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PREFACE. 


The  object  of  this  work  is  to  furnish,  in  a  comprehensiTe  and  yet  not 
unduly  extended  form,  a  Systematic  and  Practical  Treatise  upon  all 
those  subjects  which  are  properly  considered  to  pertain  to  the  Science 
and  Art  of  Surgery,  the  various  topics  discussed  in  the  several  volumes 
having  been  intrusted  to  distinguished  writers  of  various  countries,  who 
are  believed  to  be  specially  qualified  to  give  authoritative  instruction, 
each  upon  the  particular  subject  which  he  has  imdertaken. 

The  general  plan  of  the  work  is  as  follows : — 

In  the  First  Voluhe  are  embraced  such  subjects  as  may  be  looked 
upon  as  belonging  to  General  Surgery,  including  Inflammation, 
regarded  both  from  the  position  of  the  Pathological  Histologist,  and 
from  that  of  the  Clinical  Observer  and  Practical  Surgeon ;  Erysipelas 
and  Pyaemia;  Hydrophobia  and  Glanders;  Scrofula  and  Tubercle; 
Rachitis,  and  Scurvy.  Articles  follow  upon  the  Reciprocal  Effects  of 
Constitutional  Conditions  and  Injuries ;  upon  the  General  Principles 
of  Surgical  Diagnosis;  upon  Operative  Surgery  in  General;  upon 
Plastic  and  upon  Minor  Surgery;  upon  the  use  of  Aneesthetics;  upon 
Shock;  upon  Traumatic  Delirium  and  Delirixim  Tremens;  and  upon 
Amputations. 

In  the  Second  Voltjhe  will  be  begun  the  study  of  Special  Surgery, 
those  affections  being  first  considered  which,  though  local  in  themselves, 
may  yet  be  met  with  in  any  part  of  the  body.  The  Volume  will  also 
contain  articles  upon  the  several  varieties  of  Venereal  Disease,  and 
will  begin  the  discussion  of  Injuries  jjhd  Diseases  of  the  Various 
Tissues  of  the  body, 
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The  Third  and  Fourth  Volumes  will  conclude  the  Surgery  of  the 
Tissues,  and  the  latter  will  also  begin  the  consideration  of  Injuries 
AND  Diseases  of  Special  Regions. 

Regional  Surgery  will  be  continued  through  the  Fifth  and  Sixth 
Volumes,  and  the  last  will  contain,  in  addition,  a  History  of  Surgery, 
which  (his  health  permitting)  has  been  promised  by  Professor  Gross. 

An  Appendix  will  embrace  papers  on  Hospital  Construction,  and 
similar  important  topics  of  collateral  interest  to  Sui^cal  Science ;  and 
a  full  Analytical  Index  will,  in  connection  with  the  Table  of  Con- 
tents and  Subject  Index  in  each  Volume,  serve  to  facilitate  reference 
to  every  part  of  the  work. 

For  the  plan  of  the  Encyclopedia,  the  arrangement  of  the  material, 
and  the  general  supervision  of  the  whole,  the  Editor  is  responsible,  as 
he  is  also  for  those  Articles  which  bear  his  own  name  (in  the  present 
volume,  the  Article  on  Amputations),  and  for  a  few  notes,  chiefly  in 
regard  to  practical  matters,  which  may  be  distinguished  by  their  being 
included  within  brackets  [thus].  But  for  the  facts  and  opinions  in  the 
various  Articles,  with  the  exceptions  named,  the  entire  responsibility 
rests  with  the  individual  authors.  In  a  work  of  this  character,  some 
repetition  is  unavoidable,  inasmuch  as  the  subjects  of  Uie  several  Arti- 
cles necessarily  overlap  each  other  in  many  instances;  but  this  very 
circumstance  is  rather  of  advantage  than  otherwise,  as  enabling  the 
reader  to  compare  the  independent  views,  upon  questions  of  importance, 
entertained  by  different  writers  of  equal  eminence. 

In  regard  to  the  illustrations  which  accompany  the  worR,  it  has  been 
the  aim  of  both  the  Editor  and  Publishers  to  supply  whatever  might 
be  really  serviceable  in  rendering  the  text  more  clear,  while  at  the  same 
time  introducing  none  which  were  not  truly  illustrative.  For  some 
subjects,  a  large  number  are  required,  while  for  others,  the  x^e  of  any 
illustrations  would  be  of  at  least  doubtful  value.  In  accordance  witl^^ 
the  Publishers'  preference,  the  plates  and  almost  all  of  the  wood-cut^sw 
(except  some  of  instruments,  etc.)  are  original,  and  have  been  execute^-:^ 
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expressly  for  this  work,  either  from  photographs  or  from  drawings, 
many  of  which  are  from  the  skilful  pencil  of  the  Editor's  friend  and 
.former  pupil,  Dr.  J.  Madison  Taylor. 

The  Editor  desires  to  offer  his  sincere  thanks  to  the  many  distin- 
guished surgeons  and  physicians,  who — in  several  instances,  at  the  cost 
of  great  personal  inconvenience — have  given  him  their  aid  as  collabora- 
tors, and  without  whose  valued  assistance  the  production  of  the  Ency- 
clopeedia  would  have  been  impossible.  His  thanks  are  also  due  for 
important  help  of  various  kinds,  rendered  by  Dr.  W.  M.  Carpenter,  of 
New  York,  and  by  Dr.  H.  R.  Wharton  and  Dr.  F.  C.  Sheppard,  of 
Philadelphia. 

JOHN  ASHHURST,  Je. 


PHILADEtJinA, 

2000  West  DsukNCBT  Fi.ack, 
KoTember,  1881. 
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Utpekjimia. 

Thb  ejtpreefioii  Hifperetmia  iti^tifioH  a  repletion  of  the  lilootlvc?wels  with 
blood.  \vlRn,  however,  the  entipc  cirL-ulalory  system  is  ovei-filltHl,  we  dcwii;- 
nftte  tills  iiiiiilitinu  a«  Pfitfiorrr.  The  term  hypcnemia  hm  reference  only  to  u 
oertait]  territory,  to  a  eertain  organ  or  portioTi  of  ait  organ.  C'onse({uentIy, 
when  we  make  ur*e  of  the  won!  "hyiwrsemia,"' w«  munt  add  the  reg-ion  m 
which  this  overfiUiuf^  with  liltMxl  hm  its  twaL  We  aeconlin^Iy  sjicak  of  a 
hjr{K!nciuiA  of  the  Uver,  of  the  kidney,  or  of  the  hmin;  htit  we  »lo  not  say 
tnat  li  man  is  !*iitieriuji  from  )iy]>emMnia. 

Aft  aoon  as  the  bloo<!ve(wel!f  dilate,  their  content**  must  inereaso.  On  tho 
oth*!*  Iiand,  hypenemia  without  dihitation  of  tlie  b!oo*ive(»»oIs  is  an  iiiipoeai* 
bility.  Hj'jierwiuia  and  dilatation  *tf  hUKHlvessels  aru  consequently  conditions 
which  are  Ultimately  connected.  If  we  uijetrt  h  colored  fluid  into  an  orpon, 
wc  obecrre  that  it  u^ftumett  the  color  of  the  injected  mass  only  when  the 
capillarity  become  tille<l  with  the  Kune.  If  we  employ  a  mdwtaiiw  whieli 
(loGtt  iw»t  find  itB  way  into  the  ejipillaritw  (e.  7.,  cinnabar  «nf<pendcd  in  wax), 
only  tliv  arteries  or  veins  InH-onie  col()red,  acconlinff  aa  we  have  made  the 
itye<rtion  into  the  former  or  into  tlie  hitter.  For  the  urteriea  and  veinK  of  an 
organ  only  form  single  branchet?.,  wliereaa  the  lapillariea  traveree  the  entire 
or;gimf  fonning  a  iietwork  so  dontte  that  wo  caniint  uee  ita  meebea  witli  the 
voi„  I.— 1  (  1 ) 
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naked  eye.  Acconlingly,  when  this  capillary  network  it*  filled  with  a  colond 
fluid,  the  entire  orguii  is  diflVisely  colored.  Now,  since  hy[x-rH>niia  in  duim-- 
torized  by  a  difluse  coloration  of  the  entire  hyperwmie  region,  we  may  c<it>- 
dude  with  certainty  that  iu  h^-penemia  the  cajullaries  are  dilated. 

Active  HypbiliRmia. — In  the  skin,  oiid  in  tho  muc-on^  membraDe«  wbtdi 
are  accessible  to  inspeetion,  active  hypenemia  is  characterized  by  a  diffot*, 
bright-red  (arterial)  coloration.  Tlie  reddcnwl  purta  are  also  warmer  to  tbt. 
touch  than  those  around  them.  We  know  already  what  the  diffuse  coloraiiou 
denotes.  It  is  the  expreesion  of  the  tulne^s  of  the  capillaries.  The  color  1* 
bright  red,  because  tho  eai)illaries  are  61Ied  with  bright-red,  arterial  blood. 
But  whence  ori^iuates  the  elevation  uf  the  tcinpcrature? 

When  the  akin  bec-omes  bloodlcww,  it  cools  off-  it  atwumes  the  temperature 
of  the  Burrouiidiny;  luediuiu.  The  instant  it  beeomee  colored  bright  red,  in 
consequence  of  a  dilatation  of  the  hloo<Ivep*iclrt,  it  also  becomes  warmer.  It 
ia  therefore  probable  that  the  skin  is  heated  by  the  blood;  that  the  blood- 
Teasels  behave  here  like  a  system  of  pipes  in  a  steaiu-heatinp;  apparatofl. 
When  warm  water  circulates  tluvugh  tliese,  the  air  in  the  neighbtirhood  of 
the  pipea  be^^-onien  heated;  when  the  fluid  which  haw  enterwl  is  removed,  the 
BUrrouikdiut;  air  coola  off.  In  view  of  thi«  state  of  affairs,  we  are  led  to  niip- 
pos«  that  the  inort'  [|nickly  the  blood  circulator  thnmgh  a  tmrtion  of  the  skin, 
the  wanner  tlie  latter  will  l)econie.  And  manifei^tly  Ihirf  increaiie  of  heal  cm 
proceeil  until  tlic  tcinperuture  of  the  hypcra'mic  tcrriton"  has  rtached  tlmt 
of  the  bltKxl.  On  the  other  baud,  we  may  conclude,  Irom  the  intreattd 
warmth  nt  the  seat  of  fttarion  (or  aetive  hypenemia)— a  condition  the  exist- 
ence of  which  ifl  readily  demonstrated — that  the  blood-current  is  accelerated 
in  the  congested  part.  As  we  sliall  see  hereafter,  the  fact  of  such  an  accelen- 
tion  has  been  actually  shown  by  experiment 

Our  experience  with  regiu^l  to  the  acceleration  of  the  blood-current  lefid» 
ua  to  atifl  further  conclusions.     Let  a  and  t  (Fig.  1)  represent  two  rivers. 

These  riven*  are  to  be  connected  by  a  canal  a  &■ 
Wg*  !•  Let  us  supi>ose,  furthermore,  that  the  water  in 

B  has  a  greater  descent  than  in  t,  and  ixiiue- 
quently  m>w8  through  the  canal  in  the  direction 
/  of  the  arrows  frtnu  a  to  x.     If  now  the  vasal 

V\^  a  6  be  widened  at  a  jtlace  c — let  us  say  by  in* 

/y^  >\^^^  tnxlucing  a  res«ervoir  at  ■" — at  the  moment  of 

X    vsTN  widening,  the  current  will  flows4unewlmt  mure 

ra]udly  from  a  to  t\  ami  the  ac<'elemtion  will 
continue  until  the  rwer\oirc  is  tilled.     1  Jul  as 
V  ^Ov/       y   soon  as  this  is  accomplished  the  water  will  DOt 
^   ^    -     -^    flow  more  quickly  than  bctore.  either  at  a  or 
at  f>,  while  at  the  seat  of  (he  widening  r,  it  Hill 
even  flow  more  slowly  tlian  at  other  points.    If 
the  current  in  the  imrniw  ]iiirtK  of  the  t-wnul  aft. 
on  either  side  of  the  reser\oirr,  is  to  l»e  accele- 
rated, this  canal  must  be  widened  ui  its  entire  extent  troiu  one  mouth  to  tbe 
other.    Let  us  now  suppose  that  R  is  a  large  artery,  T  a  laige  vein,  a  a  anaH 
artery  which  goes  into  a  hypenemic  portion  of  the  skin,  r  its  capiUaiy  plexia 
anil  A  the  small  vein  which  carries  back  the  blood  of  the  congested  rt^i 
int»»  the  larffe  vein.     Kow  it  is  easy  to  uudenttanii  that  a  dilatation  ot  the 
capillaries  alone  is  not  suiticient  to  pro<hice  a  perman^it  acceleration  <»t'  tlrf 
Uood-carrent,  and  a  permanent  elevation  of  the  temperature.     For  the  yt**- 
ductioo  of  this  restilt  the  entire  vascular  system  of  tiiis  region  must  lie  dikied 
— the  szuall  artery,  the  cupillju-les,  and  the  smalt  vein  up  to  its  entrnm-e  hi  the 
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St  large  vonoiw  trnnk.    Only  uiulcr  those  circwnwtiinfet*  can  the  blood 
flow  more  rapidly  through  the  port,  and  cause  aji  elevation  of  iti§  tcmiwraturc. 

Passive  IIypbrjimia. — The  coii<li(ion  of  Rissiv^!  Hypcramiu  is,  in  the  skin, 
ohoractvrize^l  by  a  diffuse,  vcnoua  [-olorution,  and  by  u  temiH.'nitmv  wliitrh  if* 
relatively  V*\%\  The  diffuse  ooloratioii  here,  too,  jwinta  to  a  dilatation  of  the 
mpillarit-ti,  but  the  low  t^m)>erature  makee>  U8  Y'reetume  that  tlie  bloo<i<uiTei)t 
in  thi*  (■ajiilluries  i(<  retar(U*d.  In  the  same  way,  too,  we  can  expUiin  the 
Tunoui«  color.  Wlien  the  blood  flows  more  (piicKly  than  usual  through  thf 
lupiltariL^,  it  is  not  w)  deeply  venoun  as  it  ordinarily  h  when  it  reachw  the 
veins,  or,  in  other  wordu,  it  is  of  a  brighter  retb  lAlien  it  flows  more  elowly 
than  Uduul,  it  ia,  on  the  other  hand,  more  intensely  venoiw.  It  is  thus  quite 
ootiMiuuit  with  what  baa  been  i<ai<l  tliut  an  a<-tive1y  h^'penemic  t^kin  should 
b«  colored  brii»lit  red,  and  that  a  jMuwively  hyi>enernic  nlcin  nhuuld  be,  on  the 
t-ontrary,  of  a  venom*  color;  and  it  is  tbcrcfoit-  pn)iicr  to  iK-Higiiulc  an  active 
fajrpenemiB  s»  a  jiiixion^  and  a  jnuwive  liv|K'iteniia  nn  a  sfii(/nation.  If  a 
kifpenentia  of  stagnation  is  to  be  jinxluced,  the  bbxKl  muHt  meet  with  a 
hindrance  in  its  conrae.  Furthennore,  if  the  tlirection  of  the  blood-current 
is  a  normal  one,  this  hindram^  must  be  located  on  the  side  of  the  vein.  For 
an  obstruction  in  the  arteries  would  prevent  the  tilling  of  the  aipillariwi,  and 
HI)  obstruction  in  the  cajtilUiries  theiuselves  would  likewise  diminish  their 
contents;  in  either  nwc  I^-'hamin  and  not  J/y/ifrirmfii  would  Iw  the  result. 
The  obetruction  i*ii  proiluce  an  overfilling  only  when  it  is  located  on  the 
venous  side  of  tiie  circulation;  for  under  sucli  <!ircunw lances  only  »3in  the 
cnpitlaricii  become  fitliHl  and  overfilled  witli  bhxNl  streaming  in  from  the 
arteries.  There  is,  however,  one  exception  to  this  gcncnil  nde,  viz.,  in  the 
caoe  of  the  reflux  Ironi  the  veins.  To  avoid  reltctition,  this  exception  will 
be  oonaidered  on  a  Bubse<iuent  i>age  (p.  20}. 


Ahjbhia  AHD  IflOngMIA. 

Tlie  word  Anfetni^t  is  ordinarily  employed  in  rtrntrftdistinetion  to  Ffrthora. 
Aiui'niia  acconiiiigly  means  au  abnormal  diminution  in  the  nmonnt  of  the 
blood.  Hut  thin  di^finition  is  not  to  \>e  ncvo^tinl  literally.  We  ndl  a  |»erson 
anajnt^  when  hii^  face,  his  Hiw,  his  gums  appear  pale;  bat  the  paleneKs  is  not 
tiecmssarily  due  to  udimmution  in  the  total  amount  of  blood.  The  individual 
nuiv  have  the  ttormal  Hmount,  or  even  an  abnormally  large  amount,  of  blood, 
aiitl  Ktill  look  jiile,  iKH-auMe  of  the  numlxT  i»f  red  bhsxl-corpuscles  iK'ing 
th-f-rejiMtl,  and  nf  their  iMfing  rcpIac(Ml  by  «omething  clue.  In  (runirfftinrmui ^ 
ilir  example,  we  have  ii  marked  <lei'rease  of  rwl  blood-^-orpusrlen  and  an 
incr^-UM.-  of  white  ones.  The  blootl  of  a  ])en'on  suffering  from  leueoc^-thicmia 
is  not  in  iw^  "f  so  deep  a  red  as  normal  bliHHl,  but  not  wt  much  because  it  has 
too  many  white  tnirpuseleft  as  beeauw  it  contains  tixi  few  red  ones.  Tlie  blood 
m'onld  lie  jost  as  pale  even  if  the  white  iflobules  were  pepIaoe<I  by  nny  other 
L-oUiriesi*  mb^,  sncli,  for  example,  as  l(l<>n<rpliifinin.  The  jmle  loffk  ofa  person 
wh<"  hii«  the  normal  numlxT  of  rwl  blood -corytuflclos  may,  moreover,  Ix^  due  to 
a  deticieiicy  in  the  amomit  of  their  red  <'oIoring  matter,  each  red  bloo<l- 
(•(.rpiiwle,  under  such  circumstamHM,  apiMiaring  less  intensely  eolore<l  tluin  is 
(luriiialiy  the  case.' 

In  n^r«l  in  the  condition  itself,  however,  it  is  of  subordinate  importance 
to  know  which  of  the  aforesaid  caiisei<  lies  at  the  bottom  of  tlie  paleness,  since 
onderany  circurastanceh  it  dejx-nds  mainly  on  the  ihlieicney  of  re<l  coloring 

*  DaucAo,  Wiener  SiUatigBb>ri<ilit«,  1B67. 
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mattor.  Il  it*  tliU  fuloriiig  m&ttt-T  {ttmnoglofMnc)  which  liikett  up  the  oxypm 
ill  the  luiigfi,  iiiiil  tIk'Ii.  while  itfU-arrit-ix,  thi*  n'<l  liloofi-*^*!^!!!^^!,^!,  imrtH  tlirniijrli 
the  i-apilljinfrt,  in-nvi(K'j4  for  the  intt-ix-hangi'  of  ox^'giiu  ami  rnrnonif  ariil- 
f<ir  thi."  inlornul  rmjinit'ioji.  2«.'ow  it  1-*  in  the  niaiii  iiiiniatfrial  w-hpthrr  tin- 
eoloring  uiutter  in  (luuuiishotl  Wfuurtc  Ibere  is  a  want  of  bIo4Ml,  i>r  Imh-hum'  llwr 
iiTiitihiT  Iff  red  blood-eor^mjtc'k*  h  tou  t^mnll,  or  because  they  are  too  pule.  On 
the  otlior  hiitifl,  n  diniinutinii  of  tbu  total  amouut  of  blood  cdiiiiot  \to  drngiiotb 
tieattil  ut  the  Itednide  at  all,  with  the  means  now  at  our  cominand.  Kvt-n  in 
the  t'Of^e  of  anieinia  at^er  los*.-*  of  Uixxi,  we  eannot  assert  wifli  eertainty  (hat  ii 
is  really  the  diniinutinn  of  the  tulal  unnmnt  of  hl(KHl  which  ptxHliui's  tlic 
fenliiret*  of  the  dif*t*Hrte.  The  retitarelie-H  i>f  C.  Liidwiff  and  bin  piipili*  have 
shown  n»  that  tbt-  hlooil  U  very  rapiilly  renlaetHl  after  neniorrlia^e4*,{in«l«I'lT 
hy  the  entrance  of  eolorlow  lymph  into  tlie  vawular  wyet^m;  while  I  liavc 
Hhnwn,'  oil  the  other  luuuK  that  a  frog,  for  whose  hloo^  a  diliito  t>ohiti<->ii  4 
salt  Imtt  In-i-n  u«  thoroughly  iu-*  jKiiwible  sub>»tituted,  liaa,  a  few  hour»  at^erwank 
H  very  liirjje  timiihcr  oi' white  hkw-Hl-i-nrpuwlee  fireulatiri>»  in  the  vei*i**.-lf>,  with 
u  small  iiritnl)er  ol'  nn]  ^UAmk-i^.  Kindlly,  we  must  take  into  eonsideratinti 
the  fjut  that  the  pale  *-nlor  of  the  fatv,  lii*,  and  gums,  and,  iii  genennl.tif 
ovorj'  organ,  may  also  Iw  pi*o<lucetl  by  a  jiemianent  contraction  of  the  blood- 
vesstfU.  In  this  instance,  too,  the  wortl  ainrmta  i«  \w*n\,  hut  here  in  contiih 
distinction  to  h>ii>rra-mm.  In  the  case  of  local  poverty  i>f  bI<MKi  the  cKi»rt'!«i<m 
inffiaiii iff  is  iiiilecil  uscil ;  but  we  very  coiiinionly  speiik  of  anH'Ulia  of  the  livt'r, 
of  the  kidney,  or  of  the  brain,  entirely  without  regard  to  the  total  ainouritol' 
blood. 


Cadsbs  op  IIvpkr£mia  and  Ischemia. 

Tlie  imnieiliate  cause  of  hypenemia  iu<  well  as  of  ischa-mia  U  doubtless  trt"" 
Iw  found.  Its  T  have  ulreaily  (pa^e  I)  ri^natrkeil,  in  a  i-hiinge  of  cidibre  of  tin* 
blooilvofl«*'ls.  The  ipifstion  niL-n-fon'  turns  uiion  a  sei-ond  *-ause,  namely,  that 
of  the  rontraotion  and  dilatation  of  ihe  vessels.  I  sliall  divide  the  answer  to 
this  ([ueMtioii  iiit<>  several  parts.  I  s}iali  first  sjK'uk  of  the  well-known  amiag«- 
nients  in  the  vt-sscls  for  the  production  of  contraction;  I  sliall  next  devote  a 
se]ianite  section  to  the  i-ontractility  of  the  capillariiw,  I  shall  then  treat  tif 
the  ttHfhts  ojirruHth'  of  thcsu  niovcTuent.-*  wiiaratcly ;  and,  tinally,  the  nerv« 
which  goven!  the  oontraetionA  will  he  considered. 

Thk  Costractilb  Elements  of  tiik  Bloody kssels. — ^Tbe  arteriw  have  a 
shuith  of  circularly -a  rniuirt'd,  smooth,  muscular  fibres,  by  the  eontraetioii  of 
whicli  the  IriMi'U  must  be  uarniwed.     The  lai^or  the  artery,  the  more  doa 
tids  coal  ot'  wtiiiMitli  nuir;<'ii]Hr  tiltn-s  bin'onH-  ndxed  with  elastic  elements,  awl 
the  uiorc  is  the  t-onimcrility  of  the  entire  tube  impaired.    The  cajiabiliiy  of 
enntniction  is  ncionliuirly  niucli  nioix"  marked  in  the  snudlcr  artcnes  tlian  in 
the  larce  onc-s,  tlie  smallest  arteritis  having  indeed  the  i<ower  of  contraetine 
until  llieir  luineii  has  tIisjip|H.>ared.     When  the  contraction  of  the  fircular 
museles  subsides,  the  arteries  must  wideu  aguin  and  refill,  in  eonsoquenoc  ft 
the  pressure  which   tlic  blotnl  (really  the  heart)  exerts  npon  theni.    Tliu" 
i-oritraetion  of  the  ein-nlar  Tiiuwnilar  tibres  i-auM*  a  luirrowmg  of  the  vw*ols 
while  ri'laxation  of  the  rircular  muscular  tibres  pnHluces  a  wideuhig  cf  tin- 
same.     It  is  genendly  su}i|iosfd  that  the  ehistic  tissue  also  takes  jwirl  in  tli* 
narrowing  of  arterieit,  for  it  is  thought  that  the  elastic  fibree  are  distended  by 
the  irapuTse  which  the  blood  receive*  duruitr  systole,  and  assume  their  forowr 
dimensions  during  diiustole.     It  is,  iudeeiT,  true  that  the  arterial  wall  * 

*  Studlen  ans  dem  Iiutlt.  C  experitn.  Pstfa.,  1MB. 
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dUtetHlM  ut  I'OiKwqvieiK'e  of  every  ayatole;  but  it  w  not  proved  that  the 
HO-calU-<l  I'luittif  i4ul>c«tiiiutM  of  rhc  arterial  wall  ttre  ihvolvoil  in  thii^  di(tt(>nii>ioii. 
In  geticml,  wo  ilo  not  know  whetJier  the  t'liwtic  HubytanLLiH  of  (ho  orgunitiai 
poeBCaa  any  eljwticity  worth  iin-ntionitijr.  \V'c  iiiunt  not  he  <iwi'ivt'cl  hy  the 
name  "eliwtir;"  tlio  tihii-s  huvi-  Ixi-n  cidknl  flnstic,  Invanso  the  filuini'iitw  of  u 
torn  tMul  rurvi-  inwunl  likt^  I'Uititic  siirinp*;  hut  wv  ihi  nrit  know  if  thwc  fihix-M 
are  diAtensihle  like  (.loutrhom:;  1  tin  not  even  ij^nwitlor  it  at  nil  likely.  The 
rertearchea  of  Spina'  show  tluit  the  elastic  libj-es  are  cells  whieh  havn  beet^nie 
oM  and  resijitant;  eelli*  (or  i>nK'e*«s*  of  celU)  which,  in  inHjimmalinn,  aarain 
bei'i>nu'  as  sotV.as  mobile,  uiul  iw  t?upuhle  of  pnilifenttioii,  us  yonii^c  i-ells  of 
tlie  embryo.  There  if*  no  it>a.son  fur  eoiisich-riui;  thu  ix-lls  wliicli  have  lieconie 
reKintaiit  to  Iw  ntoro  ilirtteiuiible  than  the  other  tbinnes.  I  iv^mi  it  as  ntore 
likely  that  the  urteiy,  lu*  a  whole.  |MW*eHi<ert  a  eerlain  deceive  of  elaatieity,  and 
tliat  it  m  Mo  ^witwetftHW  the  |K>wcr  to  <.'(.mtruet  after  ti  e^-rtain  dit^tetuiion,  as 
scKdi  att  the  prewure  or  tension  R-laxt*. 

The  widltt  of  vcitw  likewisu  Imve  t^niooth  muwuhir  tibnti.  but  not  ein-ularly 
amuLu:ed,  us  in  urteriit*.  And  yet  the  veins  are  eonfraetile  in  a  markiti 
dt^rt*.  If  wu  irritatv  niethaiii«-alty  the  expt>(*od  jufiC^ilar  vein  of  a  lubbit,  it 
cuntraetfi  until  it**  hniien  alnuwt  disapin.'aD'.  The  eontra<*t!on  of  veins  i.-  the 
more  striking  beeanse  tliey  are  «1hi>  very  diHlensiblc  Ah  Houn  us  flie  blood- 
current  IB  obstruetwd  in  the  jugular  %'eiji,  (he  vttwel  swells,  althoinrh  the  blo<Hl 
flows  in  it  under  a  very  l"w  prejwure.  We  know  verj'  little  alntnt  the 
uiechanihiin  of  rhifi  eontraetion;  it  in  not  elwir  how  innrti-ular  tibrpK  whioli 
run  leiitfthwiite  ean  prtMluce  a  imrn»wiujj^  of  the  lunuii.  The  bloiKlvoeitiel!*, 
however,  Iiave  other  urmn^enieritt*  beaides  the  nmwular  tibres,  by  tm^uMH  of 
which  their  lumen  ean  be  contracted.  TheK'  armiigemeuli?  uru  pretveuted  by 
the  frUiiroM. 

Thv  tntiinn  of  the  liIiw»Hve*weIfl  linw  the  entire  vaamlar  j»ysToiii.  In  the 
heart,  it  it  re]iivtu>nle<l  by  the  enchteanliurii.  The  endonmiiuni  le;nlrt  ilirectly 
t4>  tliM  intinia  of  tlie  arterie-s,  vviru-h  is'  continued  iu  the  capillaries,  jind  beyond 
the  eapiilarii'y  Oirain  hecomcH  liie  intiinu  nf  the  veins.  In  the  eajiilhiries  thii 
intiina  Wvt*  iu  iturncHliate  conttu-t  with  the  win-nannlitiLr  ti.-wue,  or  is*  only 
a<-cum|Miiii(-d  by  the  rudiment  of  an  fnfrrutititi.  In  other  wortU,  the  wall  of 
tho  rtipillariiw  corwista  of  nothine.  or  almost  nothing,  but  the  intinia.  Xow 
the  i-^pillaries  ijo&hvs  a  certain  degree  of  eontnictility;  tliey  can  actively 
aaitract  and  dilate,  althoujfh  they  liave  no  inuflt-ular  fibres.  In  Ihirt  wtate  of 
affairs  we  might  even  snwpei't  that  the  vein?*  wciv  capidde  of  conlniction  and 
dJIaialinn,  in  iroiirte"jueiici*  of  the  eontnictility  of  their  intinia.  Ihit  the 
crmtnictility  of  the  eupilhirii*s  ha^^  not  the  nouc  chunu'ter  us  nnisi-uliir  eon- 
trai-tility.  The  di^'trine  of  the  eoutractlHty  ot'  the  (apillarie^  is  nor  at  all 
geuurallv  accepted,  and  only  a  iKirtion  of  those  who  aceent  it  Imve  lu-tually 
oIiser\'en  the  plionomenon.  Therefore  we  must  not  blindly  admit  tliis 
ihM'trine.  and  build  up  theories  ujkhi  it.  We  must  tiist  fnniiliarizc  niu-si.-lvt.'H 
more  closely  with    it,  and.  iu»  it   is  a  subjiH-t  of  very  jjivjit   inipnrtutice   In 

Jtttholog^%  and  esiK-cially  in  respect  to  the  theon-  of  int^amiiuirion,  1  shall 
[evotc  a  e9e]>arate  itectioii  to  it«  eoiiaideratioii. 

i   Tdb  Contractiutv  of  tub  Capill.aries. — 111  the  year  1865, 1  for  the  first 

Time  wlvunceil  the  ass*'rti<m  that  the  walls  of  the  ciiinllai'ies  wei"e  not,  as  was 

at  that  time  supposwl,  mere  Hfelcsn.  stnictureless.*  elastic  niendjrjuies,  but 

that    they  consisted  of  a  ("ontractile  siilwtance.     I  liad  oliK'rvcd  tlijit   thu 

eapillaritw   of  the  fresh ly-prejiared   mfmbnum  ni<-iiUiiis  of  tlie  frog,  when 

IfAdiz.  JftfarbOch<-r.  1S73  and  1876. 
t*  Nuclei  hiul  iu(l«rtl  \>v*'a  uoribwl  to  thorn,  but  with  this  »ini;|p  vxception  Wivj  w«'rc  ooiuili1«rccl 
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exuintnei.1  lu  llie  h'^ucouh  hiuuor,  diaii^al  tlieir  luiimitt;  tliat  in  certain  jiWts 
thoy  Hlternately  narrowed  ant]  widenctl.  Tliwn?  obflon-ations,  however,  wctv 
merely  accidental  In  Rorac  of  these  membraiiw  I  saw  the  change;  in  manr 
othew  I  di<i  not  suawd  in  observing  it.  But,  a*  it  waa  already  knowu  ut 
tlmt  tiiue  tLiat  the  cellw  of  embryoa  were  distinguished  by  tiicir  contractility, 
I  eliortf  tlu-  tndjiolo  i'or  u  Ini-tber  examination  ot  the  subjwt.  For  the  tadjiow 
ia  the  embryo  of  the  tWtj;,  and  has  thin  advantage,  that  ll»e  bloodvanseU  vaa 
be  examined  in  its  transparent  tail  h  vivo — that  is,  as  long  as  the  circulatioti 
continue*;  and  I  tbtiiid,  indeed,  that  the  capillarict*  of  the  tail'  contractvd 
under  the  intlueuce  of  [•owerful  irritation,  iis,  tor  example,  mulcr  the  influeiK-e 
of  rttrous;  imhietioTi  eiirrt-ntji.  Itiit  I  wat*  not  sure  of  the  matter;  at  tiniwl 
obtaineil  a  tiivombU-  resnlt,  at  otberw  not.  I  eould,  therefore,  give  no  jioeiti™ 
aiwwer  regarding  thiri  projterty  of  the  capillaries.  A  nrnnbor  of  additional 
circumstancei*,  however,  gave  me  an  insight  into  certain  otlier  propertie*i.  1 
discovered  on  tluH  occasion  that  the  wafls  of  the  vcs«*el  were  pierced  by  r«d 
bloiwl-forinifH  lew'^a  discovery  on  which  Colmheim  mibhwiuently  based  a  new 
thwry  ol  wnpiitiration  (niignition  theor}).  I  found,  fnrtheniiore,  that  the 
wiillfi  of  lajiillariert  were  uot  wtnicturelerti';  that  here  and  there  they  were 
grjinulate<I,  like  protoplanni;  tluit  their  nutlinea  were  irregnlar;  that  Hen 
and  there  they  hud  ^koint.-*  ami  nodules.  Then  1  noticed  that  the  walli*  nf  the 
eapillariuB  hiv\  proceasuH;"  timt  varioiw  phases  oi'  growth  of  these  pnx-esues 
were  recognizaijle  uj>  to  a  jimctiou  with  the  pi-ocenseH  of  iieighlioring  capUh- 
nef(.  It  appearwl  that  the«e  proce**c«  became  liollowed  out^  romincnring  nt 
the  root  (at  the  imier  wall  of  the  older  capillary),  ami  were  tlins  tran>>fomi«i 
into  new  cai)illarictf. 

Walls  of  \cssils.  I  argued,  which  resemble  protoplasm,  which  eciul  out 
pnve«si*,  are  living  walls.  The  ciipilhiries  are  pr^itoidasu*  in  the  shape  nf 
tiibot*.  .Tiint  art  protojilaiim  in  permeable  for  fort-ign  i>oilie»*,  bo,  too,  are  tlie 
walU  of  capillaries.  My  utatement  eoncendng  The  penetration  of  the  \"a«*ii!ar 
wall  wa*i  soc^n  generally  accepted,  but  its  contractility,  and  even  \U  fienoei- 
bility  (my  view  of  it),  wciv  contested.  The  blood-eorjniacles,  it  was  aaid  (in 
(ippnmtiou  to  my  atwertioiiH),  jiatweil  through  oj»eniiigH  (ittoiiutfa)  of  the  \'awuliir 
wall*. 

At  the  same  time,  Kberth,  Aiby.  a]id  Auerbach,  discovered  (>mt  ci»ok  (me 
iiidependeiitly  of  the  otiier)  tljat  by  the  iiyection  of  a  solution  of  nitrate  of 
rtilvei**  into  the  vascular  system,  a  seriett  of  brown  lino* 
(Fiff.  2)  could  lie  iiroduceil  in  the  capillaries,  and  in  the 
intinta  of  artcriw  and  vcinH;  lines  similar  tu  thn*c  ol)- 
tained  on  the  Hurface  of  sctous  nieuibmiu-  by  htaining 
with  rtilver.  The  lines  on  the  serous  memhnines  an- 
reganleil  as  the  outlines  of  cells,  anil  it  was  aceordinely 
said  that  the  brown  liucf*  of  the  ciipillariw  were  also 
outlinitt  of  cells;  and  the  more  so,  because  nuclei  were 
recognizable  in  the  fields  tlmt  were  bounded  by  the  linat 
(See  Fig.  2.)  Well,  then,  the  capillaries  were  eompOMd 
of  flat  (;ells — cells  of  the  same  kind  as  those  which  cover 
the  scrolls  niemhnmes.  They  were  the  contuuiation  of  (he 
intima  (endothelium)  of  the  arteries;  the  capillaries  tied)- 
aelvcfl  were  endothelial  tubes.     At  the  boruers  of  theeell* 


Hg.  3. 


'  All  bluoilrmsels,  wlicthcr  Tftrc'-  or  smiill,  wlictlii-r  ■ffrrmit  nr  t^tttirrtxt,  are  Iiffre  cipflUriv  If 
twgjirds  (tructur".  Thtfy  all  conaiHt  Dn^rely  of  an  ioUma.  Tb«r«  ts  not  yet  a  moscular  ooal  or  la 
advtuititia  prtist'iit. 

'  Slii'lioii  Qtwr  Bail  uml  Lt-hwii  ilcr  capiU.  BlutfeaiM.     Wienar  SiminjtsbfricliW,  1&66. 

'  Tho  mflri>  (nitt  that  the  caplllarlm  hait  procoHaea  waa  kDnwii  prerioimly. 

*  Th«  molhcMl  itself  ha<i  alrohly  lM«n  made  known  l>7  ReckllngluiasMi. 
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tlirxm^fli  wliifh  tlie  blo(><l- 


:lc8  pa«^.     Rcinak,  and 


were  stomata 
vubeoqucutly  H'lf.  hu<I  uln-mly  auwerted  tbttt  thu  blood vetMcld  were  t'onnixi  by 
fr  juxtaposition  of  ccIIb,  and  now  it  wua  aaid  thifi  assertion  was  proved.  The 
brown  finei^,  it  was  t<aid,  showed  as  the  places  of  junction  of  the  cells  which 
formed  the  vesdeL 

It  i*ecuiH  to  me,  however,  thut  the  BUpfnosition  of  the  existence  of  sittoniata 
in  the  wall  of  llie  vesrtt'l  is  now  j^nerally  abaiiiloned.  There  is  no  longer  any 
doiibl  that  the  blcHid-jjIobuU-  i-aii  piu*^  tbrmigh  any  jioint  of  u  t-apillary.  The 
»un|K)sitiou,  too,  that  the  bkfodvosjiftU  &tv  built  up  by  The  synthesis  of  cells 
flike  a  chimney)  is,  a**  far  as  I  know,  nt)  longer  sup]M>rted  by  anybody. 
However,  I  mui*t  attribute  jjreat  value  to  the  discovery  of  the  silver-lines. 
For  this  discovery  hu**  led  nie  to  a  theory  which  I  nnwt  now  retfapd  hh  fully 
pniveil;  lo  a  tht-nrj-  vvbuh  U  jilikt*  of  inii»ortiuic^j  for  tlie  <k«-triiie  of  inflani- 
inulioM  and  fnr  that  of  histogenosiH.  Sine*  I  was  compelled  to  acocpt  the 
cjcisstcnce  of  then*-  brown  lines,  and  yet,  on  the  other  hand,  was  cf)nvin(X'<i  of 
Iho  t<»riiuitiim  of  CHjtilluries  by  the  hollowing  out  of  a  formerly  solid  luuterial, 
1  induli^v*!  in  the  following  reflet-ticm:  Tlio  capillaries  nally  are  formed  by 
tlif  hijfinwin^  nut  of  masses  of  iirotoplasm.  hubstn^juently,  the  outlim's  of 
simple  territoric-H  in  tlie  walls  are  diilerentuited  (metamorjihowed),  and  the^e 
territories  apitear  to  us  like  ccIIb,  on  account  of  their  nuclei.  Originally,  this 
interpretation  was  basi'<l  on  siHX'ulation  only,  but  now,  atter  I  have  worked 
in  this  direction  for  nearly  fifteen  years,  after  I  have  examined  tissues  of  atl 
t^'iK-s  with  regard  to  their  nnrmal  and  pathological  genesis,  this  inter[>retation 
luis  become  a  fundamental  theory-. 

Tliis  thcorj'  is  as  follows:  When  the  egg  undergoes  segmentation,  it  is  not 
divided  into  jiarts  which  fall  asunder.^  This  falling  apart  of  the  sulHlivisiouB 
occurs  at  certain  plncct*  only.  The  blood-corjHLscles  and  the  lyniph-cortiuscles 
separate  t-omplctcly  atH-r  their  division.  On  the  other  bund,  uells  which  fonn 
a  tiHSue  renmin  w>nnect4>d  at  lejist  in  ^roujis.  Tliu  partition  here  is  only 
appatrent.  A  cell  grows  and  then  tranatorms  a  portion  of  its  body  (SCell-leib)" 
into  a  di\-iding  lino  between  two  halves.  If  this  prmjest*  it*  repeated,  a  large 
number  of  cells,  connected  by  such  boundar\-  lines,  niust  linally  K'  pro*luced. 
Ifthe  cells  gn>w  without  the  development  of  iHiundan-  lines,  we  have  very  Iniye 
cells  pRHluL-ed.  the  scwalled  ''giantn-ells."  These  iKunnliiry  lines  are  living 
matter,  jnut  as  the  rells  themselves,  though  still  ilirteriiig  fnmi  then»  in  some 
n-i'iKN-tH;  they  have  Iteen  fonne<i  by  a  chemical  alteration  of  a  portion  of  the 
IxKiy  of  the  celL  The  stainuig  with  silver  assists  us  in  reuogiiizing  their 
ehemical  diftereutiatiou;  they  are  more  deeply  stained  than  tue  cells.  In 
other  words,  they  absorb  more  silver,  and  therefore  assnme  a  deeywr  lirown 
ivtlor  under  the  iniluenci*  of  light.  Such  bonndarj'  lines  o<-enr  between 
endothelinm  and  epitlifilium;  they  occur  Wtween  the  cells  of  the  cornea,  of 
cartilage,  of  l>one,  of  tendons,  and  of  other  tissues.  Between  the  endothelium 
and  epithelium,  however,  they  remain  relatively  small  Iwnlers  for  lifcj  whether 
the  cells  grow  or  not.  In  the  t.>onK'-u,  in  cartilaire,  in  bone,  in  tendon  and  in 
other  tissues,  the  intermediate  suttstances  (Zwis4henHul)stanzen)  increase  in 
extent  with  advancing  age.  and  tliis  incrcaise  takes  place  at  the  expense  of 
the  cells.  The  cells  diminish  in  circmnference,  or  entire  cells  perish ;  that  is 
to  say,  they  are  entirely  converteil  into  baf^it*  suWtance.  I  re^w-at  it  once  more, 
thev  are  transfonued,  but  they  remain  alive;  they  can  be  metaniorphtwed 
Again  into  the  form  of  colls,  and  this  ia,  in  ^-t,  what  occurs  when  the  tissues 

'  Tlic^re  are  mow  pxueptinns  lo  tliis  ruK>.  TIic  tint  Tih'Iliue  nplicrPB  of  tin-  rabbit's  egg,  for 
ra&mplf,  look  m  tlionKli  \]i-f  would  fftll  a{<art  If  th«  riMIiiir'  uteinbr&iie  wvro  nul  tlivrv.  But 
Hull  ilows  uo4  bold  for  the  aatwtNiuetit  seBiuentatiati  wbieh  mncoroa  us  most  hem. 

I  A.  BrQcke  bju  JnlrrHlne^  llm  t«rm  "Z«U'Icit>"  Into  IU*r»lur«,  and  it  Km  b»«ii  gencraUjr 
[Not«  of  tbe  Truislitor.] 
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8Up])uraU>.  This  baBis-iiubiiUiiLV  a^umex  a  fixv^l  rharactor  which  varwa 
lUTonlirijr  to  the  imdirt' rif  (lie  tissuo:  it  bwoiiiee.  lilHeivnt  in  l^uiie,  ilifftTvtit 
ill  tviKinii,  juid  ilifU'rviiT  in  t-artilagc.  Ami  tliese  |iwuliuritie«  of  tht»  iHwi*. 
gulMUtico  iiivcBt  the  tiwiKr  with  ita  |»LH;Hlittr  fvpe. 

The  ii]L>tjiiiiiir|)}KHH.>ti  of  tituiio  Kketolit'ii  liori>  will  1h)  H]xtkL'ii  of  apiin  turthfn 
on.     For  ihe  prewut  thin  rffereiict'  will  suilicu  to  make  clear  the  utrurtun-ul 
the  cajulliiriiw.     We  know  now  that  the  prewjiiee  of  the  hrowii  Vmiw  at>iT 
Htainiii^  with  Kilvor  hy  do  iiioiiim  hIIowk  uk  to  cotnOiiiie  that  t)u«  nuclfsitcd 
tii'UU  woiv  oilpo  isolatod  antl  have  hore  boen  romiocted.     And  wo  havt  no 
<*ttiise  for  igiiorinijj  tho  experieine  that  in  the  tail  of  the  tadpole  tlie  vt-w^U 
develop  from  solid  npnmU.    A  verv'  extvlleiil  rontiniiation  of  thw  doctxinc  of 
the  developineiil  of  vesst-ls  is  found  ill  the  re*>«nn'iieM  of  K.  Klcin^  on  the 
oinhryo  cliiek.     The  first  hItMKhesrieli*  in  the  enihrvo  ean  evirlently  not  be 
ppoilui-LHl  iu*  Kpniulw  ot'  iihviuly  existing  veKW'lf*.     'The  first  hhjodvej*«ck.  w 
ithown  by  Kleni,  arc  fonneii  hy  single  eolli*.     The  celU  crow;  the  periplienl 
iMiri  of  the  enlarsfed  Iwdy  of  the  cell  lxt!omett  hloo*Iver«el :  the  central  i-tirt 
become?*  iwlate*!  fnini  the  |KTiphenil  hy  the  formation  of  pHtw  l»etwocu  tljcta, 
iMi  that  tlie  eetitml  jiart  then  lies  in  a  cavity.     By  tlie  siihdivision  of  tliis 
eclitnd  iMiilion  IiliHwln-nrpuselei*  are  formed.'     \W,  aeeordingly»  have  to  deal 
with  au  eni'a]'r<ulatwl  vIose<l  bloodveA^eUwiih  bh^>tl-tTorf]iL*el(* in  the  interior. 
Till-   individual   cajwules  wnd   out   solid   pRxs-A^es;  tlie   ppocenseH  become 
hollowed  i»ut,  they  eoalcK-u  with  the  piM(H"swci»  of  otiier  eapVules,  and  thiis 
then*  \»  lijrnieii  a  system  of  eoniinunicating  eanalr*.     In  ]irineiple.  then,  thin 
development  of  a  vtwwl   in  inijdi>i:outi  to  tlie  one  already  ■lelim.^iti'il.     In  tlie 
one  eu»4e,  ai*  in  tho  other,  then-  tax-  ma*««  whieh  are  at  first  i«)Ii»i,  anil 
Hiit>fietpiently  Iwcoine  hollowed  out.     A  Kimilar  ntode  of  fonnation  of  blood- 
vectH'Iti  ali«o  iHx-itr^  in  neoplattiui*,  and  Kokitaiii^ky  wa^i  tlie  timt  who  do^crilwd 
ttiem  as  evt<tie  foniaitiun* — at*  cyst**  ctuitaiuin^  hlootl-eorpuHcleB. 

Al^cr  all  thiit  I  have  already  siiid,  there  <-an  nt»  longer  Ik'  any  doubt  tliat 
ill  their  embrvouie  t«tate  llie  rapillarie*«  consii't  of  eontnwtile  jmuophwm. 
Hilt  whv  do  they  not  ivaet  invarmbly  in  the  tail  of  the  tadiKiIe?'  A  linnjt 
niiiK-le  invariably  contract-*  under  tlie  intliienee  of  HufHciently  jMJWei'fMl  irritt 
tion,  why  not  the  aipillaries?  A>*  the  n-sult  of  a  com]iurif«oii  of  the  i-aiiilUriea 
of  a  njiinniialiaii  emhryn  with  thow  of  the  t»il  of  u  tHd{KiU%  I  luive  ikwh  led 
to  «ui-|Mf  t  that  the  eapillari<v  of  the  latter  animal  aequin-.at  an  earlier  jicriotl 
than  tluxe  of  the  former,  that  ria;i<iity  whirh  is  jK-enliar,  even  in  a  more 
tiiarkotl  decree,  to  the  ve))t>elf<  of  the  adnlt  animal.  The  tadjtole.  though  it  U 
an  eiiihrj'o  as  repinU  iiy  r*ta^'  of  development,  irtill  live*  inile|K-ndeiitlv  in 
the  water,  and  u^tett  ita  fait  u>«  a  means  of  propuli^ioii.  even  lx>foiv  t]ie  blood 
ein'nhit»v  in  it.  And  it  is  then-fore  n-iidily  understood  why  tht*  tii««ie  here 
ihipiitxw,  at  un  early  i^'ritHl,  the  riifidity  which  corrt^poiHl."  to  iti*  dovelo[ied 
tlmetion.  Ao^tnlinsly.  in  my  exiK-rimentei.  I  made  iLsi*  of  the  voangeet 
tinlpolen  yK>*fiible  (1-0  eentiinetre  loiiirV  and  direet«l  niy  attentii»n  j>nnei(<allv 
to  iJie  ves*»<^lB  lying  neiirwt  the  edpe,  I>ecauj*<.>  I  K.'lieve<l  that  their  growtii 
boj^i  at  the  margin  of  t]ie  tail.  And.  true  emni^h.  I  leamwl*  that  midfir 
thi*H»  eircumstances  thf  i-ajtillarie*  regularly  narrowed  their  lurouift  afler 
every  M>niewhat  powerful  irritation,  ukI  again  dilate<l  the  Hame  after  the 
ivmo\-al  of  the  :*tLi»iUiu. 

Hut.  when  I  lay  strew  npon  the  fiu't  that  the  eapillaries  react  protnplly  only 
in  au  early  embryonic  state.  I  do  not  naun  to  nay  that  llie  fupillarie*"  of  older 
Miiroals  do  not  cimtmet  at  alL    If  we  cocuddcr  tvrtain  phenomeim  in  living 

■  TfeJt  imtaJfOott  U  vdMUMle.    Th*  oo«ut»iiom  In  tk«  iiit«riar  of  «iich  &  cell  bk  aumiiapf 


Bfpt**. 


Whin  I  h*T«  J— cribwi,  htwrw,  is  ui  pHorip)«  bu«4  ««i  ot^prrstioa. 
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anuiuili*  and  in  living  mun — for  inHtariOf,  how  quickly'  t^e  face  of  u  nian  van 
become  a^  imle  a.-*  <)eatli — we  are  vor}*  eiunily  loci  t<i  nuppoutt  Ihat  the  i^pillariea 
of  the  adult  can  i-oiitract  until  their  lumen  hat*  almost  (li«a[ipearud;  tor  it  ia 
difficult  t(t  iina^inu  Itiat  ati  orj^un  fan  Uiuk  iwrfectly  bloodlesH  unlL>t«  the 
<-ui*iIliirit'H  Iiuve  lnvn  «:oiiij»IeU'ly  oniptiLHl.  It  my  fX|)criiiK>ntH  with  ohler 
aiitnuilK  were  nnl  always  surt-cnnful,  this  may  liave  litfii  due  to  the  arniiitfunit'iit 
tif  the  ex|K'rinient*4  theniHolveH.  (trigiurtlly  1  inatle  all  my  i»lwH*rviitiunf«  on 
(■urarizi^i  tadiMiKw^'  bwauKe  exjxrimenti*  whore  stimuli  an*  employe*!  cannot 
be  UMide  wider  the  niieru(Kx>]H.'  with  living  animaU  unktu  tliey  are  {karulyKwl; 
(be  Htiiiiuhut  applied  to  the  ret«el  aI(K>  lutkeH  tbe  entire  aiuuial  twitch,  aiid 
the  vi-Hrtt'I  imder  nU*i'rvution  is  rvmovc-d  from  the  field  of  view.  Curare 
Itamiyww  the  iu'r\ef*  of  riie  vohuitjiry  ninsi-li'j*,  and  the  animal  liew  |>i^rfe<'tly 
niotionletu  if  the  »*tiniidi  nw  not  i-Ki'i-«8ivi-ly  jdiwerful.  Hut  we  now  know 
that  enmre  alw)  weiikenc  the  vu**o-ni(it<ir  iiervec.  The  viWHeln  of  cumrixetl 
aninudrt  do  not  react  ti>  stimuli  as  do  tin  we  of  tbe  iniiKii<*otie<i  animal.  An 
iuiHirlaiit^  then,  iiw  the-ne  experimetits  may  liavu  livvri  for  the  iHsctivery  ot 
contractility  in  ^tieral,  they  are  not  alti.»^ether  ivliable  for  a  complete  and 
liieid  rL'pre«mitatton  <if  the  (iubjet't.  We  niiwt  therefori'  n-nuiin  iwtiKtic<l,  for 
the  pri*«ent,  to  atrept  thr  followina:  aii  the  diKtrine  of  inritraetility  *'f  the 
(apilhirie^:  Tlie  eapillariei*,  it  hii^  iK-en  demonsitrati^i,  |)Oiwess  in  an  emtiryonle 
Mtate  The  property  of  n«<poridinyr  to  certain  slimnti  by  a  wiitnu'tioM  of  their 
lumen.  \Vini  incn-jisitij;  ajje,  liowever,  they  Itecome  mnr*^  rottistaiit;  their 
irrittibility  dimini)«he».  We  tlo  not  know  if  the  irritability  ever  dic<ap]M>ant 
entirel}-  in  the  courw  of  life. 

TUK  CoSTHACTILITt  OP  TUB  OAPILLAKIES  COMPARED  TO  TUK  CONTRACTILITY 

ep  TilK  Ckll!<  01'  tjLANUS.— If  We  i-ertc**!.  now,  what  t-ontraetionf*  a  tube  inunt 
llnilel'1^>  in  onler  ti>  nan-i»w  its  lumen,  it  iip|K.-ur>t  tliat  in  form  alwt  tlie  con- 
tnit^tiiity  of  the  uaptllarieH  *raniuit  ho  iK>TniMired  with  that  of  tbe  rousclofl. 
Wlien  a  raiiitele  eontnu-t^  it  lietMineK  shorter  and  thicker;  but  a  capillary 
uuinot  diminish  itH  lenirth.  How.  tlien,  !.■<  the  iiaJTow- 
iair  of  tlu'  tubf  lin>U(;ht  about ';     (ioluhew*  (ti  pupil  of  P*«-  ^■ 

KollettihuH  foimd  lliiit  pr'Uuherance**  are  tV>rmeil  nn  the 
inner  wall  of  (UpilIariiT«  when  contnuting.  liy  the 
formation  of  lht»ie  pnttuhemneen,  the  lumen  bocomea 
narrrkWer.  Such  i«we]lingit,  riaid  Goliibew  furthermore, 
are  formed  in  certain  pliu'c»»  oril^y.  The  cai>illaric»  there- 
fiire  are  ctaitnictilc  at  ihei**.'  iMiitit**  otdy;  lien.'  ulone  can 
t]iey  lici-tniie  iiarn<wer.  1  i"jni  (-untirm  the  statement  i-on- 
ivniing  the  foniiation  <»f  swi-llings,  whit-h,  usmdly,  are 
not  exactiv  opiMwite  cjwb  other.  The  condition  in  ordi- 
narily such  that  tbe  swelliiifff'  are  somewliat  di»*|'laciNl 
Intendly  {ha  Tv\trvt^\}tvt\  in  r  it;.  8),  and  tlic  luirrowinl 
lunii'ii  iif  the  Vi'KHel  ihiiti  uc<uiireH  a  t«lij;litly  umUiltit- 
ing  curve.  Hnt  [  must  add  that  tbe  tulie  bi\*)iniLi* 
narrower,  not  only  at  the  HwolU^n  places,  but  thnnitrh- 
•mt  it«  whole  leui;th,  although  the  lumen  in  entin'ly 
fl(im.-d  at  tlie  swolu-n  plaeea  iKXHicr  than  eliiewln-ix'.  Moreover,  it  ha»*  M^emed 
III  ine  art  if  tbe  [wrtioiia  of  the  vessel  which  lacked  tliese  HWelliuga  al»o  l>et!ame 
thiekiT  dnriiiff  the  prtK-ens  of  contnu^iioii.  I  nay  it  haw  rteeme<l  ho,  becanm.* 
tjic  confirmation  of  a  minute  ineivaMe  in  thickne*w  i^  difii<-n1t.  Ueflidw  it  ih 
self-evident  that  a  tube  wbicji  become>(  narrower  muHt  eil)ter  form  folds  or 

'  I  vftttuot  hvn  fo  iatn  dvtaiU  and  rvcit*  kU  tb«  sabioqaent  TMUtlooB  of  tlM  cxperiaieut. 
*  Anliiv  far  mikroAk.  Aiutanitc^,  Bd.  V. 
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its  wallfl  mnst  booome  thicker.     Uut  no  foldn  an?  to  bo  nH-ocrnized  in 
narrowed  tube.      For  thin  rttaaoii,  theruibri!,  it  ih  already  iin>bablc'  that  a 
narrowing  of  the  capillanc*'  is  accompanied  by  a  tbickeniiiff  of  Uic'ir  wall*. 
Aci'orrlingly  wu  must  ima^nc  tbat  the  narrowing  of  Uie  capUlarieH  i»  brot^t 
alMiut  like  t}iat  of  a  pntwively  ditttonilod  cIhaIIo  tube. 

This  iiitprpretation,  hciwever,  doefl  not  yot  give  us  a  dear  insight  into  tlie 
phenomenon.  We  cannot  in  all  refli>ectii  compare  capillaries  iu  a  condition 
of  dilatation  with  a  diattuded  elastic  tube.  Tue  caj>illary  tube  cao  remain 
distt;uded  even  when  the  blood-prcssuro  (the  power  which  distcndB  the  tube) 
IH  very  small.  Furtbemiorc,  the  c-apillarj'  tul>e  dilates  of  itself  when  the 
etimufuK  which  hiu*  made  it  wintract  ceasos  to  act ;  it  also  dilates  altogether 
•without  the  jiarticiiMitioii  of  the  blood-pretwuro,  a«,  for  example^  in  the 
ninnhrmia  niditans  of  the  froff.  It  is  probable,  too,  that  under  certab 
ciR^amh*taiico>*  the  dilatation  if*  an  active  one;  tbat  the  capillary  tiibe^^ 
aspiniti-rt  fluid  during  tlilntatinn.  "Attiwtion  of  the  blood,"  tlie  Ancientt^H 
called  it,  and  imaginctl  that  w-alU  of  vefwels  had  the  |>ower  of  attracting  ih^B 
blood.  We  are  not  aware  of  the  existence  of  sueh  a  foire,  but  know  that 
the  blooilvesHels  can  actively  dilate.  In  consequence  of  exiM.>riment»  maJt; 
with  regard  to  this  question  by  H.  Weber,'  and  then  bv  Rynck*  <>n  the  weh 
of  the  frog,  and  by  Vulpian'  on  the  blantodcnnic  meni\>raiie  of  the  chick,  i 
liHH  bttrtinie  tirobuble  that  (he  blood  i»  r«dly  uepiruted  by  the  dilatation 
the  voesel-s.  Further  researches,  which  will  be  disounwofl  in  the  next  r*etTtion. 
have  alflo  ma^k-  un  aerfuainted  with  the  nerve*  which  excite  such  a  dilatatioji. 
We  are  therefore  not  allowed  to  comi^re  (as  regards  the  forces)  the  contract 
tion  of  a  capitlary  willi  that  of  a  ittitwively  dilated  clastic  tube. 

But  what  are  the  fon-eH  and  arrangements  on  which  depend  tho  active 
(HMitraction  and  the  active  ditatution?  More  recent  reBoarcnefl  whi»Ji  Spina 
and  I*  have  nuule  on  the  <-ells  nf  irlantU  are  Huitod  to  make  us  <!om]irelicit<l 
the  proceesea  in  the  capillaries.  Theae  observationa  conc'cru  the  glandular 
vesicles.  In  the  wkin  of  the  fn-)g  there  are  glandular  vesicles  of  the  simplest 
oonetruetion.  Each  gland  oJtwists  of  a  single  acinus  with  an  excretory  duet, 
AS  is  indicated  in  Fig.  4.     The  acinus  iw  lineii  by  a  layer  of  cells,  a  a.     Now 

J   have  already  dcficribed  two  coodi- 
yig-**  Fig.  5,  tiojiH  of  thcse'tvlls  in  my  Manual  of 

Hi.itology.»    These  cells  are  at  UnM» 
so  large  that  they  neiirly  fill  op  the 
lumen  of  the  acinus,  and  at   othe 
agiiin.  so  small  that  (as  in  Fig.  4)  th< 
merely  form  an  epithelial  liniDg  f 
the  relatively  lai^  lumen.     But  n( 
Spina   mid    I   have  discovered*   that 
thest!  giundular  rolls  become  so  much 
enlarged  tnider  -<'ertain  stimuli  as  to 
till  u]>  the  lumen  of  the  acinus  (as 
Fig.  5),  and  that  they  become  tmiallcr  again  at^cr  the  stimulus  has  ceased 
act  upon  them. 

8ini-«  this  ol»*orvation  is  of  general  importance,  I  shall   here   l»ricfly 
B<Tii>e  how  it  may  l>e  made.     Ynn  must  cut  out  the  memhrana  niftitaus  of  • 
living  fntg  and  spriwl  it  out  in  the  aqueous  humor  on  the  stage  of  a  micro- 
scope aiTMigod  for  couductiiig  electric  stimuli.'    Now  cat  off  with  »cu»o» 

i  MdllfT'*  Archie,  1852,  Hd.  I. 

•  Urif'k.  Unt»ninchnn((«m  ana  Avm  Inat.  fOr  Pliyslologie  in  Oras.     Leipaig,  1870,  3.  lOi. 

■  Volplui,  ht^nm  tar  rapparsU  Taao-mntiMir,  u'l.  QualritoMt  In^on. 

•  Wf«n>r  mtA\t.  Jahrb,  18«0.  i  American  t>dition,  p&gw  40  and  41. 

■  MmIIb.  Ja1ir1>acb«r,  I.  c.  *  Se«  Haoual  of  HEHtotugj,  AuwriCMi  ndStlan,  pagv  M- 
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the  thick  edjfe!*,ey|ieciallv  ilio  mu!*ouIar  layer  wliieli  lies  upon  the  lower  tliinl 
of  the  iiiembraiie,  where  it  ii«  iiwerted  into  the  cutit*.  Jtow  cover  the  speci- 
Imen  with  thin  coverinit-glass,  ami  look,  with  a  lii^h  iKiwer,  for  one  of  the 
luany  e»«ily-flifwovemhle  glftntlft,  but  nni>  with  br  largo  a  lumen  as  nofwilile.  If 
yiin  allow  a  tew  curivntt*  from  the  induction  coil'  to  ms«  throujjh  the  fli>eci- 
inen,  the  rellH  iniinHliatelv  HWell  ap  and  wH)n  fill  the  Ulterior,  u"  the  current 
Ite  too  atnjng,  the  cell.-*  do  not  retnni  aj^aiii  to  their  former  position;  the 
gland  dies  in  this  condition,  witli  lai^e  <*elln  ocvlnding  its  linncn.  Ihit  if  the 
L'urreut  be  not  loo  fowei-fid,  the  eel  1h  soon  aeain  dimiiiitth  in  siw)  (rctraet); 
tJie  hinien  of  the  mnnnn  n^in  iMioomefl  visible.  As  a  rule,  the  lumen  doea 
not  again  become  quite  as  large  a^  it  wae  before  the  trtinmlation,  in  the  case 
of  the  PxeiwHl  membrane.  But  no  matter,  the  wtlmulm*  am  be  reapplied  and 
the  eiilarg;emont  of  the  cells  again  obsen-ed.  A&  a  general  tbing,  the  cells  do 
not  react  any  more  aftor  the  second  or  third  stinuilution.  If,  however,  the 
etiniulos  be  iiiflirectly  applied,  that  in,  transmitted  through  the  ner\'eH,  we  can 
rejieat  the  exix-rimont  very  ot^on  ajid  always  observe  a  complete  retraction  of 
the  celK  For  this  purpose  you  must  [dace  the  web  of  a  living  Irog  under 
the  micrfwcope  and  irritate  the  irichiatie  ner\'e.* 

\Vhen  cellrt  enliii*ge  they  must  abi*<:>rb  tluid,  eince  an  increase  of  vohmie 
without  an  increast^  of  iniiss  is  imponsiblo.  Bv  u  nHlu('ti<«i  in  size,  on  the 
other  hand,  fluid  must  be  forued  out  again.  ^Tow  we  have  advancetl  th« 
h^-pothivis  that  by  this  absoii)tion  ami  expretwiou  of  iiuid,  secretion  it»  brought 
about.  But  here  this  is  of  minor  importaneo.  Here  we  are  only  concerned 
with  the  tact  that  celU  luive  been  observwl  whicli  actively  enlarge  in  order 
to  narrow  a  luinen,  and  actively  retnict  ugiiiii  in  nnler  to  enlarge  the  lumen. 
For  this  dimxivery  proven  that  an  active  contraction  uk  well  as  an  active  dila- 
tation of  a  veafiol  which  posMwwea  no  muacular  fibres,  ia  not  without  analogy. 

Thb  Vaso-motor  Kerveh, — nio  contraction  aa  well  em  the  dilatation  of 
bloodveaoclii  U  regulate*]  by  the  spinal  cord,  by  means  of  special  nenes  which 
are  called  iw*)-"*'>/or.  It  is  true  that,  mieroscnpii-allv,  the  swcial  relation 
between  ncr\"tt*  and  vcstwls  ie  not  yet  sutficienlly  clear.  M  v  know  that 
nerves  pass  Ix'tweon  and  along  the  ve*tels,  but  we  do  not  yet  know  the  tvnnina- 
tionriof  nerves  in  the  vascular  walls.  On  the  other  hand,  the  fact  of  the  iiuicr- 
TBtion  of  vessels  has  been  placed  on  a  secure  basis  by  ex^teriment.  Thedm-triue 
of  the  vaso-raotor  nen'cs,  founded  on  vivisection  cxperinienti*,  may  be  I'laced 
by  the  pide  of  descriptive  nnatoiny,as  regards  the  certainty  of  its  fundamental 
laws.  This  doctrine,  Uto,  forms  ii  natural  supplement  to  anatomy;  for  in  the 
oorpee  we  cannot  see  the  final  terminations  of  the  nerves,  and,  np  to  the  pit"- 
aeot  date  at  least,  we  have  not  Ufcn  able,  with  the  niicr«:»sco|w,  to  distingni.'th 
the  nerves  in  regard  to  their  function.  The  microwoiw  gives  us  no  due  as 
to  whether  a  nerve  ts  sensoiy  or  motor,  whether  it  obeys  the  will,  or  whether 
it  ftupplies  the  vessels  or  the  glandular  cells.  To  all  of  thtm;  iiuestions,  vivi- 
(teciion  exiKirimentsgivo  us  |iositivt!  answers.  Ex|>erimcntal  aiigcionenndogj-, 
then,  in  view  of  its  great  imi>ortancc  as  regards  the  cin-nlation,  nmy,  tn»m 
tlus  8tundj>oint,  U'  regarded  as  one  of  the  most  iniiKtrtant  d<x'trines  in  me<ii- 
«:iue.  I  would  even  advance  the  opinion  timt  no  pnyaioU^ist, no  jiathologist, 
1)0  theni|>culist,  can  follow  his  profession  in  a  precise  nmnner  without  being 
&miliiir  with  this  field  of  uiquiry.*    What  I  mtroduee  here  is,  indecHl.  only 

I  Tlw atr«nf^li  of  tlip  oorrent  necKMhrj,  er«ry  one  will  tvtdWy  find  oat  I17  ramiin-ticiitK  witti 
■  r^rr  wwUc  on»  ahH  th^ti  incivuinp  thti  NU-ftij^h  antil  it  hu  «>ff»ct. 

*  Tlitii  Irrttatinii  n-riuirtfi  hjxwIaI  uracautianary  iiivaniirrjt.  Sms,  on  lliiit  poiiil.  HtrioktT  and 
Bpina,  in  Oi*  arlinl.-  nWriidy  qnfrtwl  (HMti.  JaLrhiirlior.  S.  :ifiS). 

*  I  l»r«  addcMl  Diii  rvuiark  in  onl«r  to  omnbal  tlio  t1«w  tUat  evatt  this  little  ia  aujwrlluoiu  tot 
Uw  pnetlMl  inu>r*wu  of  sorgory. 
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an  incomplere  portion.  Kemomln^ring  the  pmctical  tcndont'iof*  of  the  physi- 
cian, I  «hall  not  in  thi*i*t'  jiaigtt*  y^w  moru  tlmu  is  nwttkiarv  lor  tliu  runiptv- 
honsion  of  the  inttui-uw  of  Oie  nervous  sj'stem  on  liyiteneima  and  iechiemm. 
The  vaso-motor  uervi-s  t*omo  fniin  the  njtiiml  (■<inl,  us  wim  fintt  re<i>gnize«l 
by  Waller  and  hy  Hnilfcrt*.'  'flu'y  jmuw  out  with  the  rootmif  tJio«i>inal  ntTM*-, 
and  thfii  r^-noh  Their  ]x-riphi'ral  tcrniirml  t'X(>anrtionK  hy  \*arioiU(  routes.  We 
can  armnge  thi-i*  i-oiiti*  iiitt>  twu  iimin  ^^upis: — 

A.  jFVrjrf  Main  Group. — A  large  majority  of  the  vaao-motor  nerves  lavi; 
the  spinal  nerves  with  tJic  rami  fommnmmiitr,%  and  with  the  latter  enter  tin? 
great  fl^-niiirtthetie.     Tlioy  run  a  «hort  ditttam-e  upward  or  downward  in  ihi* 

Ct  «ynii«ttherii',  and  tlien  Iwive  it  in  two  ways:  (I)  As  iiKle|»endi.^iii 
irheu  of  the  trreat  fyin|»a*hc'tie,  a»  they  are  rcpreM-nti-d,  for  example,  hv 
llw  !*plani'hnio  iktvw,  which,  I  niay  n-niark,  enntain  the  priueipal  niass  ol' 
the  vaw»-niotor  nervt-s  for  the  alMloniinal  organs.  (2)  Aftt-r  thoy  Imw 
uiicendeil  or  dest-vnded  a  distanee  in  the  great  i^ynijiathetic,  thev  ivlurn  uwin 
by  meniitt  of  mw*i  tHumuuuiftiiitf^  to  thf  rtjjinal  ner\'e>*,  an<l  togctLer  with  tJn^ 
reacli  the  pait«  whieh  they  supply.  Thi»<  arrangement  hmds  good  for  tlw 
skin,  the  miiw^kt*.  and  the  iHinti*.  Thiw,  for  in^tanee,  tlic  vu'*<t-motnr  nenw 
of  the  foot  leave  the  spinal  eonl  with  a  scries  of  rtKit^  of  the  dorsal  and  Jmii- 
har  nervwi,  desii-nd  in  the  grLiit  Mni|siti!ftiL-.  liaive  it  det'p  in  the  iiL'Ivis,  and 
reach  and  enter  the  84-iatie  nerve  hymeaut^of  a  miall  eominuniL-ating  tilaiueiit. 

B.  Second  Mahi  Oronp. — A  eonBiderahle  iiundwr  of  \-aso-motor  nerves  do 
not  enter  the  sv"*!"'*^ '***•*'  "'  "'^^  ''"^  K"  ^liri'etly  into  tlie  eorrett|H>nding  <r.\>\\\A 
nervet*,  and  reach  tliL'ir  terminal  t'XiHinHions  with  them.  Thiw.  the  hmd-puw 
of  the  d«>g  nt-eivw  Uith  tlit*  [irevnuijily  mentioned  nervtti,  which  t-nft-r  tin- 
(ivmpjitlietie,  mhI,  on  the  other  hand,  the  la.«t-nientione<l  nen-es.  whith  <xinu' 
direetl^'  tixtm  the  Bpinal  eord  with  the  roota  of  the  i*eiatic,  and  reach  the  paw 
with  the  brunehuH  of  that  nerve.  It  will  lie  etuivfuient  lor  tlie  further  dj»r- 
cui^Aiou  of  thiii  ijubjeet  to  det^ignute  tin-  Iat>t -mentioned  elawj  a**  the  dirwt,  iiml 
the  first-mentioneil  a»t  the  inrhreet  supply. 

The  irircnniKtamv  that  a  [H'ri]»lienii  n^on  of  the  IkmIv  rei-eivw  its  wt*- 
motor  nen'CH  from  many  spinal  nwits.  plavs  a  mrt  (a*«  I  shall  whow  imme- 
diately) in  the  rceovery  tn>ni  hypenemia.  In  «^iitler  to  illustrate  my  mciinirig 
for  the  pivwiit  by  a  eoniparinori,  wi-  mH»>l  only  consider  the  ca«*  of  a  man 
who  draws  his  inr»>me  from  many  w^nrew*:  such  a  man  need  not  slitter  hunger 
tliou><h  one  or  t^evei-al  P^iurees  1h?  exhausted.  To  sup|H»rt  this  eomjiaristm  l>y 
another  (inuiginary)  case  fn»m  practice,  let  us  sujiixts*-  that  ihe  lumlmr  ]M-'r- 
tinn  of  the  siiinal  conl  has  been  completely  s^'iiamted  fn>m  the  dorsjil  jMirtton 
by  a  projectile,  but  that  the  pivje<'tile  has  remained  in  the  spinal  i-amd,  und 
has  done  no  further  damagi-,  tlie  gi-i>at  svm|>athetie  iK-ing  accoi-dlngly  unin- 
jured. The  lower  extr»*mities  will  ni>w  bo  conijiletely  iwralyziil  and  iii^^nfi- 
tive,  because  all  the  nerves  which  give  them  sensation  and  ^'oluntary'  motiim 
have  Km  divided.  Tliis  auidition  is  incurable.  Aiter  tlie  injur)*,  moreover, 
tlie  lower  extn.'mi til's  an.'  wann  (hyix-neiuic),  since  a  considerable  nuinlK-r  of 
nen-es  have  W-vw  divideil.  which  fonnerly  gave  a  ec-rtain  tone  to  the  blood- 
vessel**. Hnt  these  divided  vaso-niotor  ner\'e«  were  not  the  only  ones  whieh 
maintained  the  vascular  toite  in  the  ltmb«,  for  I  liave  said  that  the  iiympa- 
thetic  wa.H  uninjured.  Now.  as  l)efore.  vai«o-motor  nerves*  from  this  |>enetrate 
the  seiatio  viiso-motor  nerves  which  liave  not  Iwen  at  all  injurt-d  by  the  pro- 
jectile.    Tn  tJM'f,  the  hyi>erH'mia  of  the  lower  exlremitie*;  [ineeceaway;  liiey 

■  1803.     QquUiI  Trom  Vulplui'ii  Le^ouK  snr  I'lppArell  vasf>-nM«mr,  1. 1.  p.  3S. 
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_^ln  become  txx)l;  they  tniiPt,  a<'(X>nlingly,  have  aeaitt  at-quirnl  n  vii«MiIar 
tone  in  spile  of  the  |«raiys'w  uii<l  lihw  of  i*en!*atioii.  1  coiwJder  tliin  t-jusi-  only 
liyiMithc'ticiilly  in  niun.  lje«.-im:*t'  I  Imve  only  t'X|HTimenled  ou  dojfi*.  But  I 
knttw  that  iwrsons  whose  sninul  cnnU  have  siiHtaint'd  comiilete  Iceioiia  of  uon- 
finuity  in  tiie  lowur  dormil  ix-jjion,  have  L-old  lower  i-xlrenutius  dnrin^  the 
(xiurwe  of  the  dinease.  Wlietiii-r  that  which  ha*  hct-n  pi-oved  with  rej^rd  to 
tlie  hinil-jMiw  of  the  dog  h"l»is  arotMl  fur  all  otht-r  repiourt  of  ckin  and  muwlu, 
has  not  VL't  been  actvrtaiiR'd;  bnl,  lor  rwiwMw  which  1  cannot  explain  here,  it 
is  probable  that  elsewhere  tliiw  trmdition  is  also  present.  With  reference  io 
lunn,  T  hoj>c  llrnt  idinieal  obwervations  will  elt-ar  up  this  question. 

The  varto-motor  nerve*  are  dividwl  aci-nnling  (o  their  function  Into  two 
jrrfiups:  those,  irritation  of  whi<-}i  ccmtraetpi  the  vessels,  iind  tho^e.  imtation 
of  which  dilate*  them.  The  fonner,  called  vaso^-oroftriclor^,  nomially  pixxluce 
a  certain  tone  of  the  bIo*Kl vessels,  and  hence  exert  a  contiiinul  influencre  on 
the  distribution  of  the  blotMl  and  ou  the  fnluetw  of  the  bKHHivttweli*.  In  the 
puppotsed  ca»e  of  injury  of  the  wjiinal  eonl  and  rtuhwc(jueiit  cnrable  hypenenua, 
I,  of  cour»t\  luid  in  mind  only  the  vartOM-onstrictorn.  Their  aiitn^ni^hi,  the 
KZM>-</)/rifor.«,  do  not,  a*  tjir  jw  at  (jrenent  known,  exert  a  continuariiitlueiH'e; 
they  act  under  certain  ctniditiotw  only,  wlien  they  receive  a  sjteeial  Htiiuulus, 
The  \-aj«>cou>*trictorH  arv  dominated  over  by  ^antrliotiic  cellw  (cenlixy)  of  the 
tii})lual  (x>nl,and  eM[Hi'ially  of  the  niedulhioblonpita,  which  plays  wi  iin^mrtaut 
u  jiort  in  this  function,  that  it  for  a  lonsf  time  was  Buppo^cd  to  contain  all  the 
eeatnwof  th«  vano-motor  nervee,  ou  which  it  was  believed,  on  the  other  hand, 
that  the  xpirnil  conl  had  uo  influence  at  all ;  but  thiu  tiuppasition  ban  not  l>een 
verified,  i,  in  parti<-ular.  liavo  t«hown'  that  on  the  boundary  line  ln-tween 
the  cervicjd  and  <lorsjiI  jmrtioiii*  of  the  copd  there  are  also  located  imj^wrtaiit 
t^ntrtw  for  tlie  viiH>cotij*trictui'H. 

Tl»o  ncr\*e->H'ntrfrt  which  ilominate  the  conirtrictors  also  control  the  blood 
nremure.  Thia  finuhunental  law  of  pliyrtiolopy  we  owe  to  farl  Ludwig  and 
nia  pupil  Thiry.'  When  the  nerve-centres  send  out  powerful  inipuWv,  and 
the  veeweld  eoiitHMjueutly  become  ver>'  narrow,  the  l>]ood  nmnot  now  out  of 
the  aorta  readily,  liut  since  the  heart  jiumjin  IK-ab  •lUuntitii.'rt  of  bloo*!  into 
tlie  aorta,  the  tension  of  the  walls  (/.  r..  the  IiUmmI  prc.-wure  in  the  aorta)  must 
rise.  When,  however,  tlic  ncrvtM'cntre!*  do  not  scud  any  impulseft.  or  only 
weak  ones,  then  the  bloodvetwels  <lilate,  the  bh^id  ilows  «nit  of  the  aorta 
readily,  and  it*  tension  mu.-«t  decrease.  Kxactly  the  same  thing  occurs  here 
as  in  every  system  of  pijicw*  or  rivers.  AVheii  the  channels  of  discharge  are 
obatructcd,  the  pressure  ou  the  latcml  walls  above  the  seat  of  the  obstniction 
rue&  A  seconil  fundanicuTal  law,  the  einmciation  of  wlncli  we  likewise  owe 
to  i\  Luihvijj*  and  his  pupiU,  tclli*  us  that  the  blcKxlvess^-ls  of  the  alNlominal 
viscera  are  the  princiind  regulators  of  the  blood-pressnrc.  The  bl(M)dvcssels 
of  the  nlwiomiiiiil  vi.-*cem,  that  is  to  say,  have  s()  great  a  cajwity,  and  by 
(lilatatiun  and  citntj-aitinn  nui  iiicivase  or  diminish  their  contents*  to  such  au 
extent,  that  they  act  like  a  iniglity  reservoir.  If  this  re**erA*oir  is  wide  oj>en, 
it  can  <v»ntain  ao  large  a  poi-tiou  of  the  total  amount  of  blood  that  the  rest  of 
the  organism  bee<mies  anjeniir.  An  animal  with  complete  piiralvsis  of  the 
va»o-iiiotor  nerves  of  t!n'  iibdnitiiniil  viscera,  thea-fore,  bleeds  to  ueath,  aa  it 
■wert',  into  its  own  alHlnminid  l)litndves«els. 

Tlie  nen'es  which  influence  tlave  vessels  lie  jirincipally,  a«  al ready  remarked, 

'  Wifnwr  mcdlx.  Jalirli.  1S7W.  Htill  i«arllrr,  rnp  of  io.t  pupil*  (ScIil*iin/(«),  niiri  xt  1)ip  aaim- 
p«rukl  Volpiikn.  had  abowii  thAt  it  (Miild  not  1m>  th«  ni4M]iillk  oblongatA  aloia«  which  nnmroll«d 
kh«  TaBo-ootHtrirUtni.  Thv  full  proof,  huwi-vir,  of  Uii>  Hxiiten^i;  of  iiui;h  ovntras  in  thu  Hpinal 
CoM  WAS  brnufilit  (inrw&nl  in  niv  [.nper  ]iiM  tjuatvd. 

•  \Vi.iiM-  yiUung»Wrirht^.  1964.  M.  4P. 

*  Arh^iU'n  aos-  d.  physlahig.  AiuUll  lu  lj«lpsiK.  )8(!7  u.  II. 
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in  the  i*itlam"hnic  iien'o*.     Therefore,  when  the  f<planehuic8  are  divided,  in 
intense  b  vperseniifl  of  the  ulHloniinal  viwcra  h  pptxiiiced,  aet-ompanied  \>y  a  &11 
of  the  bl«XKl-i>rcs(*m-e  mid  uii  iwhu'iniu  of  tliy  remuining  organs     The  sjtlawii- 
iiic«,  aa  I  have  likewiae  already  remarked, are  braiichee  of  the  grxmt  ny  iiiiiatlietic. 
and  bi'foie  entering  the  eympathetiL-  leave  the  t^iinal  cord  with  the  rf'tiTriof 
the  upper  dorsal  nerves.     If  we  divide  the  npinai  cord  low  down,  at  about  the 
bonier  of  the  <lorsal  and  1  umbur  portion»,  the  ]x>iDtA  of  origin  of  the  eplanchnics 
Hcurcx.'ly  siiffer  at  all.     An  aniniul  thuH  injured  is  raralyzeil  and  ttit«ctu«itivc  in 
its  hind-legs,  but  otherwise  nmy  feel  well,  as  iaf  as  the  eonditiou  of  the 
wound  |)ennit8.     Indeed  sueh  Hnuniniat,aH  a  rule,  beeomee  i)eri'eetly  wellimd 
lively  again,  and  ditters  externally  from  n  liealtby  animal  only  in  dragging 
ita  hind-legs.     It  is  (|uite  diifercnt  if  the  diviBion  be  made  btgher  up,  aboot 
the  region  of  the  Heeond  or  third  dorsal  vertebra.      In  eonsequenee  of  sueh  a 
wound,  all  the  vawMuotor  nerves  of  the  ubduiiiinal  viscera  beeome  seimiuieti 
from  tlieir  eentral  ganglia ;  from  tJiose  on  the  border  between  the  cervical  ainl 
dorsul  iK>rtions  of  tlie  cord,  an  well  an  from  tliow  in  the  medulla  oblongata 
(see  page  1 3).     In  i-onKwjuenw  of  this  there  en»uei(<  such  an  inteni*  h,\'p<'ne- 
mia  of  the  alwlominul  viscera,  and  such  a  conHtdenible  tail  in  the  bloo<l-pn*- 
Bure,  that  an  iischiemia  of  the  other  orgaui*  urises  which  may  prove  fatal. 

It  i»  not,  however,  witlmut  initHirtainf  for  the  pliyHiriaii  to  leani  that,  eveu 
after  RUch  a  division  of  the  fipinal  cord,  the  abnormal  diBtribution  of  the 
blood  is  not  always  Ifltal;  since  the  vaao-motor  nerves  of  the  abdominal 
visi'era  still  remain  connecttnl  with  some  ot'titres  which  are  h^rated  fertile 
down  in  the  dorsal  portion  of  tbe  epiual  ».-onl.  ami  certuiuly  reach  as  far  u 
the  region  of  the  lower  dor»*al  vertebrw.  I  }mve  ascertamed  tins  by  the 
following  series  of  ex|>t>rimentH:^ 

If  in  a  dog  we  divide  clie  cervical  portion  of  tlie  oord  juit  below  tlj«  medulla  obloo- 
g»ta,  tlip  Hiitmiil  !Kxin  ci-nses  In  brealtie,  bt'C-iiuHt!  tlu^  ntn'vou'i  centres  of  rpspimtion  in 
the  medulla  oblongata  (wilb  wbicli  Legalloia  and  subsequently  Flourentt  liave  made  in 
uuquuiiitfil)  are  separated  frooi  ibc  [leripherat  nerves  of  respirulion.  But  if  we  onif^ov 
artificiiU  respiration,  as  is  geiKiralty  the  practice  in  vivjst'Clion  pxpcrimenlo,  we  can  keep 
Up  tine  circulation  and  beart-lfeats  resfiectively  for  hours-  True,  the  blood -prepsore  it 
low,^  becnuw  importHnt  vawi-motor  ct-ntrtw  uf  ibo  medullu  oblongBla  are  difwonnected 
from  ihcir  peripbcral  nerves ;  but  the  inoportant  vaso-motor  centres  at  the  lower  border 
of  the  cervical  |>ortion  (itill  pert'orni  their  luncllon,  for,  as  already  obArr\*ed,  the  inetsioa 
is  made  liigh  up  in  (he  neighborhood  of  the  allim.  Now  I  have  completely  extirpated  the 
cervical  [lorlion  of  ihe  cord,  from  the  medulla  oblougaia  down  to  llie  Hflh  cervical  verlebni. 
Such  au  upemiioii  cuukcs  HOme  honurrhage,  in  spite  of  all  precautious  [  tbe  Buiiukl 
iutfere  from  this  hemorrhage;  but  ihe  influence  on  the  blood-prcMore  is  trifling.  But 
if  I  continue  this  extirjintion  down  lo  tbe  HthI  dorsal  vertebra,  tl>e  blood-pre#sure  nob 
suddenly  to  nn  extremely  low  levcd  (about  20  mm.  mercury).  But  (he  circulation  sliD 
continues.  Yet,  as  eoon  aa  I  procwd  with  the  extiqjalion  beyond  the  first  donnl  ver- 
tcbni,  tbe  blood-prei^sure  falU  tn  nearly  zero,  and  eooa  the  heort-beats  cease. 

That  it  is  really  the  accumulation  of  the  blotwl  in  the  alMloniiiml  viinvn 
whiih  causes  dcsith,  can  he  demonstnit^-'d  by  an  oxjwriment  which  we  aliK* 
owe  to  V.  Lndwig,  mid  which,  it  seemK  to  nie,  is  of  the  greatojit  pracli'ni 
iniportaruv.  If  we  knead  the  abdomen  vigorously  at  the  time  whcu  iti" 
heart-beats  are  about  to  cease,  these  inmiediatelv  become  moiv  cncr(rciic. 
For  by  this  kueatling  a  portion  of  the  blood  whieli  ha**  aceumulatcil  in  tlii' 
nl)doniinal  veins  is  forcwl  (by  tlie  prawn  re  of  the  hands)  into  the  heart,  an'l 
the  action  of  the  latter  is  excitotl.  A  kiiowlwlge  of  this  procednre  is  imf'r- 
tart  for  the  physician,  becatise,  even  in  the  case  of  a  severe  hemorrhage  1'*^ 
can  atrengthen  the  pulse  again,  if  it  has  become  thready,  by  kneading  il"^ 

■  From  about  ISO  mm.  mercury,  tli«  nonoal  height.  It  links  to  about  60  mm.  mercQi^- 
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aUlunicn.  In  vajMi»^  tlicri'lorc,  where  the  abdonium)  vit^i'cni  arc  normal  and 
wiifn*  llierv  i»  no  iluniiigL'  likely  to  be  I'aiifwd  by  vigomus  kniiMlinc; ;  where, 
fiirtluTmore,  everj-thing  (U'liendw  on  a  ejjeedy,  even  thmi^li  i»iiK-*injc,  ii><««ist- 
ance ;  in  mioh  raaeH,  I  wiy.  llie  iiitnxhution  of  even  siniill  <nmiilitie8  of  blood, 
which  are  uniler  all  fin'innHtanccs  pre*»ent  in  tlie  alxlominal  veiiif,  may  be  of 
contiiilerable  value.  There  are  iiiatauc-es  of  hemorrhiige  in  which  the  indi- 
viduals can  recover  of  theu)».-Ivt«  by  the  subetitutiun  of  lymph,  if  we  only 
ward  off  the  momentary  danger  of  death  immediately  atlter  the  hemor- 
rhage. 

I  have  already  remarked  that,  when  the  extirpation  of  the  sx'^"^'  cord 
prortHHln  IwyiuHl  the  upiK-T  dorsal  vertebne,  the  pret»yiire  falli*  to  zeni  and  the 
neart-btaU  ceaj*e.  But  thiw  only  lioldn  g(X)d  for  a<hilt  iininmlw.  I  liave  extir- 
pated the  entire  spinal  cord  of  young  dogs  (about  two  months  old),  and  yet 
thi-  circulation  continued  (tlnring  unniterrnj>twl  artitit-ial  respiration),  so  that 
I  wa«  enabled  to  note  the  pretisure,  although  it  was  excoedmgly  low  (about 
lO-lA  mm.  mercury). 

The  hypenemia  of  the  abdominal  viscera  which  is  produced  bv  I)araty8i8 
of  the  vai*o-niotor  nerves  i»  an  active  one.  Now  I  have  already  waid  that  an 
a*;tive  hyiK^rflpmia  involves  an  acceleration  of  the  blood-current  in  the  hy|ier- 
temie  district.  But  we  must  consider  here  that  tJie  hyj^nemia  is  of  rant 
extent,  involving  oa  it  docs  aU  the  abdominal  viscera.  The  moment  thlB 
Krcat  reservoir  becomes  widened,  the  blood  must  flow  in  more  rapidly,  else 
how  is  it  potwiblc  for  the  tension  iu  tiic  aorta  to  suddenly  decreaw.'?  But, 
when  the  reeer\'oir  is  ti.lled,  the  heart  bct-omets  poor  in  blood.  The  right 
ventricle  is  inadequately  supplied  ;  little  blood  flows  into  the  lett  ventricle; 
o!ily  a  small  amount  of  blo(Hi  is  forced  into  the  aorta.  C'-onsefjuently  the 
rapidity  of  the  arterial  blood-current  in  general  must  be  deeresiaed,  and  it 
may  sink  to  zero.  For,  if  Uie  heart  forets  no  blood  at  all  into  the  aorta,  the 
circulation  stops. 

I  call  the  a<-'tivL>  hyper»mia  which  w  produced  by  j^aralysis  of  the  vaM> 
conflTri(!ton»  a  h;/}H:r(rmia  nf  fHirnh^yh^m  contriidijstincirion  to  the  h}*penemia 
cauiMid  by  irritation  of  the  vaso-dilaLon*,  which  I  have  termed  h/prrmtiia  of 
irriUUion.  The  hy|X'nemia  of  irritaliou  and  the  v;u*o-<Ulaton*,  resjiectively, 
were  discrtverud  bv  Claude  Bernard  in  1858.  Claude  Menuird^  hae  nhuwn 
that  the  submaxillary  gland  of  the  dog  aoquires  a  bright-red  color  by  an 
irritation  of  its  nerve-**,  and  that,  at  the  same  time,  the  blood  which  tiowe 
I'nini  tlie  inciwHl  vein  of  the  gland  is  of  a  brighter  reil,  and  more  abundant, 
than  it  was  Wfore  the  irritation.  At  a  later  [x-riful,  I-x-khanl'  found  similar 
vji.*M>-iiiotor  iiervc«  supplying  the  corjiora  cavernosa  of  the  dog's  pcnij* ;  and, 
Btill  later,  Ooltz*  dift^^)ven?d  them  in  the  si'iatic  nerve  of  the  dog.  But  in 
this  nerve  the}*  lie  adjacent  to  their  antn^onistn,  the  vn«o-eonstrictors.  Ac- 
cordingly, when  we  irritate  the  sciatic  artificially.  l)oth  kinds  are  acted  upon, 
and  the  effect  is,  as  a  rule.  iiiJ^ignilicaiit,  or  altogether  fails  to  apjiear.  Sjweial 
cin-uni!*l«nces  are  rc<piired  by  means  (»f  which  one  of  the  aiatagouieta— in  thii 
iiistau'v  thu  lYmstrictors — may  he.  made  ineffwtive.* 

Tliifi  U  tlie  case  if  we  flnt  divide  Ihe  eciattc;  and  make  the  chief  experiment  several 
days  later.  If,  several  days  a^er  the  diviaion,  we  draw  the  peripheral  stump  out  of 
tlie  wound  and  irritate  it,  we  leiirii  that  the  irritation  excitca  only  the  va^o-dilalors ; 
ibe  comaiponding  naw  immi'd lately  becomes  warmer,  and  cools  off  itgain  as  soou  as  the 
iiimulii^  ceases.     But  I  mudt  observe  that  this  experimeat,  performed  on  doge  other- 

'  L«coti5,  Byitt»n>«  n*rv«nv,  J85B. 

*  B«iuAge  lar  Anntoniie  unil  Ptijrvifllogii*,  Bd.  Til.  19Sa. 
■  PflD^cr'H  .Arnhiv.  1H74,  Bd.  8. 

*  Tliew  circnmstuioea  haw  be«n  worrlataed  by  Oslroamoir,  ■  pupil  gf  Ueidenbain  (Pflfiger't 
Arelilv,  H.1.  12).  and  bjmjraclf. 
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wwc  healthy,  Is  not  very  conrincing.  For,  if  we  divide  the  Rciatie.  lite  t-orreBpandiin 
]iHW  tx'L-omes  actively  liypt-nL-mie  (on  uccuunt  of  the  paral^'sis  of  the  coiutriclon). 
But  thin  hyperemia  of  paralysis  lasts  a  long  time,  becauM*  uU  the  cunslriclars  far  t& 
|mw  are  already  united  in  the  sciaUc.  Il  h  even  (luestionnble  wheilivr  such  a  hyp«t- 
■ciuia  in  recovered  from  at  all  in  older  animals.  At  ail  events,  the  hypervinia  is  &tiU 
very  marked  on  the  third  and  fourth  dayft  after  the  di^ihion  of  tliB  sciatic.  Accord* 
in^riy,  irritation  oi  the  dilators  accumpliHheii  but  Hltle  if  th«  vessels  are  alrtiady  very 
wiiic. 

But  if  we  wait  Mveral  we^ks  before  irritating,  the  nerve  in  the  menn  time  coniplewly 
degenerates.  I,  therefore,  make  the  experiment  as  follows  :  1  chloroform  a  vouttf{  doc, 
and  then  divide  his  spinal  cord  in  the  region  of  the  last  dorsal  rcrtefara.  H«(h  hind- 
paws  are  now  liypenemic ;  but  this  hypenemia  improves  in  a  few  days,  because  the 
hind-togs  and  thu  sciatics  nwpectively  receive  also  vaso-conalriclon  from  the  donsl 
portion  of  the  cord,  througli  (h«  symi^athetic. 

I  Imve  (leHiifUHted  thir*  receiver}"  an  ^'■recovery  liy  colfatrrol  ivnertvfinn  ;"  a^ing 
tJie  tomj  '^i-iiu/tfrntf,"  K'HiU(<e  llu-  wmditioii  ij«  anaiogtnw  to  u  coUiiteruI  rinn- 
latioii.  If  in  uii_v  iv^ion  the  ninin  channel  of  the  hUntd  \n  ligntnrtKl,  a  latpral 
channel,  whU'lj  ii*  liufHcitnt  for  the  tmtrititvii  of  the  cntin.-  region,  is  gradually 
fonneil  by  tlie  diltitatiun  of  email  lateral  bninchttj.  These  i^iuall  bramhw 
niiint,  therefoiv,  acUipt  theniHt'lvett  tu  their  iiyw  fiuictiuii  hy  iiiereaBed  growth. 
iiow  we  see  a  similar  condition  of  thiiigi)  in  tlie  tra«e  of  the  nervwt. 

In  the  region  of  the  last  dorsal  verlehm,  the  spinal  cord  contains  the  main  mass  Of 
the  TftSO-constrictors  for  tlie  paw.  The»e  arc  now  divided,  and  the  remaining  branches, 
which  leave  the  main  maiw  above  the  situ  of  incision,  do  not  at  tirst  »ulEce  to  maintain 
the  tone  of  the  blood veitsels.  Uiit  theg''  higher  branches  increase  in  Mrengih  in  the 
course  of  a  few  days,  and  thus  the  hypenvmia  disappears.  I  have  advanced  the  follow. 
ing  proof  fur  tliifi  intHrprntalion  :  After  the  hypera-mia  of  the  paw  has  dir^ppeared,  1 
again  iinivslhc.tize  the  dog,  and  then  again  divide  the  ^linal  cord,  but  biglier  up.  in 
the  neighborhood  of  about  the  fourth  and  fifth  dorsal  vertebne.  Thereby  the  hind-pa** 
once  more  become  liyperarmic.  But  if  an  incinion  through  the  dorsal  portion  can  now 
Still  cause  byjjera'mia  of  the  htnd-paws,  then  Iho  tone  of  their  bloodvessels,  aflcr  tlie 
lirst  healing,  must  absolutely  have  depended,  upon  nerves  divided  by  the  kaife  in  ihii 
(higher)  region ;  upon  nerves  which  led  the  spinal  cord  above  the  site  of  the  lower 
(original)  incision. 

I  now  return  nuce  more  to  the  argunieiit  regarding  the  vnso-ditatore  of  the  sciatic 
I  have  divided  the  spinal  cord  in  the  region  of  the  last  dorsal  vertcbnt,  and  have  wailed 
until  the  hypflncmiu  of  the  hind-)i>uws  has  disappeared  again.  I  now  divide  the  sciatic ; 
this  can  be  done  witlunit  nnti^slhesia,  because  the  hind-legs  of  the  animal  are  insensi* 
tive.  Just  after  the  division,  however,  the  corresponding  yiavr  becomes  warm  again. 
because  now  also  those  cnnstrictors  nre  divided  which  ciitined  recovery  by  collateral 
innervation.  But  even  this  hyperemia  imjipoves,  especially  in  winter,  if  the  animal 
is  kept  in  an  unliented  mom.^  If,  now,  I  provide  the  paw  in  question  with  a  suitable 
thermomtn^r,' and  wail  until  the  mercury  stopfi  riping,  open  the  wound  on  the  thigh. 
draw  out  the  peripheral  tstump  of  the  sciatic,  and  apply  an  elrctric  stimalDs(by  mcAns 
of  moderately  stronjj  induction-ciirn-nts),  the  column  of  mercury  soon  begins  to  rise- 
In  such  cases  1  have  observed  rises  of  tcmpemuire  from  20'^  to  1(7^  Celsiutt  [68**  to 
98°.G  Falir.] ;  and,  indeed,  iIk-  rise  heginB  a  few  secouib  after  commencement  of  the 
irritation,  and,  if  the  latter  be  sulficiently  strong,  reaches  its  maximum  in  a  few 
minutes.     Several  minutes  after  stop[iage  of  the  irritation,  the  mercury  begins  to  tiJl. 

'  I  do  not  know  the  caune  of  tUi«  improfement.  At  nU  t-vrnts,  1  must  nitntion  that  t  per- 
forniM  th<'!»r  fxpiiHincnta  <ni  ritiilc  yniiiiif;  aiimalB,  in  nhinli,  as  already  remitrkM  (tixgw  IS).  » 
oorUin  lom;  of  Itie  V'l(nwiv«s8vli»  in  mJiiiilsiiutd,  with  or  without  any  inntirvstinii.  gfww  ihi- 
teoi>T«ry  iitilkstiwl  !■■  the  li^xl  iIih-m  not  toliR  iilsoe  in  aiiimal»  wliosts  sninsl  corA  Is  fniMTl,  I 
Bitapect  tliat  in  animals  sitk  in  coiiatn^aflnoe  of  dirliiion  of  thp  spinal  coM.  the  l»lf>c»I-pri'»auiT  n 
below  thp  nftrmal.  and  that  the  vciwls  ran  tlm«  ««)uire  their  tone  a^atn  mora  rwariily.  But  this 
4xi>Unstiou  is  nflt)i>;r  oiifitvifiiC  nor  HatiHractory 

*  Bfaort,  eylindricat,  marcurial  tLemjomtitvni  aro  introduced  bMFMn  tli«  toes. 
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III  consequence  of  tlicse  obHervatioiis,  wo  inoy  conL-lude  tliat  in  the  sciatic 
tbere  are  l.»otli  tonstrictiirs  hiuI  dilatora.  I  almll,  however,  ivpeat  tlie  entire 
train  of  thought  whit-h  lead**  to  this  conchiBion.  In  eonwnnence  of  tlic  pre- 
eemce  of  oonntrictors,  the  pawi*  he<«)me  wnrni  when  wo  iliviiie  the  eeiaties. 
In  conse*^]nence  of  the  presence  of  Ixith  wMiatrit-tors  and  dilators,  moreover,  the 
irritatioit  of  the  iHripheral  slump,  ininiediutclj  al^er  the  division,  i»  without 
eft'ect.  If  there  were  only  i-oiiwtrietoi-w  jux-wi^nt,  their  irriliitiun  would  necce- 
Nirily  eanfea  narrowing  of  the  bloodvessels,  and  hence  a  cooling  o(  the  jwrts; 
but  thit*  does  not  take  place,  or  doe«  so  only  in  a  slight  degree.  We  therefore 
eimehide  tliat  then?  an;  nldo  antagonii^td  (dilatory)  present,  whitrli  are  likewise 
irritatitl,  and  tliat  liencs?  no  eflect  if*  protluceJ.  j\nd  we  fiirtlicnnore  fnnj^iect 
tliat,  al^er  the  division,  the  eon!*trietors  either  dcgenenite  or  lose  their  irrita- 
bility HOoiier  tliiin  the  dilatorM,  wlierefore  the  wtimulus  is  now  reypondeil  to 
oidv  by  the  dilators,  However,  fliiK  proof  is  not  altogether  i-elialde.  One 
enu^d  reply  that  the  sciiitio  possesses  no  vastwHlaton* ;  that  the  constrictors 
are  only  not  irritable,  immediately  after  tlie  division  of  the  sciatic ;  that  on 
thifl  ueeount,  and  not  because  antagonists  are  present,  is  the  stimulus  ineftee- 
tive.  After  a  few  Hays,  however,  the  cronRtrictors  undergo  wmie  aUemtion, 
mul  now  act  in  a  niannor  quite  ditferetit  fnnn  that  of  their  normal  <«)ndition. 

This  objci'tiou  is  not  plausible;  but  it  is  admissible.  Now  the  hyi)ot}iesia 
conoeming  the  vaso-<lilators  is  of  the  greatest  importance  for  pathology.  We 
mtwif  take  this  hypothesis  into  acooimt,  and  it  is  therefore  important  to  bring 
forward  direct  proof  of  the  cxtdtouco  of  vasoKlilators  in  the  sciatic.  I  have, 
indeed,  suceewlml  in  so  doing.  I  found  that  tliose  jwistcrior  spuial  roots 
wliieli  entt-ri'd  the  sciatic  directh',  also  contained  the  direct  vas<M:lilaton* 
(i»co  |ifli^  i'2)  for  the  piiw.  but  no  vaso-constrietoni*.  Here,  theretore,  I  bad 
nerves  ^wfore  me,  the  irritation  of  which  in  a  frcsli  condition,  iminediutely 
a^r  their  division,  caused  dilatation  of  the  bloodvessels. 

In  order  to  miiku  ihi*  exju^rimeiil,  T  likewiw!  first  iHvirle  ihe  npinnl  eord  in  the 
region  of  llie  la^t  Ooi^al  vertL-bra.  and  let  l\u:  .-animal  liv?  until  lli<-  hlnil<pAW5  again 
become  cool.  Tlipn,  withuut  itim^itiziii^  llii;  HJiimiil,  I  cmi  break  ojn-n  iIm.-  lunibtir 
vertcbrar  wnd  expttse  ibo  spinal  root*  to  i«neb  nii  extent  l)int  1  can  easily  dividL- and 
irrilaU-  diem.  In  ibt-sn  jiurts  Ihe  unimnl  is  p).>rf<ec(ly  insensilire ;  it  tiitf'f  food  fi-oui 
ihe  band  of  the  itttfndant  whtit;  I  am  dividing  Hit-  Ti(!rvf!8.  I  pmjdov  tnf^rbiinirnl 
irriintion  by  mcaa^  of  iltu  application  of  lij^iurv»,  leeausc  clccfrical  irriliition  of  ncrvw 
whicli  tic  in  aaali  proximily  to  ihv  Hpiciul  cord,  tliul  is  to  Mty.  in  t^tich  pnixiiiiily  to 
many  other  vajo-toolor  n<;r\-es,  is  uncertain,  nffeotin^  also  lh«i  niber  nerves,  and,  ihere- 
fon-f  not  giviD<{  distinct  results.  Mecbnnitml  irritation,  on  llie  other  liand,  practised 
with  cure  and  by  fiiiitdy  hand,s,  is  entirely  nrliabli*.  In  fuel,  all  the  experiment h  which 
I  have  made  in  this  direction  during  a  scries  of  years  btive  iinifonnly  gt%'en  the  i^aiiic 
rasult.  There  have  always  benn  eitlier  one  or  two  roots  of  the  sciatic'  which  have 
coQiained  the  injiin  nia^s  of  vaso-dilator?,  the  mechanical  irriintion  of  which  has 
Accordingly  produced  a  considerable  elevation  of  tetupemtiire  in  the  trorre^ponding  paw. 

The  fact  that  vaKMlilatora  are  contaiue<l  in  the  posterior  sensory  roots  is 
not  of  small  im|>ortanee  for  the  ductrine  of  hypenemui.  We  are  thus  enabled 
to  explain  a  seriw  of  important  ]iiitbnli^ic'ul  plienomciw. 

It  is  known  that  neuralgia.'*  are  fi^erpioiitly  neconi|tanied  by  hypemnnia  of 
the  painful  twirU*.  Now  tliis  phenonu-non  is  uiidci-stooil  if  we  know  that  the 
li^mitive  spmal  roots  contain  vasoMlitatort*.  Irritation  of  certain  sensory 
iToois  must  neceesarily  cause  ]>ain  arid  hyi)enemiii  at  the  same  time.  Pain 
and  hypenemia  nmst  al»o  coincide  as  regards  location  iu  the  case  of  such  an 
irritation.  For  we  l<K-ate  the  [minfnl  sjiot  at  the  peripheral  end  of  the  nerve 
tho  trunk  of  which  is  irritated,  while  at  the  same  s^kH  the  vasonlihitorA 
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which  ai-conipiiny  the  root  of  tlmt  seiiBitive  nerve  are  Hintrilintttl.  Funlieh 
more,  it  huj*  become  knowii  hy  tlie  renearehes  of  Baeifii8|.raiiy:.'  whii'h  Imw 
Binoe  been  fre<niuntly  corniborutcii,  tliat  in  herpe«  z^wter  the  inlerveitebral 
ganglia  are  (lim:aded.  Since  the  intervertebral  ganglia  are  situated  on  ibe 
posterior  ueosory  roots,  and  uinee,  moreover,  I  have  likevvLsR-  eausvd  hji>t*m- 
luiatj  by  an  irritation  of  tbestt  ^ngli«,  thiw  dificoverj'  of  HatreuHpning  is  wi«ily 
uiidoi-stooii.  It  is  qiiiu- iH»mj»rehentiihle  that  neuralgia  and  an  inriftniniatonr 
t-niptiou  may  be  ixinnectetl  with  a  pathological  proce«A  in  the  iuterveitebnl 
ganglion. 

This  fact  of  the  common  course  of  scnsorj'  and  vaso-dilator  uer\-e6  is  iiuallv 
suited  to  explain  the  winneotion  Ixitween  local  inflnmniatory  irritation  im 
the  one  hand,  and  the  intlanmiatory  hyjienvmia  and  the  pain  whieli  ocn>in- 
paiiy  tlie  pi'o<-iiis  on  the  other.  It  wan  formerly  sttppownl  lliat  the  intlaiu* 
matory  irritation,  imiamuch  afl  it  itTiplit-ated  the  seneor}*  nervt*,  caus<tl  iwiu 
by  means  of  tlieir  contri|>etal  condui-tion,  and  at  the  same  timf  excite-*!  refloi 
action.  Accordingly,  it  wa^  ^id,  intlammatory  h^i>era>niia  is  produced  by 
rcilex  action.  Itut  this  aHttumntion  had  no  solid  foundation.  If  e\'ery 
inihunmatory  irritation  must  nret  be  conducted  to  the  centnil  tier\ou» 
evftem  in  order  to  produce  hj-penemia  (by  reflex  aetion).  I  cannot  eoc  wby 
tnifl  hypenpmia  api)ears  just  where  the  irritation  acta.  If  powerful  irritation 
producer  retlex  ai-tion,  the  relicx  movements  are  not  confined  to  the  twat  «f 
the  irritation.  But  inflanniuitory  livpcnemia  always  apix'an*  at  the  t<eat  «'f 
irritation  i>nly.  "  Vbi  stimulus  ibi  iimtixus'''  is  the  old  rule,  which  holds  giXJil 
tor  weak  aa  well  aa  for  jiowerful  mflammatoiy  irritation.     It  is  therSiwe 

firottable  that  inflammatory  hypeneraia  is  a  direct  local  eonseqoenee  of  the 
ixad  irritation.  It  is  probable  that  the  Io4.-al  irritation  excititt  ut  the  Ninie 
time  both  the  scn^iory  nerves  and  the  vawniilator!'  of  the  inii'licatcd  region. 
Whilst  the  former  cause  pain  by  nican><  of  centripetal  oonduetion,  the  latter 
produce  a  dilatation  of  the  veaseU  by  means  of  centrifugal  oonduetion.' 


UyperjKhia  of  Irritation  and  of  Paralysis. 

Hvpcneraia  of  irritation  is  distinguished  from  hypeneniia  caused  by 
paralysis  of  the  constrictorft,  in  the  fin*t  plac*e,  by  it**  duration.  'Hie 
nypertemia  of  irritation  lasts  but  a  few  minutes  after  the  irritation.  Ex- 
periment teaches  us  that  the  organs,  at^er  interruption  of  the  irritation,  sooi] 
become  pale  again.  The  h^'penemia  of  paralysis,  on  tlie  other  hand,  laists 
until  the  veasels  have  again  ac(|uinxl  tone,  and  this  may  rcouire  eevenil  days 
or  weeks,  aceonliug  to  the  number  of  [niralyzed  nerves.  %ioiv  than  that,  as 
alrwuly  remarked  (page  16),  I  consider  it  questionable  whetber  h^-jn-nemia 
of  paralysis  can  be  recoreretl  fn>m  at  all  in  older  animals,  and  after  tlivisinn 
of  all  the  constrictors.  Meanwhile  we  must  not  consider  every  jirolongwl 
hypenemia  as  one  caused  by  paralysis.  If,  as  in  the  case  of  inflammatory 
foei,  the  irritation  continiie,  the  hyjtcrwmia  of  irritation  can  also  cuntinne. 
It  is,  moreover,  tioswible  that  vwwt'ls  which  remain  ver,-  widely  dilated  for  a 
long  time,  in  conse*juence  of  rvi>eated  or  lasting  irritation,  can  become  nar- 
rower again  only  slowly  anrl  gradually. 

Observations  tm  man  iwrmit  us  to  suspect  that  the  hypenemiaa  of  irritation 

*  The  ]H«ratar«  of  this  mbjMt  mi/  h»  tonnd  io  KupMi's  anicl«,  Znr  AHtolOfI*  dw  RvrfM* 
Zc«t«r.     Wi«uer  niMliii.  Jihrb.  IS7<:,  S.  &5. 

■  A  proUnu  ks  jet  qdsoItM  i«  (he  hjrp«r«mU  whlofa  »oeo4npjuti«*  keritlitt».  Th«  oonwa  liu 
ttaaory  arrrM:  it  majr.  ttu^nfon-,  «Uo  hftrp  vaMMliUton.  BdI  «r  nhnald  h«vi>  to  wtaw 
that  tli«*«  TAAo^llUtAn  penetrated  llie  ootii««  with  tb«  e«nftorr  nvrvw,  uxt  diil  Ttot  t«rmitut« 
tb«ra.  bat  nturnod  to  the  TUMels  of  thv  msrgin.     For  this,  bowerer.  we  h«re  M  yvi  iw  pcvof. 
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iko  plaj"  an  important  |«art  I'veii  in  litiilth.  The  fiiwbiiig  of  the  fuco  which 
1  ac-corapamc«  outbruiks  ol  unger  i«  [m>biil>l}'  »  liy|K:m'mia  of  imtAtion.  For, 
at  the  same  time,  the  iutvl-s  of  thtr  luiuwlw  nf  tlic  tnmk  also  bcttnut'  Btimu- 
latcd ;  fxi'itt**!  pennons  tfestii-iilatt*  violently,  and  eontnu-t  tlie  iiuwoIpk  of  the 
fiu-e,  and  of  i*i>ctM:h.  The  glandular  nerves  also  become  excited,  for  in  givat 
jia-isiou  the  seoivtion  of  saliva  xh  iiicreK»*«l.'  Finally,  thin  einniinKtuna;  is 
littll  to  be  coiisidered,  nnmely,  that  the  hy|Knciuia  diniiniiiheM  at;  tioon  ai*  the 

b  person  calnis  down. 
The  hy|>erBemius  whieb  are  lu^oriatiMl  with  tlie  functioimt  of  or^^aus  wo  may 
ttliio  presume  to  belong  to  thir*  elaiw.  ll^wjiot'tinsi  the  salivary  glands,  we 
know  that  irritation  of  the  or]andnlar '  nerves  (di.-vovered  hy  V,  I.iid^vig) 
always  caiuwa  an  aetive  hy]*ora'niia,  and,  at  the  [*aniu  tin]c,nn  increajtei^l  swre- 
tiou.  But  X  have  already  n'niai'k(;d  tliat  thi.-*  hypeneiiiiu  is  [uttduix'^l  by 
va.-«Mlilat<in*.  It  in  a<'eoruiny:ly  jnoi*t  platuiible  to  sujipi)*.'  that  the  hyi>onemia 
whieh  is  aiwuciated  T.ith  the  funetion  of"  glands  in  genenil,  is  a  hvpeneniia  of 
irritation.  For  the  other  urgiitu*,  it  ih  true,  we  have  no  such  iKwitive  data  ua 
in  the  case  of  tlie  gland*.  But  it  is  more  pn>hahle  than  an  irritation  of  the 
dilatora  ia  coiuiected  with  the  fiuution  of  an  oi^anl'whieh  rt-riuiiV(»  ntiniuli  in 
order  to  perform  this  funetion),  flian  thitt  a  panUymj*  of  the  i-ont*irietorH  is 
uaBoeiated  willi  that  function  or  with  rfuch  stimuli.  That  the  ereetiou  <if  the 
perii«  i*  pnMluced  (aecording  to  a  ilisLtivery  of  Kekhanl)  by  irritation  of  vimo- 
dilator^,  I  have  mentioned  previouKly.  According  t<i  onr  present  kiiowleilge, 
it  U,  therefore,  not  imftrfiltable  that  alt  piuwiug,  arrive  n}-perjpinia«  wliieh 
arise  nonaally  in  life,  and  many  pathological  fluxioni*,  are  eauued,  not  by 

^pa^alysia  of  the  coiwtricton*,  but  by  irritatitvn  of  the  dilatoii*. 
It  U  an  open  question  whether  It^iKTa-mian  can  arise  without  va«>o-mot<>r 
nerves  K'iug  t-oneerned  in  tlieir  pnMluctiou.     Tlie  variims  foniw  of  hypenemia 
due  to  niwhaiiiml  rtiumtH,  which  have  ln*cii  enuniemted  by  i«tthohigistH.  eiin- 
not  bo  a<ivaiieed  a«  an  argument  hci-e.     Physicians  have  nanuHl  The  varioUH 
L  forma  of  hypencniia  after  their  caueation  and  their  phenonieim;  tlii-y  Lave 
H  not  at  all  taken  into  account  whetJier  vaMU-niotor  nerviv  arit  iiu]>licati*d  or 
"^  not,  especially  htx-ause  they  have  liad  no  knowledge,  or  very  inadt-iumte 
knowle<lge,  of  these  nerves.     However,  in  one  direction,  physicians  hiive  pnv 
I»erly  juilged  of  the  nieirhanii^l  oonditioiiH.     Tlie  nUiniiite  canso  of  nil  hyiH-r- 
femiuit  of  stagnation  and  of  jMiralysin,  is  of  a  mechanical  nature.     1  f  the  filood 
does  not  press  on  the  walls  of  the  vesseU,  thet*e  relaxed  and  i»araly/.ed  walls 
cannot  become  iille^l  and  dilated.*    It  is  etiU  lutdeelded  whelher  the  blood- 
praesurc  alone  can  dihite  the  vessels  while  they  retain  their  iioniial  tone,  t.  e., 
^  while  they  an-  not  i-elaxed.     As  far  iw  we  have,  until  now,  hctii  taught  hy 
H  cxjieriraent,  this  question  must  be  aiiNWcn-d  in  the  neguTivi-. 
H       In  eoncluiiion,  let  nio  renmrk  that  Bomctimes  the  hy^ioi-n'mia  Is  jwerihed  to 
H  increased  bloo<l-pr«wnre,  even  when  there  Is  no  |pr(M)f  of  tliis  increase.     So  in 
the  caro  of  collateral  liyi^raemia.     It  is  true  that  the  occlusion  or  ligature  of 
an  artery  eflccts  a  dilatation  of  tlie  bloodvessels  in  the  neighborhood;  but  it 
is  not  demoiwtrahle  that  the  increase<l  blo(td.[in,'Sf4iire  is  the  I'anw.'  of  the  dila- 
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'  to  the  dUb^  of  th«  flommon  people,  th«  phrom  "  Dor  Qeitar  rinnt  Ihm  auk  d«>m  Munde  Tor 
Kom"  (h«  foftitu  at  ttiv  motitli  witli  rage)  is  Vf>ry  (xiniinoiiljr  <>m])|ojrcil.  Tlir  ixum*  |ilu*iinuii*aii 
an  tbofrv  mentionwl  In  lln*  t«'Xl  «r«  prwi*'nt<-<l  in  »  ww^ro  Miiirkr-d  dvgret-  in  casn-a  tiT  m.iniaral 
d»liriiiai- 

■  ]  rcaiiod  ttia  rv«der  Uut  nil  aotlve  diLauilioa  of  tli«  vMtiubi  KMly  ocuiin  Sii  liy]H>riemia  nt  irrl> 

t*U0R. 
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tation.     It*  u-f  lit^ate  the  fenior.il  iirten'  of  a  dog,  the  blood -prewii re  riles  only 
t4?ini«)rarny.     'I'nit*  ri(*t'  i(*  ii  fon(*e<iueiu?eoftlje  irritation  applied  totheiteiTa 
of  the  artery;  the  irrltiitioii  prodm-f;*  a  rvtlex  act ;  the  fine  of  prcwurv  is  ti» 
result  *•('  ii'flex  y.*liin].     If,  Wfore  the  operution,  we  inject  i*timcierit  Iivdnite 
of  cbliinil  into  the  veins  of  the  uninml  to  desti*oy  the  ix'flex  exeilahility.  llic 
lifflitnre  of  tlie  feniural  no  longer  produoc^ii  a  rise  of  prei*ure.     Uut  the  ri;*  of 
hkKMi-i>rett*»ure  after  iitfature  of  an  anery  eontiniieB  so  short  a  time  that  it  b 
ini]Kwaihle  to  ivgunl  it  as  the  anise  of  the  eollatural  liyiwraemia.    ITie  im- 
]iieuf*e  dilatation  of  the  vetssels  must  acc'<)rdinyly  be  due  to  other  uiude»;  tiw 
iuuervution  of  thewe  vuhhoIk  nmwt  l>e  iiltereil  to  make  iheni  dilate  ti>  (iuoli  a 
ilegrci',ftiul  to  so  thieken  their  walls,  that  cajiilhirieH  Iteeoiiie  transfonmil  into 
snmll  arteries  and  veins.     A  similar,  though  not  so  marked,  an  instanw.  ia 
the  f-ftse  of  vauiHn  rejiitr.     If  the  hlocMl  from  the  arterj*  cannot  |>enetmte  Thv 
capillariei^,  on  account  of  an  obstruction  (f.  ff.,  an  embolus),  then  this  capillar^' 
region  can  become  filled  from  the  direction  of  the  veins,  im  wus  first  ehown 
by  ^'i^■llow,  mid  a  hymnennii  can  Ih;  iiiiKiucetl  whicli  is  very  tiinnlar  to  the 
hyjienemia  of  sta^imtion.     Now  it  is  conceivable  that  we  have  to  iKiit  hm 
with   iiiechanicai  priiicipk-s  merely.     If  no  bhKNl  enters  from  the  arti-rieft, 
then  the  iiressmv  in  liic  cuijiliarit'S,  it  is  sujiposed,  ecpuils  zcn>,  and  the  Ii«*t 
pressure  ui  the  ncijrhboring  veins  is  sufficient  to  tbrce  the  blttod  Irnck  into  the 
CHpillariuH.     Hut,  alter  all  tliat  we  know  of  the  dilatation  of  vessehi,  it  is  not 
pnibahlc  that  the  ftvhle  pivssmv  which  is  pix^sciit  m  the  small  voiiw  ie  sufii- 
cient  til  dilate  the  i-npillaries.     If  this  wore  possible,  the  capillarii^  t»onhl  nol 
at  all  ivtain  their  iionnal  diamoTer  under  the  variable  influence  of  the  artfr 
rial    pn's,-*ure   to  which    tliev  an.?  onlinarilv  cx]n>sc^il;  they  would   have  lo 
undergo  au  iniuiense  diljitatiou  under  tionnal  ciiTunistances.     An  eX|>eriiiH,'tit 
j)erfornntl  on  the  M|itecn,  by  TVjchefniit:iirn.','  is  ivporled  to  huvo  shown  tlint 
the  Vfiions  reflux  (cong<eBtion)  is  ahsi'nt  wlu-ii  ail   nor\'Ci8  aiv  pushtnl  a»it\ii 
before  tying  The  splenic  art-eiy;  that  is,  when  only  the  artery,  and  not  aho 
the  aecom|>anying  nerves  are  tied.     In  concluding  this  section,  it  may  not  bt- 
out  of  pUu't!  to  mention  that  simple  liypenemia  of  stagnation  dejiendis  stilely 
on  niecnutiicid  causes.     Xcvrrllieiej^j^,  we  do  not  know  but  tlmt  the  va»avnioti>r 
innervation  is  also  i;.'lmttgi.Hl,  anil  that  tlio  dilatation  of  the  vettttels  is  pnxhieed 
In  (his  way. 


Consequences  of  HvpervEmia;  CGdeha  and  Hemorruaok. 

In  order  lo  nppn-ciato  the  ronsctiui'iu-cs  of  hyiiepteniia.  wv  must  once  mrtre 
fOnstdcr  the  capiUary  widls.     Tin?  i-ontnu-tilc  evils  have  a  jK-cidiar  wmditloii 
of  aggregation.     They  are  nf)t  fluid,  but  nevertheless  their  jMirts  move  amntig 
each  other  as  though  tliey  were  fluid.     IS  we  watch  a  piiaiiL'nt  gruaal«  in  wi 
aina:>boi<l  cell,  ne  see  that  It  changes  its  ))Ogitioii  in  the  cell  almost  coitftanfly. 
If,  furfhcriuorc,  we  watch  with  a  high  power  the  somdled  i-oarsely-granulatM, 
white  hliM)il-<rorpusc]es  <if  the  frog,  we  soon  observe  that  the  eoarsc  graunkv 
are  not  statioimry;  they  alter  their  relative  iMisitions,  and  also  their  sluij*!"- 
If  wii  accurately  fix  npon  a  granule,  we  see,  in  addition,  that  it  does  not  pn^ 
ecnt  a  constant  njtpeanmce.     A  granule  nnu'  Ivectmie  a  fine  tliread;  thethnwl 
may  disapjK-jir  completely;  it  may  yierish  in  the  hyaline  baeis-sulwtarH*  o' 
the  cell,  in  which  tlie  <fnnin]es  are  tt|»pii.rently  inilx'dded.     In  other  ^li*" 
new  granules  appear.     This  phenonit'tion  nui  be  seen  reailily  with  a  ^o.  15 
lens  of  llaitnack.     On  the  other  hand,  a  still  more  powerful  lens'  (No.  Xn 

1  Arulilrea  dt>  Ph;Ein)iiKi«,  1874,  p.  OSS. 

'  (*Uim«d  to  oorrcspood  wltli  No.  24  KnTtnaofc. 
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Seibert  and  Kraft)  |>ei-Tuiu<  nie  to  recognize  a  continual  iimor  movement  in 
the  while  hkKKlHorputH'k'}*  of  nmii,  evt-n  if  tUvy  luv  oxtcnially  at  rust.  l:u- 
taediatvly  nftcr  the  8tK.H;imeu  of  bI<K>il  in  tukfii  fnini  the  tingiT.  Xha  white 
globules  look  like  little  lumtw*;  tlicir  extenml  toiitour  ihfos  not  chuiigt'.  But 
though  the  exturuul  i.-onlfiiirH  reiiiuin  uiK'lmnguil,  the  iww  k-iM  teacheti  nie 
iluit  there  w  a  coiitimial  dii^jtktc'oiuent  of  tiie  nuiiw  in  the  interior.  Oi\  a 
briglilor  l«ukground  we  see  an  irregular  dark  pii-ture,  with  contouw  whieh 
ttjvat  link's  olear,  at  times  ilkk-tined;  and  this*  pietuiv  ckaiigea  uuinternnit- 
edly.  Tlie  wliolc  makert  an  iin|irest>i(in  siniiUir  to  (liat  of  ihe  tniusfonnatiou 
of  light  and  «liade  hi  a  eloud.  I  rihall  call  this  motion  an  inUTHiif  Jimt'Oiy 
motion.  Only  ut  a  later  j)eri<Kl  (iferhape  Under  the  influence  of  stimuli  to 
which  the  hlood-eorpuflele  is  exjHtpseil  on  the  slide),  doi«  it  poninienec  its 
uua'lKiid  movement*',  doe«*  it  change  it»i  external  form  and  it;*  iKwition. 

Much  ni<tre  striking  are  iJie  inlenial  inovemL-nU  which  tlie  leiw  X  (Seibert 
ttud  Kruftj  .-(liows  ill  the  salivary  corpuscleti.  It  was  known  long  airo  that 
grunnltw  which  had  a  swinging  motion  exifttcd  in  thchjili\arv  corjiuwlei'.  A 
JIo,  8  teuHof  llartiuu-k  ininiiitwoue  to  w.*  thtvedij<tinct]y.  'Ihese  movcnjcnt8 
were  cAlletl  molecular— Wean se  thev  are  similar  to  thoHe  (dwerved  with  high 
TOwera  in  the  caw  of  tincly  divided  gninules'  sus]»ended  in  water.  The  ^.o, 
JC  lens  Iui8  taught  me,  however,  that  m  the  salivary  corimsckt*  there  aw  no 
granules  at  all.  The  salivary  corpUHck'  js  traveix'd  by  a  sharply  dctiued  net- 
work, which  ifl  iu  continuous,  imdulating  motion.  Single  tndKvtilH.'  of  This 
network  are  r*een,  aft  thougli  in  transverwt  section,  and  thun  Binmlate  eramdcv. 
If  we  watch  a  rtalivnry  cor{»iiHi:le  until  it  buntttt,  we  find  that,  the  moment  it 
bunitis  the  undulating  motion  of  the  net  eciUH!^.  Dut  all  the  salivary  cor- 
putM-Ies  do  not  bnn^t ;  iu  some,  the  iindnlatJon  gnidually  be<-nnieH  fei'bler 
without  their  rupturing,  and  ju»t  thewj  nmuient*!  of  ciiffcbk-nient  aiv  Kuiled 
\o  tiemoiiKtnitiiig,  with  the  grcatei^t  prf;ci((ion,  the  existence!  of  the  undulating 
net.     I  shall  call  this  motion  the  •uti.rntd  itndtdating  ntitttoti. 

£x|H:rinienff!  of  UeiklinghaUM/n  have  alivady  made  knowii  the  fact,  that 
by  the  addition  of  water  to  u  lymph  cori^mstle  we  I'un  produce  a  hody  resem- 
bling the«ilivary-<wrpu»H'le.  The  salivarv-iHirjjUHele,  on  the  other  hand, again 
beeonuw  an  anuchoid  boily,  by  the  luliiition  of  a  i«otution  of  ftalt  frfini  a  half 
to  one  i»er  cent,  in  strength.  Now  I  have  lately  diHcoverc<l  that,  by  the  a<ldi- 
tion  of  water*  to  the  white  bltKxl-corjiurtcles.  an  tnidulating  net  apjx-ars,  juttt 
like  tiie  one  pivjKint  in  ftalivary-«.'orpiii?<.lei* — a  net  wIior;  undulation  ceases 
witli  the  rupture  of  the  corpuHclen.  Accoixlingly,  the  externally  qnietH.'ent 
Bolivftry-eorpiwcle  difters  from  the  externalty  ijuieHcent  white  hlo<«l-eorpu»t'le 
only  in  the  eharacter  of  the  internal  motion.  One  kind  (the  flowjngi  can  be 
converted  into  the  other  (the  undulating).  If  the  white  hloo(l-it»rpnsele  hats 
been  converteil  into  a  body  similar  to  a  saUvarv-<':orpu(M'le,  by  nieani'  of  care- 
fully diluting  iti*  metliuni  with  water,  then  the  internal  flowing  <Iit»placementa 
of  tiie  niai*  ceai^e.  an<i  in  their  ^tend  we  have  the  undulating  movements.  Tlie 
undulating  net  forms  standing  wave**,  an  it  were.  Tlie  network  ii'mains 
miLstantly,  beanw  remain  beams,  meshes  ronm-in  meshw,  even  though  the 
wlude  Hwa^vs  to  and  fro.  If,  on  the  other  liand,  the  «ilivary-cnr|Hiwlc  InH-omes 
ui  anKelxnd  cell,  then  the  undulating  motion  ceases,  nntl  the  slow  internal 
flowing  iK'gins.  As  long  an  otdy  tlie  motion  of  thciR-  apparent  granules  was 
knowii,  the  (piestioa  was  discussed,  wliethcr  it  was  a  vital  motion.     On  the 

I  ground  of  his  electrical  experiment**,  Briieke*  ai*gued  in  tiivor  of  their  vital 
'  Vfmaf.ly  c«tt»l  m'llrtnjlf-H  by  llit<  nlrtfr  IriolnjEitttji. 
*  TUv  w«l«r  mam  U'  ft>l'lt«1  vvry  vtrvJaWy.     SCiU  t>ener  tlitn  wal«r  it  •  rwy  dilate  wlatiooof 
»&lt— VA^  atxiiit  1^  pvr  M-iil. 
•  WifOor  SlUunptWr.,  lfMJ2. 
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imttiiv,  and  now  tlicrtj  f*ii  uo  longer  Ite  any  doubt  iY*garding  the  correi-lnw 
ot'  tliw  vii'W. 

\\\'  Hltviiily  (U-^liu-e  from  tlicst  obwr  vat  ions,  that  the  contmcrtUe  bwHce  cim 
nlliT  tiii'ii-  |iliyt<U'ul  ciinditidii  wry  (luickly.     It'  now  wv  ulno  renieinl»or  tlal 
t-oiilrufulv  iflln  iillt-r  t)it'irt-tiiisiKtfiKij  with  iiu-nai-ting  ugo  ;  if  HmiUy,  I  petwal 
Diuv  niDiv  (nwCTving  tlu*  ijrotjf  until  lut*?!*),  tli«  mom  rt'siiKtunr  tx'li«  of  nliler 
anhiiulN  n>tiini  to  llit-ir  yimthful  cK>nUition  in  the  intlanniuitory  jipncw*.  it 
Ikhmuu'i*  i't>ni|tix'hpnwtl>lt'  with  wliat  variable  structure**  we  have  to  ih«l  hi-m 
In  Iho  riif^*  of  thf  iwiluteil  evil,  in  tlic  pu»-  Ijiuiih-  8aUvarj'-*.-(ir|mi^-Ie,  th*-  r»\w] 
t»'ni|ioniry  ihiingi-  ik  jn-diliu-etl  l»y  influence*  in  the  surrounding  inciliuiu.     In 
iIk-  (vJUof  glaiulh,  hiniiljir  c-laauget*  art-  t-xi-itwl  by  nervous  influenee.     A?*  wnn 
u«  (liu  »i'U  in  the  gland  begins  to  eulargu  und^T  the  intluuiu-c  of  eitlit-r  dim-t 
or  iwn-ouj*  xtiniuh,  it«  iutenial  niasi*  iH-gins  an  active  flowing  motion.    Ao 
(•(»rding!y,  if  we  «iy  that  the  copillariw  are  ix>utractile,  we  must  not  conclude 
lhul  llii'y  idwiiyi*  retain  tlie  >*ame  piiysica!  properties.     V^^v  have  rather  oauw 
for  »tup|Misihg  that  under  the  nervous  influence  not  only  thv  thickritw!*  of  the 
wall  aittl  ihe  huneu  of  the  tube,  but  also  the  phynii-iii  stnieturt^  of  the  wall, 
IhHHMm-f  eliaiigt'»l.     Tlie  (itriinxl  niu^-xilar  tibres,  iniut?over,  give  u*  evident 
prwf  of  Ibis,     hi  a  i-oudition  ot'  contraction  the  mu*c!e  i^  hard;  in  a  eondi- 
tiou  of  ndnxation  it  is  soft  and  doughy. 

Xow,  inasmuch  us  hy[H'm'inia  is  actvnipiBnied  in  many  if  not  in  nil  instances 
by  H  change  of  innervation,  it  i.s  clear  tlmt  from  this  etondiioint,  alrwdy, an 
niterution  itf  the  wall  of  the  vort^id  can  arit^-  in  Us  train.  But  altoraticni |Arf 
the  \\n\]»  of  MVMdc  are  of  iitHueni'e  on  the  mutual  relation  of  bhx>d  U^^ 
tiMiue.  'riic  nipiMaric**  an*  the  main  <'l»annel  for  the  nutritive  current,  and  ' 
the  dimeu^ionf  of  tliin  cuin-nt  certainly  dejx'nd,  rtrteri.f  ptintfitv^  on  the  physieal 
pro|terti«*  of  tlu-  vaM-uUir  wall.  Hut  ajiarl  from  tlie  innentition,  we  must 
iintAider  the  influem-v  of  the  cuarwr  UKvhani^vl  elfwti«  on  the  wall  of  Ihe 
vi'iwd.  Puring  dilunition.  the  wall?*  of  the  oapilUrie^  mnst  l»oeome  thinner 
hihI  Ivilvr  adapUil  to  filtering  than  nonixally.  Coincidently  with  the  dilsta- 
ti**n  ot'  the  aipillarit.^  the  bUHHl-prt-s^urv  al«>  doubtle*  rise*-  in  them.'  and  it 
ii4  wllVviiU-nl  that  tiltration  is  prvmottil  by  the  iuci\-aeed  pivwniv.  Ah  long 
us  the  vt^AM>l»  an*  imrmah  lhet«*.'  nitvlianiml  inflnenivs  an>  jieriia]«  of  niinnr 
imiK^rtaiKVi.  But  in  tlie  case  of  prolonged  hyperwmifts,  tbe«e  pndonged. 
ibouglt  idi^ht,  indueiK-ect  alM>  graauallT  produce  changw  in  the  vaiteuUr 
wallk. 

FiiudU  ,  in  byjH'nrMiia,  we  must  oHisider  the  influence  which  the  i-hangcd 
votuixv^iti'ti  of  the  blixNl  exertf>  on  the  vaA-alar  nail;  namely,  the  pn»iH>unecd 
%>tn>u>>  clianH-^er  of  the  bkvMl  in  hyih-rtpmui  of  atuiialicHi  iu>il  in  I'cnoufl 
irt<4ux«  «ud,  again,  the  ahnonuallr  arterial  diuacter  m  the  i-apillarr  blood  in 
acfixT  ^V]«>nMuia.  In  thi«  n<t;ite<ct  it  i#  vortfav  ot  nwDtion  that  hrpenpiniifi 
i^f  .■^aigitati^vi  are  newr  or  txt^-  »»h)«>Bi  folkmvd  hy  iuAuumation  <at  lew<c 
DO*  dinvlU  V  Ihii  by  m<drmm,  AnnarrA*^  •ml  (in  ih*  etmt  of  rintnwterilj«d 
•lans  «c|icrt»lt.v>  m^imfim,  TVre  »  do  better  BMuia  ot  demonstrating; 
a^CMtkn  than  by  |WoAanBfr  etaeia  in  a  eaatH  raartilar  di^trid.  If  after  a 
ftht'ttt  tiuwUitflaME'dlsapimrs,  the  wall  of  tb»  vwael  knks  as  if  ^tiwn  with 
Mixxl^xNTi^ttevlK.  sauix  co  tbv  point  i,^  pwWBg  thnvb.  Above  and  below, 
h^  the  r^t  ami  to  ihm  Ml,  tl»er  an  nwymed.  aM  vr  van  vK>ilr  ohivrrp 
•tt  dMMs  «f  iMr  BMMiMi.  T1u»'nfriui>i4MKv  ako  M  ne  to  tlie  dianmn- 
<(f  inHiiiliiiw  w  ttl&w  Ftarat  tktf  ttttv  I  covered  thft taih  of  cmmrtaed  tid- 
IwIm  vitk  ikni  mv»riiyjeUas;  am)  tlie  launaMi.  ot  the  tomna^^bm  '» 
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luAicicnt  in  the  cawe  of  tiidpiilw  to  caiuo  siaeU  and  migration.     In  the  fully- 

dcvcloiK'il  fro^  this  U  not  iiroilupcd  ao  quickly.     In  the  int-seritory  of  that 

aniuuil,  we  mast  ooiitiiiuo  thu  .'*I«sia  severul  (as  much  ns  twi'iity-foui')  hours. 

Bin  onl«r  to  Ixi  sure  oC  ohlHiniiiL'  a  view  ol'  ihu  migration  uf  coriiiisclci*. 

H     Active  hyponpniia  can  leaa  to  tinK'nia  under  H|iecial  circuinstuncts,  yet 

Hwcll-markcd  cBtlema  does  not  belong  to  tho  rvffiilar  foiisetiuciices  of  a<.^live 

hy|»t"r.einia.     More  ti-equeiitly  luetainopjihoriea  ol  tiwuii  arise  which  must  be 

ri'^arded  an  c-ijmmtiicing  iuniiiimuitiiin.      True,  we  are  tauijlit  tluit  simple 

hy|.KTiemia  dix«  not  Icail  to  inflaniinutioii ;  that  the  aii|JCamnce  of  intiam- 

ruiition  prt'siipi^ijM.t*  tho  existence  of  aiuftlier  cniise  hesidew  thai  of  hyiicneniia. 

Ill   fiwt,  wo  must  wimit  that  ttimporarj'  hji»erB>mlft8  do  not  pDHiiiee  any 

marked  alteratioiw  in  nonnal  ti^uea.     But  when  the  normal  condition  haft 

beeu  difiturJied — whtsn,  for  example,  an  organ  lia«  juat  pa*«od  througli  an 

inflammatory  ppoeoss — then   moderate  hypeneuiiaft,  such   aw  acciunmny  a 

iiuKlenito  exereiite  of  function,  wutKee  to  re-excite  the  iiirtaniiiiation.     Tliis  is 

{nii-tly  the  reason  why  phynicians  an-  inclinwl  to  keep  iit  ahsohife  ivst,  during 

a  *-(Uisiderab!e  |iori<Kl,  on;nnK  which  have  hoen  inHaineil.  since  a  hypei-a-inia 

Bb-companiei^  the  exercise  of  fuiu-tiou  iu  the  case  of  every  nr^an  (see  i»ige  1  S>), 

Bftnd  h^-porsemia  favors  rehi^jric.     Ou  the  other  liand,  it  seenw  that  tit^juent 

aud  prolonged  hyponemia^  am  very  well  cause  hypertrophies  and  chronic 

inflamniatory  tittsue-metumorphosca.     I  say  it  i^cems,  hoeaiise,  in  all  ease» 

when^  tis»ue-tdmnge«  arise  (even  if  tiiey  are  only  aimplc  h^'pcrtn^pliios),  cue 

can  my  it  was  no  simple  hyjierft-mia. 


CAftuiiVAL  SvuPTuus  or  Inflamxatioh. 

Since  the  time  of  C'elmif,  the  following  have  been  regarded  as  the  canlinal 
pymptoiiw  of  inflammation,  namely:  Heat,  retbie**,  paiu,  aud  swelling.  In 
nj'xieni  time*,  another  sign  lias  been  addwl — that  of  impaired  function.  I 
ln;lievc,  however,  that  we  would  do  well  to  discontimit!  this  iiKxIe  of  cliarao- 
tcrizing  the  proeeNs  and  adopt  another.  Inflammation  is  characterized  by 
two  featurvH:  (1)  by  an  iK'tive  hypernemia,  and  (2)  by  an  active  tifwue-meta- 
morpho(^id.    I  oall  theAe  changes*  ftrU're  because  the  tiBsues  take  part  in  them 

kn.*  living  con-^ituenta  of  the  ominism:  ua  living  niasw.'."*.     If  an  motive  hypei^ 
lemia  (K-cutm  alone,  we  can  evideiilly  nut  will  it  iJitlaniuiation.     If  the  active 
raetamnrphosU  of  the  ti-ssne  ariwtw  ulone,  without  a  truce  of  hyiwrfeniia,  we 
^again  do  md  s[ieak  of  infliimniation,  hut  of  a  new  formation. 
H     Active  hyiK'neniiii,  when  situated  in  the  skin  or  in  superticial  muoous 
^Tneiobraneft,  causes  rednftw  and  iin-rease  of  ttini{H'rature,  the  latter  having 
endently  ituggested  the  name  "inflammation."     Tho  older  jJiysicians  did 
not  ulearly  understand  that  the  incrwvse  of  tempemttire  cculd  be  proiluced 
by  un  aixx'lerated  ciri-ulation,  that  ik  to  nay,  Becoiuhtrily.     They  pictured  to 
ilheiiwelves  that  Hotnething  must  ho  burning  in  the  part  aflipeted.     Ffbria 
[(fn>n)  frrvro)  and    Injiaminatio   were  therefore    ailie<l    diseases    tor  them. 
llnflammjition,  it  n'aa  naid,  wan  local  fever.     In  the  case  of  fever  it  liat*  now 
biGU  ascertained  that  it  is  accompanied  by  an  increflwed  production  of  hc«t. 
But  for  inthuuioation  this  is  not  i>o«itively  determined.     It  is  ftossible,  and 
rt'ven   not   altogether    impnibablc,   that    tlie   active   ti«nue-nietamor|ibowiH  of 
|inflanimati(iii  in  uceonipanied  by  an  abnormal  local  production  of  heat;  V»nt 
\\t  ie  not  proved.     Act^mlingly,  all  that   (^n  he  considered   as  positively 
iblifflieil  is  that  Mr  fiemtion  of  tempa-aturc  of  inflanud  regions  of  .<ikin  is  due 
rt'/il  inm^UTf  to  Utr  hyperemia  ;  to  the  accelenttcd  blood-currntt. 

it  I  flaid  previously  (page  2)  in  regard  to  the  heating  of  tlio  tismi© 
ity  the  blood-turivut   had  rL-ferenec  only  to  the  externa!  skin  and  «U[>or- 
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ficiall^'  eiiituatMl  mucous  meinbreue^f  tliat  ig,  to  parlit  which  arc  iii  contact 
with  the  utmospbcre,  unci,  aeeordiiig  to  the  protection  which  th*.'ir  |M»iti™ 
oftcrs.  cool  off  more  or  less  ii'  they  are  not  heated  by  the  bliw»*l-<*iim'm. 
Wliethcr  u  more  deeiily  Kituuted  nr^ii — the  kidney,  for  example — <«ol»  off 
when  little  or  no  bltKRl  tlown  intf  it,  we  do  not  know:  fur  the  inicnkal 
organs  hiivc-  the  temiKi-i-ature  of  the-  bUtCKl.  unil  a  nia^  relatirely  asRHuil)  &» 
the  kidnev  eould  be  kept  warm  by  itti  surroundings  even  11'  uo  blood  flowul 
into  it.  "ifeucc  it  secius  expedient  to  omit  the  eyruptora  "heat"  altogether 
from  the  definition  of  mflanunation,  and  iu  plaee  of  both  heat  and  roinm 
to  put  «imply  "  artiiu:  fiy/tcrdviia,"  or  "■  fiuxion. ' 

The  synipfoiu  jnun  \&  id(?o  not  alw^aya  met  with.  Not  all  ar^un  art^  jwinful 
when  inftanied,  though  no  doubt  it  i^Idom  occurs  that  innamiuation^  niii 
tlieir  eonrfe  ijuinlet^ly.  lint  we  uuist  remember  that  in  the  neiffhboriiood  *tf 
lews  Bciwitivc  organs  (iwrenehynia  of  the  lungs,  for  uistauce^,  tnere  areastt 
rule  verj-  Hensitive  purts,  wliieh  c-ause  i«in  when  they  ore  in  the  sliglilest 
degree  iiiiplieat^tl.  Thus  the  pleiiru,  eovering  the  hingi>;  the  meningvfi.  tin? 
surface  of  the  bniin.  Of  itself,  therefore,  pain  ie  not  generally  a  tnttstworthy 
Bvniptom  of  inrtammation. 

The  same  nmy  ]>e  t^id  of  the  eymptom  :nr<Uing.  We  are  not  sure  whelhiit 
the  honc«,  for  example,  ueeetwiirilv  nhow  m\  externally  visible  ewelUng  in 
inflammation.  1  must  remark  right  here  tliat  intlummatory  swelling  ix  4li(>- 
tiiiguihilieti  by  itn  hanlneiw,  and  in  many  ca*«e»s  the  hanlnesK  not  th«  viMble 
ewelliiig,  IK  fhe  iiei-inive  eharactei-iKtic.  If  I  pce  a  redilenwl  district  in  the 
ekin;  if  I  pul[mte,  and  iind  it  hot  and  bartl ;  I  sav  it  \b  int1ame<l,  even  though 
no  swelluig  be  vitiible.  Antl  it  it?,  indeed,  |K)s*ihle,  that  tiie  swelling  at  tliae» 
nmy  become  utirecoguiiiable,  ae  for  example  when  tlie  iuflauuuation  is  seated 
in  a  nodular,  uneven  neoplai^ni.  Ilie  inflammator}'  .^welling  and  hardiiew  arc* 
a^  I  nhall  nhow,  defiendent  oti  tlie  activo  tirirtue-niotamorpliotnK  I  «ny,  there- 
fore, Uiat  the  tianue-metamorphosii'  is  a  generally  reliable  symptom,  and  put 
it  in  the  place  of  swelling. 

The  active  tit-j'iie-nietumorjihosii*  likewise  include*  the  svmptom  impalmi 
fuhi'tion,  tor  I  nhall  show  tlatt  the  tiiwues  wheu  undergoing  inflammaton" 
ehangee  have  their  function  im)^>aireiL  IJut  this  ehange  i?  a  gi'ailual  one.  A 
muscle  can  still  contract  at  the  et»mnienoement  of  inflammation,  when  the 
tissue- mctamorphottif  ha^  already  bi^U],  and  can  be  rcec^iized  uitder  the 
mieroitcope. 


Genkhai,  Remarks  concerking  thb  iNFLASiitATORT  CiiAsnEB  op  Tissm. 

The  inflammatory  changes  of  tissues  nmy  be  described  in  a  few  words.  As 
eoon  UH  an  inflammation  (Hx^urs,  the  tiMsueu  return  to  their  embryonic  state. 
In  the  embryo,  the  entire  organ  consists  of  amu-boid  cells.  The  inthimed 
tissue  of  older  iinlumU,  which  is  iionnally  comp«iseil  of  more  rigid  cells  and 
intermciliate  snliHtance,  is  ag:iin  cotiverteil  into  unin>lmid  cells,  or,  I  ehould 
prefer  to  say,  into  amnlmd  .^uhstntuf,  hi  view  of  my  mo«t  recent  rei^carches. 
The  subdivuled  amojboid  substamx^,  or  the  amceboia  cells  of  an  intlammatorv 
focus,  are  ealletl  pti.'*-^:or{uiticft!s.  It  is  attconlingly  the  tissue  itaelf  which  » 
transfonniMl  into  pus^orpuscles. 

Although  T  am  writinir  hei-e  in  the  interest  of  practical  branches,  T  cannoi=3 
desist  fnuii  advam^ing  the  rciisons  for  this  tbeory.     1  must  show  its  relatioi 
to  older  theories,  and  what  roasoiis  have  influenced  mo  in  discarding  theoldc 
theoricH  and  €«pet;ially  the  migration  theory.     But  this  explanation  is  on" 
possible  if  I  give  the  reader  a  sket4.-h  of  general  histol<>g>-.    If  we  desire 
become  ac(|iiaint(.^l  with  the  processes  whieh  oe*.'ur  in  any  upjiaratus  (Kinrid 
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tuu^)  wc  must  pojueRs  information  roijiirdmg  tht?  npparatnii*  itpdf.  This 
sketch  of  tft'iitn-al  liigtylogj-  will  likf  wik;  be  iu  pUiw  hens  inaHnmdi  as  it  will 
also  iiiclmu;  the  ilwtriiie  of  growth  and  niitriliuii  of  the  (iusucSj  im  well  us 
the  doctriitt!  of  regeneratiou  and  eiejvtrization. 
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Historical  Rbmakks  coxckrnino  the  Theory  of  Inflamhatiov. 

From  aVtoiit  1856  down  to  1867,  Virchow's  theory  of  inSanimiition,  the 
ao-callcd  supiiumtion-tlieory,  wjih  ulniost  universally  Hi-eeijU*d,  The  jius- 
corpuscles  were  said  to  Ik;  fonneil  fmm  the  eonncTtive-titwiie  (*1]b.  At  first 
the  nuelei  of  tUt^  i-elU,  and  then  the  cxjlls  tlieintielvtw,  were  HUpp(»ed  to  hu1>- 
divide.  and  by  mean.-*  of  the.-«;  subdiviHions  tlie  piL*K'orpiis(0('j<  were  believctl 
to  l«  produced.  In  the  year  1867,C<»linheim'  eonlrudicteil  this  theory.  Tlie 
put»-eorpiUH.-lt»,  he  nuid,  are  migmted  wliitc  hlood-eorpuwies.  This  atujurtiou 
was  partly  based  on  a  study  of  the  inflanieH:!  cornea,  stainwl  with  gold.  In 
Bjiitf^  of  the  faet  that,  the  inrtamed  ooniea  apjioftrwl  fillet)  with  piifwrcM'pUftrlet*, 
the  iToniea-ioq>Ui^rIe«  were-,  a«  he  aswrted,  entirely  uiialteretl.  The  M)Uive  of 
the  puiw^qiurfelcH  liad,  tiierefore,  to  be  cwmglit  elsewhere  tlian  in  the  etiniea- 
eorpu-sehy.  Tlie  branehed  eoniea-eorpuwIeH,  Cnhuheiui  said,  are  fixed  cells  ; 
they  elianjie  neither  their  locality  nor  their  form.  The  iniSHi>rpU8ele8,  on  tlie 
other  hand,  are  amaiUiid  ;  they  change  their  jtOKition  and  their  form.  It  was 
known,  long  liefore  this,  that  the  puti-corpuficles  were  similar  to  the  white 
bl(K)d-<irrpUM?les,  and  tliat  the  white  hlotHl-globule:*  were  unitBbtnd,  and  it  was 
theret'Hv  natund  u»  consider  them  identical.  In  addition,  Recklin^luuisen 
now  made  the  discovery  that  lumeltoid  eellfi  eonld  niigmie  into  the  liJeless 
coniea,  and  wander  about  in  its  ti(*ue. 

Now^,  rititnutatinl  by  n»v  discoveryof  the  diapedesia  of  red  blood-eorpUftcU«, 
CV>hnheim  and  llering  (independently  of  each  other)  came  to  the  conclusion 
that  white  blood-eori>uj-cles  could  also  mifjnito.  Cohiiheim  observed  the 
migration  in  the  mesentery  of  the  fro>r,  alter  exposurc  tu  the  air.  The  iutlu- 
cnee  of  the  air  could  lie  repirded  n»  an  irritation  capable  of  j>rt)duciii_tj  ititlam- 
ntation.  In  .tueh  easca  the  mesentery  stKin  became  eiivered  with  anaclwid 
poll*.  Aivonlinifly,  we  had  before  us  inflammatory  products,  pus-celU;  one 
wna  therefopc  apparently  justitied  in  saying,  "Here  is  tntlammation ;  and  the 
prodneta  of  inflaumiation,  the  pus-«^-orpu«cle8,  orii^inatc  from  the  blood." 
\Vlielher  the  olianges  in  the  expaude<l  mesentery  were  really  to  be  regarded 
Oj*  infliinmnttidii  and  suppuratinu,  or  not.  wart  indeed  not  known.  Firet  of  all, 
the  most  important  hip],  the  inflanunutory  hardness,  was  missing.  Moreover, 
noboily  hiul  )il>ften-wl  u  ilewirnction  of  the  tissue,  by  snpjjuration,  in  the  wprcad 
out  mesenterj-.  Finally,  only  a  migration  out  of  the  vessels  of  the  mcwntcry 
iva«  known.  \Sliether  in  the  case  of  keratitis  wajidering  cells  really  i^assecl 
into  the  cornea,  was  not  knowu.     But  the  boldness  with  which  C-V)!Hdieim 

Citively  affinued  tliiit  tlie  eloudinest*  and  suppumtion  always  began  on  the 
ders  of  the  eoniea,  oven  if  it  was  injure<l  m  the  centre,  gave  hia  thwjry  a 
nulirttantial  snp|>ort ;  for  such  an  ohserviition  woidd  s|)eak  dire<-t]y  in  favol'of 
tlie  fact  of  the  pus-corpuscles  penetrating  the  ci^niea  from  without  (trom  the 
jveriphery). 

Then  came  the  experiment  of  the  so-willed  "  feeding  of  the  cells."  If  we 
iritrr>dUee  finely  divided  eoloriug  matter  (einnalnir,  aniline)  into  the  cinula- 
lion  of  the  frog,  the  gmnulos  of  pigment  are  aliBorlnwl  by  the  white  blood- 
etirpiweloH  within  the  general  circulation.  If  we  nt>w  exaniine  u  drop  of 
blood,  we  shall  sec  amothoid  cells  containing  grmmles  of  pigment.     It  we 


»  Vircliow't  Arohiv,  B^l.  40. 
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excite  a  keratitis  after  the  injection  of  the  coloring  matter,  und  cut  out  the 
cornea  when  tlie  inflammatory  process  ia  at  it«  Eeisrht,  we  sliall  also  tee, 
in  oci-iutionul  iriHtiiiKX'?^,  t^imilur  unia4nnil  txKlteg  uliich  contain  pigimit 
trntiiules. 

Now  if  the  comea-<"orp«Bele9  do  not  b«ome  ctianged  in  inflammation,  bimI 
do  not  generate  pU!*-coi7>U8cles ;  if  the  pus-corpuscleti  always  penetrate  tlir 
coniea  from  the  border,  where  the  bloodvesaelfl  are  situated;  if  the  pai»-co^ 
puselos  are  similar  to  the  white  hlood-eorpuwles ;  if  the  white  blood-corpos- 
eles  really  nii^nite,  wlio  would  donhl  any  more  that  the  pntH.Tiniuwles  origi- 
nated from  lliu  lilotHl'f  However,  in  tlic  yiiir  18(i9,'  I  had  alrwulv  fnmid  out, 
in  conjinK'tion  with  W.  ¥".  Morris,  tliat  Colmheim  had  examined  the  eorwa 
im|tertectly;  that  the  conu^-4-orpuaele«  in  fact  did  chanse;  that  their  nuclei 
inereuM-'d;  that  they  became  amecbuid  in  the  couree  of  the  intlanmiatory  pnv 
cess.  True,  we  mud,  tliey  do  not  all  ihange  at  once;  they  do  not  chaiiK 
everywhere  in  the  entire  cornea,  but  only  where  a  centre  of  suppurution  is 
forming.  Unt  in  the  re*t  of  tlie  tonieii  we  «k>  the  old  comea-ooqiOHcleB  si 
the  *«itle  of  single  now  oella  which  hwk  like  puft-corpnwIeB.  Bat  inasmuch  u 
at  that  period  we  likewise  could  not  oliserve  movement**  in  tlie  branched 
i-»jniea-i'orpii(*cUw  (in  their  nonual  condition)^  and  inasmuch  a^  we  bad 
leiinieti  that  they  became  annelxnd  (like  while  blood-corpusclew)  during  in- 
ilunniuitioii,  we  tyii*!  That  the  newly-formed  corpuscles  had  jkikswI  into  this 
neigldMirhoofl,ati<I  had  Ijccome  visible  beside  the  unchangetl  branched  conwa- 
C4irpusi-1«<.  Xorris  atid  I  have  fui-themmre  fllujwn  that  the  suppuration  does 
not  always  begin  at  the  eilge  of  the  cornea,  as  Cohnheim  asserted,  but  that  it 
begins  whtTC  the  in'iftttioft  h<>.-<  vx'.rUtf  Us  iiitineticc. 

rlually,  we  have  shown  that  the  experiment  with  the  ^>iginent  is  uo  aivn- 
ment  in  favor  of  the  migration  theory.  After  the  injection  of  colonng 
matter  into  the  blood,  pigment-granule**  c-an  also  be  fbnnd  in  the  hranchiia 
(supiHwe*!  tixtHl'i  cells.  Therefore,  tlie  preiicnce  of  pigment-gramilet*  in  the 
ama-lioid  celts  of  the  cornea  cannot  be  regarded  aw  a  nign  of  their  originating 
from  tlic  blood.  Kvcn  a  sitiglc  coiisi<leration  teaches  us  how  decei>tive  Ihia 
nigu  is.  In  fonseijiienw  of  the  iiitlnnimntory  hv^x^ra-mia,  an  iticreacteti  nutri- 
tive current  Hows  into  the  focua  of  inflammation.  The  vascular  wall  ie.  as 
we  know,  permeable ;  red  and  white  blood-corpuscles  can  pass  thmugh  it; 
why  should  not  the  much  smaller  piffment-granules  likewise  be  carried 
througb  the  wall  of  the  vessel  and  into  tlie  cornea,  by  the  nutritive  current? 
Om-e  arrive<l  ui  the  cornea,  tjicy  can  adhere  to  the  sotY  and  atirky  pi»-eo> 
puftclcrt,  and  mach  their  interior. 

Of  the  arguments  in  favor  of  the  raigmtion  tluH>rv  there  only  rifmoined  the 
fimdamental  tact,  that  the  blood-corpuscles  in  general  could  migrate.  But, 
as  already  reniarke*!,  nobody  has  proveil  that  they  migrate  in  the  couree  of  a 
keratiiis,  or  that  they  [lass  into  the  cnmea.  Properly  speaking,  the  state  of 
the  question  was  now  us  follows:  It  wiis  certain  tliat  the  pus-t-oiiMiscles  in  the 
coniea  were  produc^etl  fi-om  pnM'xisting  elements.  It  was  nnceitflin  whether, 
in  addition,  pUR-corjiiirtclcs  is-notratefl  it  fnim  without.  I  und  several  of  my 
]iupils  h  .)  likewise  ohser\-ed  the  genesis  of  pus-coqinsilefl  from  the  cells  in 
t^ther  tissues,  and  thus,  in  1869, 1  could  alread}-  say  that  I  knew  of  uo  tiaene 
in  which  the  intiiimmation  and  suppuration  were  to  be  referred  solely  to 
ndgration. 

Rut  at  that  time  I  laid  the  greatest  weight  upon  tlie  alterations  of  the 
cjipillarics.     In  the  case  of  all  other  tissuos,  one  might  object  (and  the  objertion 

'  HCu<lton  Hiudsui  Iniit.  f.  oxp.  I'ath.     Wicn,  l>ill!9. 
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been  raW^l)  th&t  I  waa  deoeived,  that  I  did  not  nrepapc  Ijic  «i»eciniwie 
Ipni^ierly.  Thotte  parts  of  the  mflammatory  tcmus,  it  wa«  argnwl,  wliich 
exhibited  uo  noniml  rt>niea-corpusc)ea  at  all,  I  luid  8taine<l  imi«*'rtec'tly. 
Wliere  1  supposed  tbut  I  liad  stcn  forpusc-les  which  had  bt'ou  ehaiiKed  by  Ihe 
inflammation,  it  wwa  suid  tliat  I  bad  Imji'ii  dealing  with  lil'elew*,  and  tbtTi'lore 
changed,  i-onnja-oorpusfles.  Where  1  asserted  that  I  liad  sewn  mnlti-nui*lcatod 
amcr&'id  i-orpuiwlt-s,  pnidnced  from  the  conieA-t'orpuscles,  it  waf  argned  timt 
1  had  been  deceive*!  by  white  blotKl-corpusoles  wnieh  had  coalesee*!.  If  1 
j*|Htke  of  an  incrvaae  of  nuclei,  they  were  explained  aa  the  lifelesK,  bmkeu- 
down  nuclei  of  the  ohl  cells.  The  thickening  of  the  capillaries,  however; 
the  Rcudinu:  out  of  new  procetMtes;  the  nimierouti  nuclei  winch  wcix^  waittered 
m  about  in  their  walls;  these  weiv  att  reliable  indioations  that  iiiHamiuatiun  \va« 
vaccompanie*)  by  an  active  tissue-metaniorphosii*.     New  blixxlvcshelrt  utid  otf- 

ahootji  of  the  t^nie  cannot  ini^nile. 

I  But,  ill  the  mean  time,  the  migration  theorj-  liad  been  too  favond)ly  iv- 

■  ceived  to  iK-nuit  of  influencing  itn  believen*  with  argunienttf.     And  this  CRWt 

,      favor  was  due,  in  itfirt,  to  itw  simplicity.     It  wat  convenient  for  the  clinical 

t«ieher  and  ]wtbofogic«l  anatomist  to  lie  able  to  enunciate  the  foundation  of 

all  ittithological  hiptnlogy  in  a  ttingle  sentence.     Thev  might  i*ay  to  them- 

nelves  tliat  hisToloffv  was  really  {*niH.'rfluuus  for  them.     If  they  only  knew  that 

•  the  white  hlooti-gkibnU'rt  migrated,  penetrated  the  iIbhucs,  and  appeared  there 
an  piirtH-orpUficle.-*,  they  thonglit  tliat  with  thettc  (ew  propiwitioiiH  tliey  had 
accuiired  all  tliat  was  of  real  mi|>ortnnce. 

On  the  other  hand,  the  diwirine  t>f  the  tit!tiue-mptamoq>lK»*iK,  an  I  Hhall  call 
my  theory,  was  at  that  time  (in  (he  yvnv  18t>0)  still  in  a  :»^rry  plight.  I  and 
my  pn[>iL*  bail  neen  only  ii  rudiinctiTary  portinu  of  the  met4imorphoi«i».  In 
principle,  we  bad  Hiurcely  profceihil  farther  than  VircbowV  *ioctrnie;  fur  wy 
did  not  advam-e  more  than  the  thct,  which  had  l>cen  denied  bv  Cohtiheim, 
that  nuclei  and  cellii  did  divide.  Dnl^'  an  regards  the  mode  of  dn"i»»inn  did  T 
bring  forward  a  new  explanation,  which  ccvrrespondetl  to  the  state  of  the  celU 
doctritie  of  that  time.  I  (showed,  namely,  that  the  cell-division  did  not  pn»- 
ecufl  as  taught  in  Vtrehow's  thiHtry.  For  this  theory  taught,  tluit  at  tii-sl  the 
nu<-1ens  divided  into  two  jwirtions;  that  the  nuclei  moveil  ajmrt;  that  the  cell 
tlicn  iMX'^nu*  bisi-nit-t*]m|H!d;  that  the  lu-uilrt  of  the  butruit  (■iintaiue<l  the  new 
nuclei,  and  then  tK'|»an»tc«l.  I  showed,  however,  that  the  cell;*  became  ^amc^ 
boid  before  diviiiion.  While  ttie  t-ells  of  the  completed  tissue,  in  consequence 
of  the  raetbodsof  examination  of  that  period,  apjieared  to  remain  in  the  tisctuo 
unaltcrfd;  in  the  commeuccnicnt  of  mflammatmn,  T  said,  they  again  begin 
their  independent  moveuK-nts.  I  said,  ofiain  f^oi,  since  in  the  embryo  this 
e-apability  of  motion  Ls  |»oflsessed  by  all  ci'lls.  Then^fore  I  likcwiHC  wnd.  that 
Mr  <y//.*  reiarri  Ut  their  anf/n/onv-  stnO:  I  showed,  fnrthennoi-e,  that  before 
division  the  cells  were  douliled  ii]i  into  a  small  mass,  remained  quiet  in  this 

»  condition  for  a  time,  and  tlieii  divided  by  cleavage.  Ah  soon  as  the  cleavage 
■was  over,  the  fnigments  crept  asunder.'  I  showed,  moreover,  that  there  was 
Btill  another  kinrl  of  division.  1  had  seen  cells  which  were  torn  into  two 
piece?  during  their  uninterrupted  movements. 

These  olwervations  indf-ed  taught  lis*  how  pus-corpusclw  were  fonned  out 
of  comiective-tissue  eor|iUscles,  but  thej'  opene<l  up  the  disagreeable  proufhcet 
tImt  we  might  be  compelled  to  examine  ever}'  tirfstic  scjiarately  in  order  to 
ascertain  if  and  how  the  fonuation  of  pus  proeeeilcil  in  cjich  various  tvjic. 
Hut,  moreover,  the  theory  of  metamorphosis  was  just  as  little  suited  to 
explaining  the  maen)s«'opical  fclinii-al)  phenomena  as  the  migration-theory. 
At  the  Ijcdside  wu  do  not  see  any  pus-corpuscles  with  the  naked  eye.     We 

*  8trick«r'i  Studlen,  »te. 
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K*  rwlncws  nnc!  il-cl  hnnliiew ;  \vf  loam  that  the  hard  tfjiot**  in  the  centR 
mA'UiU  {tvmAvc  or  mult,  aH  the  old  jiliyAieiaufl  t-alled  it).  Tht«e  pbepomna 
were  left  uiifxpkiificd  bv  thf  one  theorj*  ae  well  as  by  tht)  other. 

But  tilt*  conuitioii  of  aftuirs  luw  now  {^>lumge(l.     In  the  year  1874, 1  hegm 
to  ittiKiy  kt'nititU  m  imiiiinialiu,  and  here  ohtainwl  (vsiulttt  whiiJi  explained 
the  rjiiiical  plu'Muiiienu  wUi«tmtorilv.     Sturtinjc  from  this  jwhit^  I  cxaminol 
till  kiiidr<  III'  tltwiii*^  mid  tlu'  i-Lviiltx  alitaiiicil  wt-re  (if  8iich  a  nature  that  1  ilw 
««i  now  clothe  the  cltx-triiie  of  uittamniation  in  a  simple  form.    Meknrnrrphmt 
of  tiisue ;  return  to  the  ruiljfi/onic  condition  ;  division  into  ama-boid  rrOx  of  tht 
masMS  tvhich  have  htrome  movable;  haiee  the  destructionand  tlu  stipmtmtim; 
thia  in  briefly  the  outline  of  my  new  doctiine.     On  the  other  hand,  all  Ihc 
detftiln  of  my   tiirther  rewarehes  were  very  favoruble  for  my  tlit-on".    U 
A[>|M>ju\id  Ihul.  thif*  tlieiJry  wa**  in  harmony  with  the  resultA  of  rajearcnea  iu 
the  doiimin  of  eoinjMinitivp  histology  and  hiBtogenwii*.     It  a]ii>ean?d  that  in 
the  itathoto^fieal  dL'(*truetion  of  ti^'ue  by  suppuration,  not  onl}'  the  cullt*.  but 
ulwo  the  entiiv  tinauu,  petunitsi  to  tiie  emuryonie  condition.     The  niaehim' 
wius,  tt*i  it  weiv,  seiiaratvd  into  ita  pHrta  again.     In  repinl  to  the  jiathologii-al 
tifwui',  fht'ivfoiv,  I   was  nlmnt  lu  (ht-  iH>Hilioii  of  tiie  nie<'hflnic,  who  tak 
apart  Ihi?  nuu-hine  and  tinds  that  wliieh  ite  buildeiv  havi'  assortwl  to 
pixttenl.     It  upiH'aretl,  furthennori',  that   the   rt'tnrn   <if  the   tiwiie  to  tb* 
embryoiiif  Htate  at  the  !*ame  time  included  the  wnditioni*  rccjiiicit*)  for  a 
healing  of  the  tuwne.     In  every  pha«ie  of  the  inflammation  tlie  deftruftiou 
rtui  rtiw*',  and  a  iviceiienition  or  a  cicatrization  <.wi  l)c  started.     Aitd  thu 
now  forumtion  is  tlirouirhont  similar  to  the  omhryonie  now  formation.    In 
iMUHNiuencu  of  mu-h  obwrvatioiift,  my  conriction  of  the  correctnesd  of  niv 
tliw^ry  of  intlauunatioii  \\vt^  boon  so  much  strencthene<l  that  1  believe  that  I 
nmy  now  ventiuv  to  publish  it  toj;ether  with  alTita  deductioiu*.     But  I  must 
tiuully  ri-mark  that  tlie  opiMwition  to  thin  tlieorv  hat*  only  iK-en  lieartl  in 
nuMU^t  tont»  during  the  i»H«t  few  yean*.     The  migration-tfietiry  has  proved 
to  Ih'  fh)itli«)t.     It  iia.i  nuide  no  pn>grre>«  aiuec  1h>7.  and,  in  regard  to  the 
dtH'trine  of  inthiinnuuion,  it  cannot  make  any  progrei«;   for  it  deniee  the 
ft*.'tivc  pr^H'i'As**.     Hut  the  diK-trine  of  tiifsutNnK-tnniori'hoiKip  has  nuule 
stunt  ttilvauivs,  and  every  new  i*tep  which  I  have  taken  in  the  coun*  of 
htet  divtule  hag  ^itovlhI  to  Im  an  argument  against  the  niigration-thcory. 


SCPPURATIVB  KsE-^TITia. 

T  havp  ohtAine<1  a  Itettcr  insight  into  the  proeewvR  in  the  romen  by  ft 
meihtxl  which  lias  tumixl  out  to  lie  very  rich  in  resultiit.  At  tin*t.  1  apply 
Ui  uiftiunmatory  .''tinuilu^  lo  the  *xi\\tv  of  ihe  cornea  of  a  young  ^"M.  by 
MUtwixing  \^  ill)  cilUfitic  |n^ta>*w,  or  bv  the  intnxlnetittn  of  a  fon.'i^  body — 
tlw most  ouitaMe  Unng  a  thivAd  whuh  is  |«s8ed  tiirough  the  centre  of  the 
ctmM«  aikil  the  bulb  with  the  aid  of  a  neixtio,  and  is  then  tied  mto  a  knot  for 
tht"  8ake  of  fixing  it.  MTicu  the  inflammation  b«£  reached  a  tvrtain  height.. 
that  t»,  after  aK>ut  tAwuty-tVuir  luHini.'  I  narcotize  the  ■n^^^'y^  and  paint  the 
wmea  with  Umar  i-wustie  mitil  it  U\>om«  wn'  turliid  throogbout.  Xow 
t tic  animal  i*  kilKtl:  the  ivmea  is  inii  out  and' pws*r\*cd  in  water  alightly 
aciduUi«^i  with  a^vtic  acid.  On  the  folKiwing  dar  I  n^move  the  cornea  fttttix 
the  ai'idahited  water  atkd  split  it  into  huuellic.  llii^  proeeduie  is  very  easily 
atxwuidiilMil  in  Um  case  of  conHne  thus  InmtiAL    By  the  influence  of  tlie 
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u<-h!,  t])i'  ti.-»«Ho  l)eoomca  swolleu,  and  it«  imrtjt  aro  lootviiwl.  On  tlie  other 
IuukI,  t'r-oiu  tlic  action  of  the  silver  {jierhajw  coagulation),  it  htw  atijuiivil  a 
ct-rtain  hardnoM.  ConwKiuentljf  wc  can  easily  Kcjwirato  it  into  kinellw  which 
Btill  pos-sestj  a  certain  lianlue**.  TIic  first  dcavajfc  into  two  laiuellne,  and 
Uicn  of  cacb  of  these  into  two,  I  t-au  att-ompliwh  witli  the  nakwi  oyc.  llic 
further  t'leuvace  I  ]«?rlonu  witb  tlif  aid  uf  a  nnitrnilyiii^  gUisri ;  tht-  method 
e-annot  be-  wc-ll  dt^frilxHl,  but  can  eainily  l>e  found  out  for  himsvlf  hy  the 
pruoiisc'd  nianipalator. 

Even  in  the  Iunie]lii>  which  liave  hwn  stripped  oft'  with  the  naked  eye,  wo 
can  distinctly  rec(»cnize,  under  the  iiiagnifyuig  g\aa»  (with  transmitted  light), 
the  inflammatory  tfxnis  and  the  purulent  spot  reHifcttively.  On  these  foci  or 
tn>ut8  I  eoneentriite  my  main  attention  during  the  Kubneipietit  elenvage.  For 
little  is  to  be  gaineil  hy  a  fine  ilcavage  of  the  normal  or  slightly  aUered  s^pots 
in  the  neighiwrhood  of  the  iv<--us.  We  can  obtain  u  view  of  the  nonnal 
ap]>eanuicc  even  in  tliieker,  lew*  tranHparenl  lamellie.  But  in  the  iniluin- 
malorj-  fwus  we  do  not  get  elear  arid  convincing  jiii-tures  until  we  have  thin 
lamelltt*.  The  inflammarory  foci  are  lesft  tranBmoent  than  the  nonnal  8|M>t«; 
furthennore,  the  occnmulalion  of  cells  into  heay*  interferes  with  the  exaini- 
nntion.  All  of  thene  iui|>edimenlw  are  <l(»ne  away  with  if  the  lamella*  are 
very  thin.  The  pictuitw  here  iK-conie  .so  clwir  tluit  there  can  no  longer  be 
any  doubt  willi  rt-gard  to  the  nature  of  tlie  suppunitive  prixx-jis.  liefore 
deHcrihing  tliest;  pii-tiires,  however,  I  nuwt  eorre<-t  an  ermr  which  haa  crept 
in  att  a  ooni*tX[neni^  of  tJie  metho«l  of  staining  with  silver. 

If  we  stain  an  exriiit:<I  cornea  In  a  suiution  of  uitrule  of  Kilver,  iLe  bnuiclieJ  cuIIa  of 
the  curneu  a(i[>t?ur  tun  li^lit  vvUs  on  u  tbirk  hitckgmund.  For  the  bosis-siilxsiunce  of  the 
cornea  in  which  the  cella  lie  iinbeiJJeil  absurbs  the  silver  better  tlian  the  cells  do,  aiiil 
neconlin^Iy  ticcnmi-s  stained  a  Jeep  brown  when  exjiOKeHl  to  divylight,  while  the  cells 
TtiinHin  of  a  light  color.  In  fact,  the  cells  are,  as  a  rule,  aot  visible  at  all ;  we  only 
sett     li^t     branched     «[ioU 

■  (spaces)  on  a  diirk  ground.  ^R-  '•• 

(Fig.  6.)  liecklingliauseii, 
who  vrns  the  fin<t  one  to  em- 
ploy- this  iiilvi^r>it(aii)iug  me- 
thodically, beHeved  that  the 
cnmea  rontnined  real  spnces, 
ftnd  callecl  these  spaces  nutri* 
tive  canaU  (Baflkaniilchen). 
Fn  these  spaces  he  thoughl 
tliat  (he  cell«  were  situated, 
und  thai  lliu  Htnn-hoid  cell^ 
watidereil  through  litem.  At 
[tt  hiter  period,  Cohuheini 
^■tained  the  conieu  with  fhhi- 
[ride  of  gold,  and  then  a  dif- 
i'ejral  |iicture  was  pnvented. 
Ana^tunriMing  Bgtires  were 
oUo  to  be  peen  here ;  but 
tlieftp  fignrrs  proved  to  be 
HTiacleatril    cello    which    had 

BIk^ii  eittined  of  n  violet  color  by  the  solution  of  gold,  and,  in  fact,  more  deeply  .Mained 
~  ilijtn  the  tiiiiToiindiiiir  ba^is-i^ubHlann*.  Ai-curdingly,  the  hranchril  figures  wert?  here 
dark  on  a  light  background,  hut  in  the  cornea  treated  with  silver,  on  the  coulrart', 
light  on  u  dark  Imrkgntund.  r«iiiy  the  languagf  of  thi-  E>liologni|)hc'r«.  we  may  say 
tliat  ihe  hranched  cflU  ap|>ear  a»  positivrs  after  jitaining  wiiii  ptdd,  hul  an  nfgativc.-*, 
im  the  cDiilniry.  after  otaininu  with  silver. 

Tbii.  HgTfcment  of  llie  forms,  atlcr  staining  witli  flilvcr  aad  with  gold,  induced  nie  K> 


C>  C>  Corumt  rurlmacio*. 
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r€«trict   Hecklinfthausen's  hyjiotlnisis   couceniing  the   iixistence  of  nutritive  canik' 
Tliere  must  be  fi|Niccs  in  tliu  buFiis>Kub«tai)cu,  I  luud,  becntiw  the  cells  mu$(  Luv«  sfna 
to  lie  in  ;  but  Uie  8[iaces  are  filled  ii|> :  the  cclU  are  evnrywben:  in  inlitnale  contact 
with  tb«  baftiit-subotancc.     Ily  means  of  ttie  silver-ftlaiuiiig,  the  ceUs  ln'coine  tnmibV. 
and  the  light  Kpuc^u  then  st^am  (!iii|)ly  In  the  dark  basi^-substance.    Th<.>  silv«r.Maiuiiig 
n»  1   [lerform   it — Dtunely,  in  the  living  animal — likcwiee  color?  the   basie-subetucc 
darker  tlian  the  celU ;  but  the  eelli!,  loo,  are  stained,  and  ap]iear  like  nuch'ated.  gram- 
hilHd,  branciutd  bodies,  (;xaxuly  of  tlic  Hhape  |of  tbow  supposed  spaces  whidi  can  br 
Ai-i-n  aftfr  Ktjiining  with  silver  in  the  cuf,^  of  the  excised  cornea,  and  exactly  or  Uic 
shape  of  tbo.ie  violet  cellit  which  apjiear  in  apecimens  stained  with  gold.     Od  Ibv 
ground  of  ihest*  obaervations,  I  said  that  they  were  not  empty  s|»ec«»  (Hlled  only  witfa 
fluid),  tliroiigh  which  the  tiutritivi-  current  poiwed.     Thf«u  ei|ta(-es  are  tilled  u|>  vitli 
cells.     More-over,  an  nhservatiun  which  I  liad  made  al  an  earlier  period  (18Ci*,  id  con- 
junction with  Norris)  had,  in  fact,  laughl  that  in  the  inflamed  cornea  the  nulritiic  cut- 
rents  circulated  tliroiigb  th*.-  cellri.     I  have  already  montionpd  under  whai  condilinni 
we  have  seen  pigment-granules  in  ihr^  branched  cells.     Now,  in  the  cuKe  of  the  exeis«d 
cornea,  llie-tw  pvgineiit-^;ranu]e.s  while  iimler  examination,  (lasKcd  tbmugb  a  process  of 
one  cell  into  au  aniuilomu»iug  prtures-i  of  anotlmr.      But  tlie  pigment'graniUes  can  only 
be  carried  off  |Mi&aiTe]y  by  a  current  of  fluid  (nittritive  current).     Accordingly,  I  said, 
the  uutriltve  current  ptLsr^tis  through  the  twils,  and  only  iudirc^ctly  tlirough  tbc  spocn, 
inasmuch  as  thf-  (ti'IIh  lit?  in  tiifwi  .i[>aces. 

Thefle  celU  had  H]i)ii^arfd  ltranrti<^d  in  all  species  of  animals  which  I  bad  examined 
up  to  that  time-.  The  [»^)ceKse^  of  ih^^t  variouH  cells,  I  therefore  said,  anastoinow  ;  ceUs 
and  processes  form  a  unit- — a  network ;  the  junctions  of  the  network  pomem  niiclei, 
and  are  regarded  as  cells.  These  junetions,  1  added,  are  not  equally  developed  in  alt 
species  of  animals.  In  the  frog  luid  in  the  mhbit  they  are  very  marked.  Here  we  id 
reality  seo  cells  and  proce«7>es  as  described  by  authors.  In  certain  fi^li  which  I  liare 
examined,  1  found  only  a  network  of  linely  graftulatrd  siibulance,  whilst  larger  mag»e». 
which  might  be  n-garded  as  cells,  were  altogether  wanting.  In  tlic  cat  and  in  the  dcf 
the  fiiRts  are  not  the  Siimt'  as  in  the  frog.  Here  tliere  is  likewise  u  more  liomogeoeotts 
nelwork  prt!«enl.*  only  the  trabttruln.-  of  ihe  network  are  much  bmader  than  in  ftsbef- 
Accordingly  the  reticular  structure  is  what  ap|>ears  to  be  common  to  all  speciw  of 
animals.  Hut.  all  of  these  observations  were  made  on  lifeless,  siiiineil  cornea-  (with  the 
exception  of  the  cornea  of  the  frog).  Only  in  the  lifeless  comeE  of  the  fish,  the  cat, 
and  the  rabbit,  have  I  seen  this  network.  What  the  app(^-»riince«  are  in  the  liviog 
animal  will  be  treaUtd  of  on  a  Hubsequent  page.  Fur  the  prt-senl,  I  again  lay  slreat 
upon  the  fact  that  we  cannot  recogniw?  any  structure  in  the  normal  cornea  of  the  frogj 
freshly  pre^iared  in  aqueoux  humor,  ii  appeant  light -colored,  gta^xy,  and  bomugeneous. 
Only  in  the  case  of  the  diseased,  turbid,  and  freshly  prepared  coruca  of  the  frog  do  wc 
also  Bee  sucb  branched  cells  as  can  be  made  to  appear  by  staining  with  silver  or  gold. 

Let  UB  therefore  I'onnidcr  now  mily  those  ooniOir  in  wliieh  we  cnii  so*-  the 
network  and  hafliR-pijbataiiro  on  nccoimt  of  their  dittbi*ent  color  or  differ- 
ent Hhadinj;:.  The  mesheA  of  this  network  aiv  filled  with  bariis-tubstance. 
T}ii»  ])(i«i(*^nhstanee,  om  I  Imve  iilreadv  rcniarkt-d,  and  as  I  gball  again 
emphasize  here,  i»  ulso  living  nuitter  (dnring  the  life  of  the  animulV  For 
the  entire  cornea  is  a  living  oi^n,  the  baeie-aubBtanoe  bt-ing  of  a  ditJbrent 
character  from  that  of  the  cellK.  These  two  eonstituents  react  ditletvntljr 
during  life*  tn  fiolutions  of  silver  and  of  gold,  and  to  various  other  .'^luticMw. 
Therefore  we  Ijelieve  that  we  can  distinguish  them  hy  staining  with  tiilver  or 
with  gold.  The  ctOIri  uh  well  a8  the  biusiti-subBtauec,  I  say,  are  living  matter,  and 
at  timtw  tliey  vary  their  relative  poKitious  (ae  is  proved  by  the  titained  sficci- 

>  8m  my  VorlvsaTigon  flb«r  allg.  mid  exp.  Path.    WIen,  1878,  B.  280. 

'  Nevertlie.lMiB  thor«  arc  trftlx-cDliEof  vtLryLnt;  tliickiieM  pruix-nt.  But  pronoant^  expausicnu 
(points  of  Junction)  as  they  pxfst  in  thtt  mrnea  of  the  frog  arc  for  the  most  part  wauttog. 

•  In  thi-  lifi'lvM  eomwi,  tin*  wtaiiiing  with  Bilvi'.r  i.nd  gold  prove  to  be  rtry  lmp*rf*cl.  Th«r»- 
f<»re  iioIkhIj  has  y^t,  tti  my  knuwlpftj^o,  Mitronndcd  in  ulitaJnitip  toiuh  distinct  piettircs  of  the  ountea 
of  man,  as  of  the  rarnea  nt  aiiiuialo  wtiidi  cah  W  stainmt  while  fr>-«h  t>r  living. 
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,  znkfiid).  At  one  time  the  hatUH-ttutwitAiK-u  IweoniCH  eiilaivod,  while  tbe  cells  anil 
!,tlieir  prDoeaBcs  (i.  e.^  the  tralnfuljc  of  the  network)  become  diuilnirtheil;  at 
another  time  the  reverse  U  the  cu&n.  Border  qiiarreU,  as  it  were,  take  )>laee 
between  .the  network  of  cells  and  the  ba*iii-sub«tance.  One  and  the  mine 
Btrip  of  territory  is  at  one  pen<Hl  a  |w>i*tion  oX  the  bofl^'  of  a  eell,  or  of  a  pro- 
wsw ;  at  another  [jeriod,  a  part  of  the  l>a»!is-substanet'.  Here  and  tbeiv,  also, 
entire  (-'ellj'  i^riah,  aiid  are  eompletely  converted  intiT  luisis-flnlwtane-e.  As  I 
elmll  eot>n  anow,  it  only  requires  changes  of  sliort  duration  to  transform  tbe 
baniikflubstance  iato  a  cell,  aud,  vice  vcrsd^  a  cell  into  basis^ubstanoe.  These 
changed  correspond  ou  the  one  han<l  to  the  oomml  development  of  tisBUe,  and 
on  the  oilier  hand  to  pathological  procesee^. 

In  general,  we  may  say  that  the  larger  t-clls,  and  also  a  ereater  abiindanee 
of  eelfe,  are  oharacteri.stic  of  a  more  youthful  i;ondition  of  the  tisnite.  In  tlio 
embryo,  we  see  flcrartiely  anything  l>ut  celld,  se|«arated  by  imri-ow  tniecs  of 
int4.'nucdiatc  or  iHwia-eulistanec.  The  older  the  tig»uc  becomes,  the  broader 
are  the  trw^a  of  intenneiU&to  Bubstanoe,  and  the  more  slender  are  the  cells 
and  their  proeesseu.  Tlie  reverse  takcH  place  in  inrtammation.  The  more 
ailvaneod  is  the  pi-oeeee  of  inflammation,  the  larger  do  tlie  bodies  of  the  cells 
and  their  proeesj^es  lieoome,  and  the  smaller  are  the  islands  of  basis-substance 
which  fill  up  the  uicshcs  of  the  network. 

But  it  is  m>w  appropriate  to  dcacribe  more  accurately  tiiese  processes  as 
they  occur  in  inrtammatioti.  I  proceed,  accordingly,  to  the  eonsidcration  of 
thoeo  rnicniseopical  obttervations,  of  wltich  it  has  already  been  said  that  they 
are  in  harmony  with  the  clinical  phenomena — oljsorvations,  namely,  whien 
I  have  made  on  the  inflamtid  comcre  of  young  cattf,  examined  after  stainmg 
during  the  life  of  the  imimal. 

I  rihall  s^up^KKM-^  that  fhc  intlanmuition  has  been  excited  by  touching  the 
««ntre  of  the  cornea  with  cjiustii:  |x>taftMa.*  If  now  we  pluw  under  the  micro 
ecofre  a  lamelht  prepared  according  to  tbe  speciiied  metbr«l,  we  ea**ilv"  recognize 
the  cauterized  focua.  Here  no  pU8-cori>UBcle,  not  any  trace  of  an  inflammatory 
proce»;,  is  to  he  found.  The  eornea-corimseles  and  the  network  respectively 
are  still  to  be  recognized ;  they  jiresent  themselves  as  crumbled  massea. 
Nowhere  a  multiplication  of  nuclei;  nowhere  an  iiidicatiun  tlmt  there  was 
Mill  life  hi  them  at  the  time  they  were  stainetl  witli  silver,  that  is,  at  the 
height  of  the  inflammatory  priK^ss.  It  is  <lifferent  in  the  neigh  bo  rlnwd  of 
the  slough.  Hert  the  network  of  comea-corpuacK*  appears  greatly  swollen,' 
and  theliasis-«tib&tauee  in  liio  mcahes  of  the  network  diininislH'^l.  '  Here  and 
there  the  Ixwis-sulwtance  liaj*  entirely  disapfieare^l,  and  the  network  has  thereby 
become  ven'  much  ntKluhiteth  The  rektion  is  about  the  same  as  if  I  should 
jxiur  water  on  the  polished  surface  of  a  table,  and  then  spread  it  out  with  the 
tiitgcr  into  a  network  over  the  entire  surface.  The  Wams'of  the  watenr 
network  are  to  represent  the  network  of  cells,  the  <lrr  islands  of  the  tabfe 
tlie  Ijasid^uhstance.  If  now  I  pour  on  water  repeatedly,  the  lines  of  wat«r 
become  contiiiually  increased  in  size,  whilst  the  dry  islands  become  smaller, 
until  tinally  nearly  the  entire  fable  is  covered  with  great  mattsea  of  water, 
with  only  licro  and  there  a  dry  island  still  visible. 

If  wc  hxtk  at  the  lamella  with  a  magnifying  glass  while  it  floats  about  in 
water,  we  notii-c  tliat  in  all  those  plwcs  where  the  network  of  cells  is  swollen, 
the  lamella  is  swollen  too.  If  we  ex|Kii4c  such  a  lamella  to  diilused  djiylight 
tor  some  hours  (even  up  to  several  days),  we  shall  soon  ree<)gnize  with  a  power 

'  BmI  w  follows  :  Melt  caustln  potassa  In  a  silver  croniblo,  and  allow  it  lo  b«  sncked  M\i  by 
esplllaiT  attraetloD  latAT<>ry  fin*-  gla»-i  tnV-s.  K&cli  of  l>inHe  tul^ra  may  l>«  employed  lo  cautvrlio 
rwpMt«dIy,  by  breaking  off  lliu  iis>h1-u|i  |wlut. 

■  Alwaya  in  patelii^  oiily ;  1  li«r«  dvvit  wen  tlim  change  In  the  votir*  circomfereuw  ot  tlie 
•icbar. 
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of  200  or  300  diameters  u  new  picture  in  the  swollen  netii'ork  of  wlk  Wi 
flpOt  namely,  that  tlie  network  of  cells  in  the  thit-keiivd  ivfciun  h>  dinJwl  into 
Humll  lit'Idi*  hy  brown  line**.  In  eiu-h  of  these  siiafw.inonxiver,  we  find  rilW 
one  or  !H.'verul  sinull  nuclei.  Soinetiniew  these  nticlei  are  clonrly  il«tii,Hl 
without  M[HN  ial  pre|iimitinn.  Hut  if  thift  i:*  not  the  caw,  we  can  always  ^!  ,, 
them  very  nicely  liy  aa^iiin  iftninintr  ^hc  lamella  with  hieinatoxylon.  Tbt 
nucleated  spaccH  mv  cc-ll»»,  tlie  hrown  line.-*  are  tlie  oellMintlines. 

Let  »B  renipilijiute:  The  lamella  is  hereaud  there  tliiekeuwl.  Thenetwori: 
of  eellrt  in  Hwollen.  Tin;  ha*^i**nilistanc('  is  redncotl  in  extent.  The  i*ll  iirf- 
work  law  liecnine  illHen-ntiated  tiiTo  smallor  nucleatwl  portions.  Only  one 
itatru  «te)i  i«  nei'ivMnry  to  c(>m])li'te  the  mx-nrrenceof  «np]iuratioii.  Wbeiitver 
(he  iMixiK-wiihHtiince  linn  entiix-ly  di!Qi|ii»eare<l,  tlie  nndealeil  portioiii*  need  oalr 
to  full  ajnut,  ami  the  ah.-*iTsn  is  couii'lete. 

The  Hwelliii^  and  thickening  of  the  titwue  is  s^upely  only  the  exjireasion  ol 
the  Rwclling  of  tlie  i-ell-network,  Ii)r  the  entire  niniw  consists  only  of  lia^i*- 
HuhetHneo  and  wll-network.     Hut  the  hu«i(M(ubstan<*e  di«api>ettr8;  tLen'loru 
the  awellinj;  of  the  L-cll-network  only  cun  Ik?  proportionate  to  the  Hwellinjrof 
the  tissue.     The  fwellin^  of  the   i.-ell-network   must  nw-onliii^ly  t^uHe  tlitf 
lliiekentn^  and  induration  of  the  tiwue.     I  purjweely  nuike  use  of  the  terni 
hxiunitiou  to  indinite   intlaniniatory  HwelUnj;.   and    to  distin^n.-ih  it  trom 
onlematous  swelling,  which  likewise  oecnra  in  intlammatioiis.     Intlamnuitcry 
BWidline  (the  indumtion)  correspomls  with  what  pliyetieiaiiB  call  iutiltration; 
with  wimt  pR'wentH  itself  in  cutaneous  absecAses.  for  iustanw,  as  iiifinuiiiiulniy 
hanlne«s;  »n  nudulos,     I  remark  at  once  that  tlie  infiltration  mny  not  neees- 
rtarily  be  an  inflammntory  one.     Lupun,  fur  example,  fonns  analogoui*  infiltra- 
lioTK*,  n^anifi-sted  an  nodulei*,  and  the  nothde  in  the  one  case  as  in  the  other  is 
a  ]ire^mm1ory  Hlajfe  to  the  dt\'»tni(iion  of  the  tif^ue.      In  fact,  Jari(>eb  luia 
shown'  that  the  niicrtKR-opiad  appearances  of  the  lupus  nodule  ctirn.-sjiond 
exactly  with  what  I  have  olwenwl  in  suppurative  keratitis     The  infiltration 
uwtMilinjflv  consists  of  a  swelling  of  tlie  network  of  cells.     The  groater  tim 
l>eciuiu<s,  tlui  nioi-e  rigid  is  the  tissue. 

Swelling  is  it  phenomenon  of  gi-o'wth.  The  growth  of  cells  is  of  c<»nr«! 
only  |>ossiblc  by  means  of  the  al»sorhtiou  of  new  umtter,  and  this  matter  is 
niosi  pitiUdily  siipplUil  by  (be  bloiKi,  and  we  niay  well  ndl  it  an  ejittlaiioH, 
in  the  sense  of  the  older  |>iitliologists.  Tn  this  «i*nse  it  is  admissible  to  say 
thiit  the  swelling  arisiw  from  an  exudation.  But  for  a  comprehension  of  the 
piXHiws  it  is  not  inditterent  whether  the  fluid  (the  exudation)  trickles  into  the 
tissue,  or  whether  it  is  absorl»ed  there  by  the  gniwth  of  a  branched  livit^ 
Univ.  The  tinid  which  trickles  into  the  mcshe*  of  tissues  (as.  tV>r  t-xnuiple, 
into  tlie  meshes  of  the  subcutaneons  ti.-4iiue  in  the  neightK)rlKKid  uf  luj  alKscefs), 
iran  also  jmnluce  a  swelling:  but  this  is  a  sol't.  doughy  swelling.  (_hi  the  other 
lumd.  the  cell-network  winch  luis  Iteconie  rigid  by  growth,  is  hard  and  forms 
ft  luxlule.  0-Menui  «in  ln'  made  to  Uisapjicar  by  pressing,  hat  the  iniiltnition 
dot**  not  give  way  in  this  nuinner.  As  a  rule,  too,  tt>deraa  disap]>ear8  as  soon 
as  the  height  of  the  iinH-t-ss  is  nvcr;  the  |>ortion  of  the  nodule,  however,  which 
diH*  iH»t  bts.vnie  dismtegniti^l  (its  a  nde  the  j^eriphend  jiortion),  refpiin**  for 
its  c\miplcte  ivtrt»gression  many  daw,  rt*nictmui'  many  wet'ks.  Finally,  the 
^l•^lclnHIoussJ^llJ»no^cr(di^^H■tlyl  suppurate;  a  jiortion  of  the  n<^lnleou  the  other 
hand  is,  as  a  rttle,d<i4inutl  l«idi*truction.  tnasninch  us  the  liasis-sulieitanivdis- 
ap|^'«rs:  t\irthennore.  inasmuch  as  the  pnnophi^niic  nuuvrnt  which  ariite  fn)ni 
the  swollen  network  of  ivlls  sulxlivide;  and  lasilv.  inasmuch  jis  the*  products  of 
divisitMi  full  aiwrt,  the  nmlule  (or  the  infiltratiou)  is  roeohx-d,  and  the  pus- 
CoriuiM-Uw  arv  the  prvnlucl  of  ivsolution. 
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By  the  purulent  dwtniction  tif  tuwue,  moreover,  not  only  puti-corpuRcles 
are  ii*oIated,  but  aUo  siimll  frntiuiK'i*,  siuull  sliretle  t'rum  the  cell-nctworfc,  and, 
in  acldition.  larjfiT  ]iicces  ot  tissue  ilubris — tiswuf  iU'ItriH  hi  whii-h  the  -suppu- 
intion  had  nut  yai  i'ully  ripcnM  whi-ii  it«  mtintirtion  with  Murivnimruip  parte 
^■9  sevurtil.  Snpiuimtion  is  therefore  a  pro(H«fl  by  whit-h  pns  is  Ibmietl.  I 
8»y  n(«r,  not  icnnarring  ceUa.  l*un,  it  is  true,  t-untuins  wandering  cells,  but 
wundorinfrcuIlH  alone  are  not  yet  pus.  Ftis  is  eoiuintsed  ot"  tIuid,ot"  wandering 
wlls,  of  jrmnuliw,  and  of  tissue  debris.  Where  pus  is  formetl  ui  the  midst  ot' 
rhe  titwue,  the  tit^sue  nuist  be  disiiitegmted.  For  piis  talces  up  sjMiee;  it  tills 
up  the  L"»vily  (tf  an  alweesw;  and  in  pUu'O  of  the  t-avity  ami  [iub  n-^iKietively, 
there  must  tbnnerly  hnvo  iM-en  a  tissue.  The  supjiunition,  the  dif^integration 
of  the  tiiwue,  is  ]ii*e]iitred  tiir  M'  the  inflammatory  infill  ration.  Tlie  culls  and 
tlioir  proceiww  must  swell.  Tlie  basis-Mubstanee  must  disappear  before  disin- 
t4^fration  takes  plao«.  lieuee  the  intlummatory  infiltration  is  preparatory  to 
the  iliiiintegmtiiin  of  the  ti«t*ue.  Wheifver  the  physician  finds  an  inflainnia- 
lory  mliltnitinn,  an  induration,  ho  must  regard  disiutegmtiun,  suppunifion, 
HH  thn-sitt'iied,  I  say  threateneil,  sinee  the  disintegration  is  not  inevitable. 
In  tiact,  the  entire  infiltration  M'ldoni  suppurates,  but  generally  a  eentnd  j>or- 
tion  linly.  The  peripheral  zoneti  are  for  tue  most  part  pre«ser\'efi,  and  gradually 
return  to  their  normal  condition.  For  even  if  the  net-work  of  (-ells  is  swollen, 
and  the  bai<is-f(iilMt]n)i'e  nMluewl ;  as  long  as  no  diBintegration  baa  taken  place, 
a  restnmtifui  to  the  lurmer  f»tate  ift  potwiole. 

With  this  explanation  we  have  set  forth  the  principles  of  the  theory  of 
Aiippnmtion.  Bur  it  m^ins  to  me  advisable  todi^euss  the  subjeet  still  further. 
In  tiiU  further  diseiispi'on.  ixnnts  of  view  %vill  pR-nent  themselves  whieh  will 
l>e  of  interest  fo  the  elinieul  teacher,  while  u  clearer  insight  Into  the  life  of 
the  oi^ns  may  tliereby  be  obtained  by  the  caniesi  pliysieiun. 

Thk  Pathb  for  Xl'tritios  anu  the  Spaces  fob  the  Collection  of  CEdbma. 

At  firet  I  shall  speak  once  more  of  the  paths  fur  nntritiDii  in  the  tissue. 
AoeonUng  to  Virehuws  doctrine,  the  cells  anastomosed  with  rini^  ancther  and 
tiin^ugli  thei^e  anfistomosing  cells  the  nutritive  fluid  waa  supjHwwi  to  flow. 
But  at  that  time  c-ella  were  considered  to  be  hullow  spaces  timni  with  fluid, 
lu  they  are  to  be  seen  in  dried  hone.  These  hollow  spacctf  wen.^  bmnched  and 
commnnicattHl  with  one  another,  and  it  was  ai-conlinglv  Ix'lievetl  that  these 
cells  ttimniuni'-atc<I,  and  that  they  were  the  jiatljs  for  the  nutritive  curR-nl. 
\\nieii,al  a  later  iwriod,  Re<'kliiie;hansen  liad  rcnogiiized  light  branchcii  s|wieeft 
in  the  eomea  (and  in  other  sinular  tissntv)  by  mojins  of  staining  with  sdver, 
he  Auid  that  tliL-*.*  were  the  imtritive  channels.  Thus  bis  hyi>othe*tis  was  a 
development,  as  it  were,  i>f  Vin-how's  dtn-trine.  According  to  the  latter,  the 
nutritivf  thiiils  pasned  through  (lie  hollow  cells;  but  accortling  to  Reckling- 
hausen's view  niilv  thi-ougb  spaiVB  in  which  cells  lav,  anrl  in  which  they  {rouul 
migrate.  Wiion  I  began  to  take  gn>niid  against  the  hy]M)tliesis  of  nutritive 
csinaU  (in  He<'klinghaii(ien'B  a<Teptation),  I  thought,  as  I  liax-e  remarked  already 
(page  30).  that  the  imlritivc  canals  or  spaces  really  pre-existe<i,  but  that  tliey 
were  filletl  wy.  The  nutritive  fluids,  1  thought,  streamefl  through  the  cells. 
And  I  had  thus  really  taken  up  the  doctrine  of  Virchow  again,  with  the  dif- 
fert'iico  only  that  I  did  not  sj\v  that  ihc  nutritive  fluids  flowe<l  through  hollow 
cells,  bat  throujrh  llie  protopla^imic  Imdies  thenist'lvee.  It  was  occurrences  in 
the  protoplasm  itself  which  promote<l  the  cnnvnt. 

In  view  of  this  hy]»<>theMitf,  the  supposition  of  spaces  in  the  borders  between 
<v\\»  and  ba-iis-siihs lance,  l>ecame  superfluous.  And  yet  a  nnmlwr  of  aigii- 
auuit^  inducul  me  not  to  discaiil  entirely  Iloeklini;haut}eu.V  hyuothcsls,  Iq 
I 3 
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tlie  6ret  [ilaw,  we  roiiW  iiijwt  the  Urdetiti  i-oniea  with  tlit-  aid  of  u  h^-podfnuK 
KVri»gi*,  when  tho  iiijeotod  ma**  hecanie  rlisKfuniiateil  through  t}ic'  tizwue.    lo 
the  fiecond  place,  we  wore  wont  to  see  i-eal  H|>aeoH,  with  hhnvt'lli.tl  wlU  hitig 
in  them,  in  rtcc^tions  of  hunlened  (eontraeted)  wjnwH'.     Thirtll_y,  iherv  smnu 
to  be   no  doubt   that    auiu-boid   ct'lla  i-ould   wander  through   the  eorna. 
Finally,  tlie  anwujuption  of  the  existence  of  spu^x-s  in  th«  ti**ue  (*eeiued  indi*- 
l^ienBable  on  act-onnt  of  the  tx-eurreiioe  of  atleiiia.     "WTiere  «)uld  the  fluid  (»f 
aHlenift  collect.,  if  there  were  no  Rpaees?     1  therefore  said  that  the  cells  wait 
lie  in  the  Rpaccs  sm  the  finger  does  in  a  tight-fitting  glove.     In  tliese  ajwiM 
the  fluid  of  anlema  eould  c-olle<t  and  conijiivtw  the  i-elU.     Ihit,  after  exjwri- 
ence  had  taught  me  that  i-ell  and  bateii*-rfubwtanee  eould  di*<i»Iaee  their  refiH^^tive 
bonlen*.  I  eaine  iiitot'(iiifli4't  with  this  hypothesii*.     If  u  ganlen  bordered  *«» 
street ;  if  vanons  reasons  made  me  U'lieve  that  tlitre  niust  he  a  ditch  belween 
the  garden  and   the  ntixfct;  if.,  tiiially,  I    Iciirne*!  that   the  owner  frenuentljr 
displaci-^I  the  garden-fience — now  moving  it  out  towarrls  t]ie  street  in  onler  to 
narrow  the  latter,  now  moving  it  haek  again  in  or<ler  to  widen  tlie  j^treet — if 
1  learned  this,  I  should  be  wmijclled  to  my  "  1  do  not  malerptiuid  bow  thiTB 
c«n  be  a  diteli  there.     This  shoving  to  and   fi-o  of  the  garileu-fence,  tliiii  mu-- 
rowing  ami  widening  of  tlie  stivet   is  iiic-oni[>iitihK>  with  the  itK-iumptlnn  ol'  u 
ditch.       It  is  just  su  with   tlie  lu^uniption  tliut  the  trlls  lie   in  a   Iioltnw, 
and  that  there  ia  a  inpacef  no  matter  how  email,  between  t)ie  cell  ami  huAf 
eulxttaiK-c 

Further  i-esearehw,  a«  well  a«  more  carefiil  refle<.*tion,  have  aleo  taught  me 
that  the  gnMinds  which  luive  Itxl  to  the  afisinnption  <if  a  system  of  canids  in  the 
i-onu-a,  arc  altogt-ther  ileceptivc.  We  an-  taught  in  general  that  the  tissue  can 
hct(}nie o'lleinutotis ;  but  jiKysicians  know  that  not  all  lissuen  aiv  thuH  affectwL 
The  conjunctiva  cjui  become  highly  a-dematoui^.  Ai*  far  a«  I  know,  an  ondcma 
of  tlie  cornea  never  o«'urs.  I  have  likewiise  never  seen  an  «  denia  of  the  sob- 
etance  of  cartilage.  Markt^l  aHlema  only  an»v»  hi  those  tiseuee  in  which, 
while  fresh,  we  can  recogiuze  bundlett  and  meinhcs  of  tissue  under  the  micprv 
setuM.-,  0(4  in  the  Huln-utanc-ous  aiul  suhnuieous  tic«ue&  PronounctHl  m«*heft 
are  iiWi  I'liinid  in  the  sfMidleti  iulci^titial  titvue,  l)etween  the  bundU's  of  muft- 
cnlar  fibres.'  and  between  the  tendinous  bundles.  Here,  aivonliiigly,  the  rcsalt 
of  microsc^t]dc-al  examination  is  in  accord  with  clinical  ejEiJcrience.  in  accord 
moreover  with  the  fundamental  idea  "atlcma,'"  since  "a^lcma"'  means  a  con- 
dition such  a*t  is  caused  I>y  the  prescntv  of  fluid  in  the  spaces  of  the  tissue ;  of 
fluid  that  can  Iw  removed  luwhanieally  by  presauiv.  Sueh  an  otlema  dots 
not  o<vur  in  tlie  eonu-a,  wlaeh  agrt<*  too  with  the  microscopic  ])icture.  For 
tJie  nuif^t  ]Hiwerfnl  mierot^eoiics  whi^-h  1  now  have  at  command  do  not  enable 
one  to  ree^gnize  in  the  frt-sh  ix^niea  even  a  trace  of  tissure  or  cracks.  But  if 
tJie  (oxciaed)  coniea  lies  for  any  length  of  time  on  the  slide,  then,  it  is  true, 
fitwun>^  an"  formed  which  are  readily  pucognized,  and  it  is  therefore  coniprp- 
hensiblc  tlmt  we  can  see  «]iaceR  hi  the  ahrivelled  oomea,  tliat  we  can  forcibly 
imect  the  lifeless  eoniea,  and  finally,  that  this  can  be  peictrated  by  wanderijig 


TiiK  Apparent  Miqration  op  Cells  in  thb  hidst  or  TtaBOB,  axd  thb  Vital 

r»OCBSS£S  IS  TUB  BAfilS-SCBSTAKOB. 

In  the  normal  cornea  of  tlie  dog  and  in  that  of  the  cat,  I  have  never  mrt 
with  an  isi^latcd  cell,  that  is,  a  cell  isolatol  from  tlm  net  of  cells,  m  BpoW 

t  Do  not  oonfbuiMl  bandit^  of  mnsctilttr  fibres  wUb  pris^tlre  flhrUlc.    Sal^Maiauit  •xplm*- 
liou  wUI  rlvM  up  this  nuttter. 
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where  thi?  (M»-ciilk'<l  iix«l  (■onicflpCellH  were  still  prentTved,  uihI  liave  never  e^'on 
,*tvii  uii  uppriW-'li  to  toi'irif*  which  T  iiai^ht  (-ttll  waiuk'niig  tvUs.  In  the  jia- 
roncliyrim  cf  tlit^  (Tiriiwi  wliicli  is  Htill  provided  willi  hmiu-hmt  t-ells,  I  Imvo 
until  now  twvn  wandoriiig  vtAh  nnly  in  the  rajw  of  tJie  frog,  and  evfen  here  I 
witH  deceived,  aa  new  roMmri-her*  have  taught  me. 

The  miffratiun  of  t«lltf  in  tlie  livhtir  ivtniea  wiw  diseoverwl  by  Retrkling- 
haurieo.  Xuw,  il*  T  say  thjit  lliis  disi-overy  was  hjwo<l  on  an  illusion,  tlje 
rei'niarh  is  a|'|i!ind>h'  not  alone  to  the  discoverer.  Imt  tu  myself  as  well,  lUid 
to  all  thiwe  wlio  hiivc  adntitted  the  discovt^ry.  Urcklinghauscn's  ohwrvation 
wai*  n^lly  one  of  gn-at  fxcellcnce,  and  everybody  can  convince  hinipsclf  that 
the  tbmw  which  were  called  wandering  eells,  aetiially  change  tlieir  |K>tiitioii, 
Tlie  os«en(«  of  this  diange,  huwever,  is  not  founded  on  a  mignitiori  of  eelltt. 
If  rtonielKnly  shouhl  show  me  a  nuws  of  white,  hanleniKl  wax,  which  he  hud 
|KHir(Hl  into  a  metallic  ves*s*'l,  and  wlionM  w-vi-etly  move  a  tlaiue  wlowly  along 
nntler  the  vet^scl,  I  might  iierluii«*  see  a  sjiot  wandering  along  the  surfuee  of 
the  wax,  a  ft]N^t  wbi<-h  i-ouM  he  rt'cognizi-d  to  he  melted  wax.  I  could  also 
h>uk  Towaixls  the  Iwttom,  and  matters  might  appear  tut  though  a  hniip  of 
meltctl  wax  were  wandering  tlnimgh  the  rigid  mass.  But,  ni  iTnlity,  the 
wax  would  not  move,  it  wonlii  he  oidy  the  change  (hy  melting)  whicli  would 
dn  s«x  In  sucli  n  nwe  closer  tiis|jectiun  would  «how  nie  that,  on  one  side,  the 
fluid  lunnt  gnidually  lianlenud  and  assuniwl  the  character  of  tlie  i-eniaining 
wax,  whiwt,  on  tlie  other  side,  it  grailually  intreuwwi  in  extent  hy  llie  melting 
of  a  new  nuuMofwax.  The  situation  is  Hiniilar  in  the  ititlamecl  cirnca  of  u 
fn.*g.  Ou  one  side,  the  end  of  a  i-ell  assiinu-s  the  diameter  of  the  l>asis-sub- 
iftanee;  on  the  other  aide,  a  ^HVrtion  of  the  ItasiM-sulMtunee  which  bottlers  on 
the  i«ll  nBsumee  the  ehameter  of  the  cell.     The  final  result  of  this  change  is 

•a  eliange  in  form  and  ifosjtion  of  the  entire  cell.'-  1  must  remark  here  that 
the  <>l»rter\'atioiis  on  which  I  base  tJie  foregoing  f»tatemeiit  were  made  on  the 
influmed  coniiie  of  frogs,  with  tlie  sliiie  heiitdl  iip  to  about  HPi''  (.',  [Ut0'-.4  F.].' 
My  jireimrjit inns  are  iiauleas  follows:  I  wonml  thecorii«ioneorlwodays  hefon* 
the  exunnnatiou,  ac»ijnling  to  tlie  st-ajMin  of  the  3"ear.  About  an  hour  before  tlio 
examination  I  kill  another  animal,  and  collei't  iiri  blotxl  iu  a  small  tsaueer.  la 
the  course  of  an  hour  the  hlooci  is  finiily  eoagulatexl,  and  dear  semm  is  cd- 
lectL*)!  on  the  surtiiee  of  the  elot.  I  draw  this  serum  ofl"  with  tJie  aid  of  a 
i-apillary  glass  tube,  and  put  ent>n^li  on  the  slide  to  i(re|iare  the  excised  eor- 

,iiea  ill  it.  During  the  eoui-wi  of  the  exaiiiinatioii  I  iwld  a  fresh  <lrop  of  serum 
from  time  to  tbue. 

Tlie  olwcnation  that  migratorv  eellg  become  altert^l, and  aiwume  the  a\i- 

[pciinince  of  biwis-sulwtuuce,  is  really  not  new.  It  was  known  long  ago  that 
m  the  building  up  of  the  animal  organism  c«Ilft  Iwealue  metuiuorimoned  uito 
h«ei»-T<ubstaiice;  Bat  it  was  l»elieve(l  tlmt  this  Tnetiimorpliosis  signified  the 
fimil  ilwttnK'tion  of  the  cell;  there  was  likewist;  gmnnd  for  the  aHsunijifion 
that  thirt  metamorpliosis  only  proceedetl  slowly.  For  it  takes  wit-ks,  moiitlis, 
and  at  tbne»*ywirs,  aeeoi-ding  to  the  growth  of  the  animal,  until  the  meta- 
moqdionis  is  eflected.  On  tlie  other  hand,  a  rapitl  diang**  was  not  altogclher 
anknnwn.  If  I  am  not  mistaken,  Rtvklinghausen  has  alreadv  rejiorted  tluit 
the  migratory  cells  occasionally  diwippcar  from  view.  I  s^Kike  of  it  myself 
in  the  year  18*J9.*     At  that  time  I  lia»l  aliviuly  IcanuMl,  Utun  hmgH-outiniiefl 

I  Th«M  otMtfTTaliAiu  iu'<^  'lifflcult,  awl  It&bia  to  excnte  oppmittafi.  Ynt  I  csnnnt  ont^r  Into  s 
dtit&ilwl  ilnrusripllon  unci  prrjof  in  this  pl»c«,  t  hjiv«  Aojit^  sta  i»  ati  ftrticli*  wKich  will  be  puV 
li^liwl  wi'h  llio  tiUtf  of  "  Zflluti  utid  GrmidfiubBlaineji"  (CVllii  anil  Btiii«-!(al»Uiicf )•  More 
o»er,  I  nlimi\  &f;aiti  rHtuni  lo  tin?  subji-ot  in  l!iln  section  (pagu  3G),  and  hUaU  adduce  otUnr 
obKrraUons  which  will  •^lucidali^  from  xtKriltnr  [toint  of  v'lrvt  llio  aiMrrtioiis  tiijuli'  in  thi*  U>kI. 

*  My  beatabU  nUiIk  |!k«)  Hirii-k«T'>i  Manuiil,  AmericMD  edition,  p.  &7)  did  m«  i-xcl h-ut  rw- 
Tk»  hem. 

>  Stndwn  aot  d.  Innt.  far  oxp.  Path. 
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exaniiiiutioiis,  that  the  this  of  oells  or  entire  ccllft  1>co&ine  altered  mi  Aa  to  be 
iiulistinguishable  from  the  b^iffLwmlwtimoe.  But  I  was  so  tirtyiulietnl  by  thi- 
triiditioii  tliut  wlirt  ami  baf^ifS-Hiibstaiu-^  dittered  from  each  tpthor,  llia'l  tk- 
thouErht  of  u  raiiid  metainor|>Iinrtir*  never  ntnick  nie.  H'ince  a  cell  freoucntiy 
becttine  visible  m  thu  plaie  where  another  had  iliMippeared,  I  tiuturall}-  pi»- 
Bunied  that  if  wiw  thu  tyinie  ono  which  hud  jiruvum»Iy  vanished.  Ab  swdii, 
indeed,  a^  a  study  of  the  apiiearaneos  of  inflammation  had  taught  nie  that  the 
cells  and  their  jirtweHscs  extende<i  their  limits,  and  that,  too,  at  the  expeiw 
of  the  neipliboriii^f  laaif^-fuIwtanL'e,  1  began  to  change  my  opinion  with  regard 
tu  Ibe  natitiv  4>f  t)ie  lutler. 

Hut  with  dilfiotdty  only  c-ould  I  eoiu-hide  to  overturn  the  traditifuial  itlfsw 
on  the  iialnix'  and  the  rttrin^ture  of  l>asin-«iibslanee.  The  liacii»-t>ubi!itiiuiv  ww 
eaid  to  consist  of  fibril Iflp;  the  tibrillflp  were  said,  furthermore,  to  he  lield 
tne«>ther  by  a  eenient.  And  waw  a  tell  to  Iweouie  all  this  flo  sudilenly?  I 
shall  dhow  herwd'ter  how  a  study  of  the  vuriou8  kindi*  of  titwue  has  iirginl  nic 
more  and  nmiv  to  breuk  with  these  tnulitional  ideas.  Ilere  I  will  iiieulloTi 
only  one  olwi^rvutioii,  whieb  has  tinully  indtieed  me  to  eut  loose  fnmi  tliin 
view. 

Ir  a  Iresh  condition  and  with  gcxxl  tlluminalion,  the  baeis-eubstance  of  the  frDg*! 
onrnva  appt^ara  (|uit«  liomogiMu^uUiii,  (liuugli  it  ih  ditfernnt  in  advjinced  itiflanitnaliim. 
In  ttic  ncigliborUood  of  (he  focus  of  suppuration,  the  ba.ti$-subfltADce  becomes  quiu- 
cloudy,  evfu  after  the  \a\)fi<-  of  the  firet  djiyfi  ofsiL'knejia.  If  wt-  ullow  ilu!  iuflutnroiiior^ 
crtiise  lo  act  sevenU  days,'  srarcrly  a  single  9i>ot  ot"  the  basis-snbatancf  remains  hoincv- 
geneous.  Here  and  there  the  biiaiji-substancc;  looks  a?  if  lorn  and  destroyed,  ll  girei 
thi?  impr(<»Kiun  of  being  coiiVfrCed  iriLo  eo-callnd  detrittiB.  But  whatever  placv  I  may 
bring  into  view  on  the  ht^&iing  t^tagi',  1  see  ibnt  the  picture  changes  constantly  every- 
where. The  entire  nuiSH  is  alive.  There  is  pre^ni  nn  internal  movement  similar  to 
tlii>  one  wliich  I  hiivi;  already  dirscribed  as  flowing  motion.  Such  nbserentions,  iifi  I 
linre  remarked,  wuro  made  on  »pot«  which  resembled  detritui«,  and  in  which  comparatively 
Ibw  cellK  vmn  lo  be  recngniza'd.  In  certain  Bputs  again,  in  eucb  corneat,  the  eel  Ik  arc 
K  densely  packed  that  no  hasis-^iibiitaDce  al  nil  can  be  seen.  Here  the  cells  still  form 
a  coherent  mass.  In  ct'rtain  putcheA  the  cellsare.it  Is  true,  numeroas,  but  there  if 
alwayH  liaaih-riubelauoi;  lo  1m!  Kturn  which  in  not  yet  spht  up. 

Now,  again,  we  have  baais-subslance  which  is  cloudy,  turbid:  we  can  disiinguiab 
lighter  and  darker  spots.  If  we  weaken  the  ithimination  somewhat  (by  turning  tlie 
mirrorj,  the  difference  betwaen  tin'  liglil  luid  dark  portions  beromea  very  plain.  Now 
these  cloud?  nre  likenitttt  in  constant  motion;  (he  relations  of  light  and  darkness  an! 
rnntiniijdiy  changing.  At  ihis  lu^pt-el  I  wuk  ut  oncit  fonipellcd  to  think  of  possible 
illusion.  There  might  be  migmling  eelli*  lying  over  and  under  the  cloudy  turbidity. 
Tlut  turbidity  might  Ir-  due  lo  an  olfMcumtion  by  migrating  celU.  which  might  cause  ill 
constant  change.  But  thi^  inteqin-lalion  |)nivcd  to  hi;  wniitg.  I  naw  such  cloudy 
appeanuice»i  in  places  where  there  wi're  eellii  ueither  above  nor  below  them,  in  addi- 
tion, the  cloudy  turbidity  extended  eontinuouitly  through  a  consideruble  jiortioi)  of  tbe 
baHi.<>sub!tlance.  Accordingly,  I  was  compelled  to  refer  the  perceptible  changes  U>  tho 
ba&is-HuliHtance  itjtelf.  Aud  in  fact  a  closer  observation  revealed  that  tbe  clou' 
turbidity  passed  d)rt.'Ctty  into  the  amn'boid  cells. 

In  view  of  these  obeervations  I  was  at  last  wni|*lled  to  eeaso  douhtinji. 
Pnrinjr  the  proecss  of  inflammation.  I  wits  now  forced  to  say,  not  only  tlw 
presnniahlv'  tixed  cells  hci-onie  ninvnhle.  but  alfio  the  hasitt-suhstam-e.  Il 
timws,  as  It  were,  from  a  i;nnditton  of  ritridity.  Now  I  (."oniprehend  why  ih-' 
tiiwue  in  its  entirety  supjxmites;  I  comprehend  what  is  meant  by  the  inliiitij 
matory  resohitiim  of  tissue-     I  foniprchcod  the  swelling  up  of  the  netwi 

<  In  lh«  oMi*  of  welMdve-loped  frogs,  doring  the  llrat  d«y»  of  Octohar,  senmty-two  h«m  nt- 
loed. 

'  I  My  preHUitubl/.  Id  a  8ub8e<ia«>nt  section  (pogv  53)  I  nhall  show  that  this  aiwerUon  »lr>  >> 
not  (|uittf  iruH. 
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t'  celk  at  the  oxpciiae  of  the  bu^i^-Bubstiiuoe.    The  *xU»  do  not  fousumc  the 
ui8i>t-Hiil)8tanue,  but  the  InitfiH-BtilMtaiicu  is  coiivcTteil  iiito  ccll-l)Otly ;  \»  traiiA- 
furmitl  ugain  tnt(>  prtiloiOutiin. 

U_V  this  tiiii«  I  was  hmilly  conifielled  to  drop  the  a!«niii|ition  of  lirwuixt! 

hctweon  the  eelli*  uiid  biii»i«-nubrttiuiL-e  of  the  coniea.     1  \va**  fot\-e<l  to  aisriume 

that  the  iwreuchyimi  of  tlic*  coriiai  wm*  u  coherent,  living  iuii.-«,  whk-h  ivas 

trnvcrscil  by  neither  crevittsi  nor  fissure**.     lu  tlie  living  eonit-M  no  ecUs 

I n ignite ;  the  mignition  is  only  miparent.     The  iiiHunieii  conieu  of  the  fri.>g 

u  cftiMihle  of  a>Mumitig,  at  Any  jmrt,  tlie  upj^fiimnw  and  nt;i*ulmritk'!*  of  the 

anKBDoid  cell.     Such  a  mc-tiunorphofiod  niwit,  howevL-r,  irt  not.  yet  a  nugmting 

cell.     It  doe*!  not  bwonie  a  inij;niting  <.-ell  l>efoiv  it  Ke]tanite«j  ti-oni  ittt  nmtrix, 

^id  atieh  a  reparation  ta.ke»  pUu'e  in  mat^ii,  only  in  actual  tfUf •juration.     Hut 

phis  does  not  exclude  the  jK«wilnlity  of  certain  piecew  behig  wjiumted  uihUt 

"^otlier  favorable  tHinditioiiK,  and  "f  their  iijiiiearing  a«  luignitiiig  cellu  on  the 

ituriax.'e  of  the  cornea  or  in  sonic  itathological  ttavity. 
L     I  (ihall  return  tt)  thwm;  new  olwervations  on  the  phenomena  obsen'wi  in  the 
Pbudiii-eubtitam-e,  on  a  nubsetjuent  jmge  (p.  o'l).     For  the  pretHuit,  wlmt  I  have 
Huid   will  Kutficti  to  make  the  suhjuet  of  supjiuration  of  the  corueu  fully 
.(Miuprelienriible. 


SuppFRATrv'B  Inflammation  in  Tendon,  Ci'Tis,  Bone,  Cartilage, 

AND  OTUBR   CONNECTIVE  SUBSTANCES. 


In  the  tfiniloii^  the  oclls  have  otlior  furms,  and  a  dittcR^nt  lu-nnigeniont  from 
-^tliat  which  exist*  in  the  cromoa.  In  the  lattA^r,  the  crell«  are  Hat  nml  their  bmnd 
kdeti  lie  j)arallel  to  the  surtace.  Uence  we  see  them  moBt  advantageuusly  in 
entire  corueie,  or  in  lamelhe  of  entire  coniea!,  if  spread  out  on  the  slide;  for 
then  the  wlls  prt-sent  tlu-ir  btYiad  «nrfiu-f»*  to  tin*  obst'rvcr.  Uul  in  IcndlnrniK 
tissue,  Uie  ceUs  aiv  (■(tnnwiHcd  of  little  rods,  whii-li  nin  pamllel  with  the 
tasc-ieuli  of  the  tendon,  anti  with  its  Umg  axife.  The  pntci-sst-s  of  tlicse  cells  are 
ribbon-like;  they  |hiss  out  from  the  roii-like  cells  just  as  tlags  do  from  rtag- 
>lc*.  In  place  of  the  tlat  cells  of  the  coructt,  with  tlircail-likc  pi-oce^tit*,  we 
ive,  accordingly,  in  the  tendon,  rod-Uke  ceils  (flag-i>olef*),  to  which  on  the 
ine  level  numerous  (three  or  four)  flags  are  attached,  nuwc  flags  however 
lo  not  wave  free,  but  l»ecoine  attaehed  to  the  c<i]unins  of  basis-suiwtance 
fibrillar  fasciculi,"  these  columns  ui-o  calUn]  here),  and  as  it  were  envelop 
lem.  In  my  le<'turcM,  I  dcinonstmtc  this  relation  by  jilacjng  a  white  wax- 
uidle,  as  repawentutivc  of  the  ribrillar  fasciculus  or  column  of  busii*-sub- 
ce,  i»ide  by  side  with  a  rcil  wax-cajidle,  a»>  n?prt!H.'ntative  of  a  cell.  On 
free  vertical  border  of  the  red  «."andle  (flagstaff),  I  attach,  at  each  level, 
bvenil  flags  cut  out.  of  r«I  paper  (F\^. 
and  wra.i»  ^heui  about  tlie  white 
euiidle  ]K>  118  to  inclose  it  as  if  in  a 
»heHth. 

fc    In  cross-w-^'tions,  lhe«c  nnl-like  cells 

Brith  [)e]idanT   pniec^sett  resemble  flat 

BelU   with    thi-eod-like   pivn-esses :    in 

Hiort,  resemble  cornea  corpfnclcs.     In 

PJie  cnws-swjtion  <>f  »  tendon  stained 
with  gohl,  we  therefore  see  a  jiicture 
analogous  to  that  of  the  lametlie  of  tlie 
rttmea.  In  cross-fteetiMns  uf  y<  lung  ten- 
ion,  the  .hOU  are  large,  and' the  basis-  p,„,j.  ,,  ,^..  ,-,..»„-..  B..ir.8.rrtr.a.-»di. 
iilipitani'c  (ui  this  instance  the  trans-    &«tbi&ie*'i«'(b»okiaii|tii>>>tiii>i  nrrtioio'r  «»•!;. 


Fig.  7. 
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veise  scH'tioiw  of  fibnlhtr  tii.sciniii),  on  the  (•t>iitrarv,  Bjwrw.  The  ulHer  tl» 
tenduii  Ut'tJiiH-si,  thy  rtmaMor  iiii-  (he  i't*Us  and  rhc  tliiiiiifr  tliuir  prucvMiH.'it.  tbc 
inoiv  t'xteiisive  on  the  otlior  hniid  the  haniti-tiuhctanw,  »".  r.  the  nbrtllur  tiiw-i- 
(.■uli,  Thew  wllw  mul  their  ]ircK-esf*(.'tt  arv  eonvertoi  into  cUutlic  tiwniie.  «k  \m  ^M 
Ixx'n  fihuwn  Uy  Spinii.  'dm  oldtT  tlic  tendon  becomes,  tlie  inorv  (io  tjio  <-(>lli^^ 
a.S8nme  the  diameter  of  elftelic  tisMUu.  IK-nce  the  grv&t  (wwer  of  rwigtaiKe 
iu  the  tendonii  of  ohl  i«er3ons  and  old  aniinulti. 

The  fttruL-turo  of  the  cufitf  in  similar  to  that  of  the  toiuhHi.*  Otdv  tlie 
buinUcd  of  tibriUic,  or,  in  other  wordrt,  the  uoliinms  of  Iraaift^nhxranee,  dn  unt 
run  tmmllfl  vvitli  one  aiiotber  aa  in  the  tendon,  but  are  intenn"OT«i. 

W  aldeycr  was  the  firNt  to  f*ho\v'  tliat  the  bat^iii-eiubHtance  in  fxnu:  was  fnnntHl 
from  cells  (ailled  oKteohUiKlt*).     It  hiw  furthennore  btvn  sliowii  by  Steinienci* 
Hiiil  t.  Wolt^V  that,  with  the  ineiviu'ied  age  of  bone,  the  eells  (Ixine-eorimHelw^ 
bceonie  wnmllur,  ami  tlie  ba«irt-rtul»itjiiiee  lictwoen  them  jproater.     In  additirm. 
Ileitzmann  wan  the  firnt  to  pntve  fully  that  the  bone<-elIs  had  proce«t*«  which 
truver(*e<l  the  hasin-Hubstanw.  sent  out  nimierous  brandies  there,  and  aniu>t(K 
inor*e<l  with  tlie  pnx-esw,*  of  i]eij;hlK<i-in>r  rells.     The  oavitiet*  in  whieii  tiw 
bone-iH'llrt  lie,  an  well  oh  the  iiniL>*liinioniH^  Tietwni'k  of  finest  (iinulciili  in  wliirh 
the  cell-jJi-iM-efiMft  lie,  wii-ro  aliviuiy  known;  and  it  wn«  e^iwi-ially  on  a  know!- 
edip;  of  tbesM.^  faetn,  uh  luii*  bwn  jtreviously  rt-'inarketl  (|wige  3iJ  rt  nty.),  that 
Virehow  lMU»ed  hid  theory  of  nutrition  of  the  tissucn.     Inatimiieli  as,  adhering 
to  Seliwann'f!  views,  eelli*  wen.'  R'^ifanleil  as  vesiclee,  the  email  eavitie*  in  btme 
couKl  also  be  eriir*iilered  iin  fdln.     Aceortliriffly  we  were  suppoewl  to  know  i>f 
unadtonioM>N  of  i-illt*  iu  Imne,  and  hurewitli  to  ha\e  a  substrntum  for  the 
nutrient  current. 

Itut  inattniui'li  as  the  ideas  of  hictologists  on  the  imture  of  the  eell  changed 
in  IHUl — inaf>mu<!h  aw  since  that  time  we  have  not  venturetl  to  reeog^nize 
pi-est'nce  of  a  cell  except  upnn  hwiiiu;  a  protaplasniic  Ixnly  with  a  nuclcu; 
It  luiH  become  clear  that  tlie  wniticK  in  the  iKine  and  llie  eaiadieuli  are  t 
irHificiters  of  the  c«11h,  antl  not  the  cellt*  tLeiaiKelvf*^.     In  fact,  the  ci^lls  in  Ihu 
have  only  been  descrik'd  at  a  Inter  perirwl  hy  Kranw,'  and  the  protoplasmic 
jfroeesties  by  ileitzmunn,  a«  ah'ujtdy  nientionetl.     Thus  we  see  a  complete 
analogy  between  Ume  and  tlic  corueu  Btained  with  jjoUl.     Here,  as  well  Hh 
theiv,  the  ceHa  and  their  pnK-et«neH  I'onn  a  network  the  nicHliWii  of  wliich  »n^ 
filled  nj»  with  basis-MubHtatu-e ;  here,  a«  well  as  there,  tlie  liunitMnulitilaiiee  ia    ■ 
pruducetl  from  the  |K'riphi>nd  »onc«  of  the  bodie*<  oi  the  celln.     Hut  Ume  iaflj 
dihitinguitihed  fixmi  the  otlieranalo^oun  tiswutw  in  that  lime-*altii  art*  depo«iled 

in  the  bii.-iis~sub-»tfliure. 

More  difficult  than  in  the  t-ase  of  bone  hits  VK?eii  the  iuquirj-  into  tlie  rela- 
tion of  thing>t  in  mrtUuge,     x\nd  yet  eartihi^c  i»  the  very  tisKue  wliich  law 
the  ^rreateflt  interest  for  hb.     Tliis  interest  ib  in  the  tii-st  rilace  bistoriitf' 
hcciuiMj  the  enrlteat  obscr\atiom  nn  inflammatory  mctamorjihotteii  of  ti»«u 
wea-  nunie  on  ciirtilajje  by  (5o(MlHir  and   litMltern.     Vitrhow's  llieory, 
disrurliiince  of  the  nutritioii  a'iid  function  of  the  celln  was  the  main  criterioi; 
of  iiiilaiiiniatioii,  likewine  found  considei-able  t*upport  from  an  observation  i 
cartilrtce.     I^his  tiwne  intercfitrt  ni»,  furthennore,  because  in  certain  j^oi-tionf:. 
at   leiwt,  it   lacks   hloodvetwels  and    nervct^.      IIi-'W    an*   the  cartiiagiMi*lls 
nonriBhed?     TIow,  moreover,  is  the  inflammatory  i)nM-e»«  nropagated  in 
<-artilajre  if  venseU  and  nerves  an-  wanttiig^ — if  the  ct^Ils  Ijesides  (each  com- 
pletely isolate*!)  an.'  ilepositeil  in  tirm  cjijrHulfs  of  basii4-Hubt*tauee?     Vin-how 

I  This  liM  b««n  ppovfld  uiul*r  my  tnyrrvhixm  by  Dr.  Rarogli  of  RomiJ.    8c«  M«!dii.  Jfthr- 
Mi'h^r,  is:!". 

*  Archie  f.  nifkr.  An&tciinii',  Brf.  1. 

'  Bfilrll((f  lur  Lxlirt-  rnn  der  Kmn-ln-nWldunn.     II&IV.  IMS- 

«  fnt*ra.  Olwr  J.  Kiilw.  it.  KnoohttUgewebc*.    Li'ii«ii:,  187.1.  »  AnsHnnfw,  2  Aufl.  1. 
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stiiil  that  tht*  proooKK  was  pni]»ag»twl  from  cell  to  cell.  I  op]H>sed  thw  view 
ill  IKBii.  The  uiiimi  of  tht-  <i'llt>  aiiioiiget  thyinwlvw  1  wa^  not  yet  fani'iliar 
with  at  that  tiuic*,  and  I  cotihl  not  thercftjrc  uoik-civv  h(»w  the  pro<;e8*i  |iix»- 
ceeded  from  (X'll  to  t-cll. 

All  insight  into  tlit-  ini'thod  of  nutrition  of  cartilage  was  neverthcU*8a 

grant*^!  to  nic  ovon  then.     OtiM  of  my  |iupil6^  had  foiuul  thut  by  staining 

jiyalinu  t-artilap^  witli  osmic  acid  he  could  make  canaU  apjiear,  by  nK-aiirt  of 

rhich  the  fl]iai*ofl  in  which  the  celle  la}'  communicated  with  one  another. 

mother  of  my  puinU*  bad  found  that  pi^neut-gnuiulus*  could  i>enetrate  iho 

urii**ub8tanc«  of  living  cartilaire.     In  order  to  avu'-  tbiw,  he  i.Munted  out,  you 

'need  only  inject  the  (■■ilurinic  mutter  into  the  blood,  and  then  a]iply  uti  iiiflam- 

matorj'  stimulus  to  the  nirtilage.     I  availeti  myt^elf  of  tbot*e  ditk^-overiew  to 

show  that  thcrv  must  nCfd.-t  Ir*  a  nutritive  current  in  oaitilage.     l!i  coiimv 

quenoc  of  the  HtimuluK  of  iniUinmwtion,  I  said,  this  nutritive  otirrent  bocomea 

iucreaMod.    The  current  must  come  from  the  blood.     The  nutriiivo  ciurent 

carries  pigment-grunnUv  along  with  it.     Tlie  pignient-gramileH  |x*uetrate  tbo 

cartilage,  and  remain  lying  there ;  they  Ber\'e  aw  signs  of  the  current  which 

haa  pacMtl,  just  as  the  ^tonc^  which  are  swept  along  hv  the  torrent  jnul 

^oarried  oti',  remain  lying  ttomewhere,  and  serve  as  sigrn*  of  tfie  floo<l  winch  has 

"  away. 

Cioecly  c-oniicetcd  with  thiit  view  of  the  caae,  and  ba^uxl  on  the  researches 

f  one  of  my  pu^iK'  wa«t  the  further  assertion  that  the  cartilage-celts  like- 

ri»e  underwent  mflammatorv  changes,  atn  stated  by  Goodsir  and  Kedfeni. 

id  as  maintainwl,  t<io,  by  vin-how  and  Ids  followers.     But  my  jioaitinn 

raA  hostile  to  the  theory  i»f  t-migration,  and  hence  the  sn|i|>orters  of  that 

loctrine  deniwi  the  cai»ability  of  cartilage  to  partici|>ate  m  intlammation. 

In  like  manner,  my  assertion  of  the  i»enetration  of  coloring  naatler  into 

|Cartilage  was  disputed.     More  recently,  iiowcver,  tlic  penetration  of  coloring 

knatt^^r  into  cartdajee  lias  repeatedly  bwn  seen,  and  is  now  quite  generally 

jutmitlt^il.     But  Sinna*  hiw  shown  even  more,  namely,  that  the  pigment- 

Sunules  utivance  through  the  procesecM  of  the  eartilage-oells.     The  tlu-t  that 
ere  wbb  cartilage  the  cells  of  which  were  nnite<l  by  processes,  was  known 
^tnng  i^o.     But  that  such  was  the  structure  of  hyaline  <'artihige,  that  the 
>jiarently  Btructiireless,  intermediate  substance  In'tween  the  eartilagcKvlls 
fas  traversefl  by  a  syBtem  of  tbu  tincBt  procesHcs,  was  nnt  kimwn.     Hcitjf- 
iiaun*  wa*»  the  hn*t  to  rejnirt  the  existenct^  of  nuch  runnfinitions  in  the  Ui^it*- 
[bstanvu  of  hyaline  cartilage.     Ho  asserted,  as  early  as  lH"-2,  that  lie  i-ould 
thew  pHK-esw-s  in  the  fresh  conditi<m.     In  a<ldition,  lie  Iia**  nmde  a  very 
fine  network  appt^r  in  the  imnKtliato  neigliborhood  of  the  cells  by  staining 

tith  gold. 
Hut  J  was  not  inclined  to  regard  these  specimens  as  corichisivo.     Mean- 
hile  Spina  hjis  advant-ed  new  proofs  of  the  existence  of  such  |»roces8es;  they 
lH'c.>me  visible  when  a  tliin  section  of  hyaline  cartilage  is  Ireatwl  with  alco- 
Jiol.     Sj>imi*  has  fthown,  furtheniioiv.  how  the  cells  ol  curtilage  iiecomc  con- 
^ertwl  nitn  I«u«is.sultstnnce.     I  shall  not  enter  further  into  a  ilirtcnssinn  of  thia 
Viuitter,  btil  nball  otdy  ri'iiuirk  that  wc  have  Iiecome  familiar  with  a  eonililinn 
if  thin^  aniiUigi>ns  to  that  in  Imiuc.     ()n  the  other  hand,  Kiuwowit7,,'  atWr 
suunining  cartilage  in  various  patliological  conditions,  has  made  the  assertion 
that  new  cells  develop  in  the  basb».*ul)stance  of  cartilage,  and  that  it  is  itself 
iving  matter.     Accoixlingly  we  now  sec  an  imalogy  between  eomcu,  tendon, 
!Qiia,  cartilage,  and  Ume. 

*  Hiil.nofl'.  WifDi'r  Silitun|,'Ml)ericliU*,  1S68.  *  Roils,  Winner  8itziinpKlH>riohtn,  Bd.  SS. 
'  Hatnb.  WirtiLT  mt"!.  JnlirttQcht^r.  1671.  *  Wivuur  aond.  SiUungxlwr.  llj|9. 

*  ittmllim  ftm  Kiiorp^I  iind  Knr>(<h«>n.     WlAiier  tDMiii.  Jahrb.  1872. 
*W<«Dpr  acwi.  8il2ung-l»T.  IST!>.  '  Wii^iivr  iut>«lic.  JAlirbDcliwr,  UTB-I^SO. 
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True,  there  arc  diftbrcnce*  bctwwn  these  kunU  of  tU^ue,     The  basU^ul}- 
Blaiuvs  of  coniea  and  i-arlilage  ttiipoir  liomogyiieoii-s  tlipoughout  under  Uw 
mifitieoniie,  with  tliiw  dlilereiuv,  tliat  we  f»n  Ht«  tlie  celln  nf  iiomml  psrlilap; 
in  ft  ("[iiito  fre«h  <i:itidition,  wliilst  wo  oannot  soo  thoeonf  the  ponioa  until  afttT 
tlift  aii|iHi^atir)ii  of  roageiit*'.     In  tht*«e  two  kinds  of  tissue  tlierc  are  no  bl<xitl 
vejiBfw,  no  inliTHtiri^  with  niitrit'nl  fluid:  they  i-aintot  Ux-otut!  crdenalniK 
Tendon  and  cutis  arc  not  us  bouiojjeneouh*  a^coruwi.  and  uirtilagt'.     In  teii*li>Ti 
a  looHO  iiit^relilial  tissue,  in  which  the  blood vusst^hs  run,  cxtcndH  along  the 
jiiore  or  lyee  deust-  bnndltw  of  titwuo;  thi»  interstitial  tiHBUc  tiui  Innvine  mle- 
mat/iUH.     Aotvirdingly  niily  them  more  or  lo*«  dense  bundles  of  tii^Bue  fnmteli 
\in  witli  un  auulogy  to  the  eonicai  a«  regards  homo^neousuesft.     We  havv  n 
*«iniilar  cojiditioii  m  tlie  cutis.     But  here,  as  alnawly  remarked,  the  bimdlts 
of  tissue  do  not  rini  jtarallel  witlicaclt  other,  lis  in  tendon,  but  are  interwovt-n, 
whereby  the  transverse  sei'tiuu  m  the  eutis  wquires  »  verj-  conipUeuted  aj)- 
pearanee. 

Bone  is  likewise  trnversed  by  vessels,  and  chcircling  these  we  have,  !iow 
abundantly,  now  more  sparsel}-,  a  tissue  (medullary  tissue),  whioh  differs 
from  the  real  comftact  substance  of  the  boite.  With  re>i|>ecl  to  homogt-neouc- 
uetw,  only  the  eouipiu-t  substance  of  tlio  bone  is  analogous  to  eartilage.*  In 
fact  it  has  now  Ix-eti  indjsjiutably  jirnved*  that  compiict  cartilage  euetoumrily 
jiasftes  diriH'tly  (wer  into  *HUn|i«ct  hone.  If  cartilage  is  I raiisfoiined  into  bone, 
canals  must  be  fonned  in  tlie  cartilage,  and  hi  these  canals  bloodveeeelB  must 
he  produeed.  Tlie  formation  of  canals  ui  cartilage  results  from  a  s*walleil 
melting  or  liquefaction  (Einschiuelzuug)  of  the  substance  of  the  cartilage. 
This  liquefaction  may  be  regarded  as  tlie  iihvsiologiml  type  of  suppuratiea 
It  in  exactly  the  Miiiie  jimccss  as  that  which,  in  i>atholog]cid  conJitiuns,  we 
designate  as  the  fornintinn  of  an  abscess.  The  Iwsis-suljstaufx-  d  isap|».'ani, 
the  cells  enlarge  m»d  divide.  In  patboWical  conditions,  we  call  the  wivily 
which  is  forme<l  an  alwceas-cavity,  and  the  jiroducts  of  division,  pus-oells. 
In  normal  liquefaction  (Kiuschmelzung)  the  products  of  division  are  called 
me<lullary  cells,  and  the  wtvities  medullar)'  spaces.  Similar  eonditiutis, 
moreover,  prevail  in  developed  bone.  The  eouipaet  sulwtaiuv  may  liquefy 
(eiijschnielzeii)  in  the  course  of  normal  development  as  well  as  in  ]tath(i- 
iogical  cdiiilitions.  In  the  former  instance  we  H]*enk  of  medullar)-  siiaccs 
and  medullary  cells;  in  the  latter  instance  of  abscess-cavities  and  pus-i-ells. 

By  the  fonnation  of  medullary  spaces,  or  of  abscess-cavities,  i-artilage  as 
well  as  bone  betvmes  porous  or  spongy.  Tlic  «l>ongy  bone  can  uudci;go  com- 
plete suppuration  if  the  li4iuetiiction  nmkes  headway,  if  the  sjtaix*  enlargv. 
On  ai-eount  of  the  physiological  ]K'culiarity  of  thoir  basis-sulistance,  bone  and 
cartilage  form  a  tissue  ^ui  generis.  Tlieir  relationsbi))  witli  the  cornea,  ten- 
don, and  cutis,  has  until  now  oidy  been  demonstrated  with  regard  to  ths 
relation  of  cell  to  Iwsis-sulistam'e. 

In  the  cutis,  as  I  have  said,  the  bundles  of  tissue  do  not  run  parallel  as  in 
the  tendon,  but  un-  interwtiveii.  In  the  cutis,  however,  the  network  forms 
oompflct  masses,  which  do  not  otter  space  for  the  c^ollection  of  o^Iema,  iw  far 
as  microscopical  examination  enables  us  to  judge  of  the  same.'  Now,  there 
is  a  seric*i  ol  tissues  which  consist  of  bundles  analogc»us  to  those  in  the  eutiis 
but  iu  which  tlie  interlacement  is  so  luose  that  fluid  ca.n  very  easily  pcnneutt! 
them.    To  this  cla**  subcutaneous  and  submucous  tissues  belong.    The  looee«t 

'  I  xlo  not  refer  bere  at  all  to  the  ooiuplicatM  relnUnTiK  in  Ixinr,  ninco  I  cutnot  eni«r  Into  a 
fififfioi»»Ujr  (Irttnlli'i!  anvmiit,  ani)  I  i\o  not  know,  morvovet,  hovr  luuuti  of  tho  knoiru  Htructore  U 
to  be  Bvi'U  in  tbt>  living  fiuljjuct. 

■  T,li-l»Tki)hn,  StrctuilT,  RnKnon-Ux. 

*  WiUiin  the  tratU  itsvU,  liowvvtfr,  saob  oolLeutiuus  ara  probabl;  possibl-?  uwind  the  Tii»»oU- 


p 


THEORY   OP   FIBRlLLift   AND  OP  CONNECTIVE  SUBSTANCK.  41 

amiu^iuent  t>f  this  kind  is  rcprcfMmtetl  by  the  subaratlmoid  tipaue.     This 
cou»ist«i  only  of  single  bundles  wLieli  lloat  in  the  spacu  tilled  with  tluid. 

All  nf  these  tifiwiu*  ]imvide<l  witli  inti'i-Klitial  ii«!BLe«,  were  still  ctOlod 
ttUithtr  tissue  during  the  first,  ten  or  twenty  yeaw  of  our  i*iitury.  "Cellular** 
doefl  not  (lignity  that  cells  are  present,  in  the  aewittation  of  the  tern)  ii*i  intro- 
duced iuto  modern  hifltolo_i;y  bv  Schwann,  but  that  cell-like,  hotu'yconil>-like 
^ixuies  arc  prewnt.  Joh.  Miiller  1ms  iiitro<luee<l  the  expre«-ion  '*c<mT^ctive 
(/.-wfie/*  for  this  tissue.  If  we  negliK-t  the  varying  width  of  the  nieolies,  and 
oven  (he  very  existeiu-e  nf  the  ini-Klics,  we  m  fact  sett  a  iHiluninar  (ntiungfiir- 
mige)  formatimi  prevailing  in  tendon,  the  tendinous  merabraneH,the  futirt,the 
mucouia  raembranes,  and  eubeutaneoun  and  Bubmueous  tiasuotn ;  in  the  me«en- 
ttry  and  ui  other  serous  membranes.  This  columnar  foriHatiuu  is  peculiar, 
thcrt'lbre,  to  i-onnw-tive  tissue,  even  where  it  does  not  prtMliK-u  a  I'dlnlnr  ti^Kue. 
In  plm-e  of  i^tJnmmn-  formation,  I  shall  liencol'orth  employ  the  more  usual  tenn 
of  »ypiniccfitY'tiAfue  fniiulle.  At;i;i:»rdiujtly,  connective  ti^ue  consists  of  bundles 
that  are  united  in  various  wavs.  But  every  btmdle  consititK  of  cells  and  baeiit- 
subetauce.  Every  bundle,  whether  large  or  small,  therefore,  foiTus  a  compact 
msM  nmilar  to  eomea  uiid  eartihigc.  Eveir  sueli  bundle  c-an  Buppumtc,  and 
tliat,  too,  in  the  same  maimer  U8  iteacribed  for  the  cornea. 
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Every  bundle  sueb  as  can  l>e  mode  to  appear  in  tendon,  cutis,  Rubeotaneous 
tissue,  suhunKthnoid  tissue,  untl  nthei"s,  may  also  be  i\vir\m\aXf.-i\  fhriUar  bttndU. 
Now  tlie  (piestiou  of  the  occurrence  luul  genesis  of  the  tibrilke.  constitutes  one 
of  the  most  im|>ortant  chapters  of  normal  and  patholocical  histolotry.  1  ini^lit 
elmost  say  it  constitute**  <tne  of  the  most  important  chapters  of  all  jiutholoi^v. 
For  tliat  Vriffbtful  host  of  diseases  which  are  desi^iatetl  as  cicatrizations,  con- 
tnuAioiw,  scleroses,  atid  (in  onler  to  make  siiec-ml  inentiuti  of  only  a  single 
series),  those  severe  forms  of  disiyistt  of  the  central  nervous  system  known  as 
tabes  dorsalis,  lateral  scion  wis.  and  multiple  sclerosis,  which,  though  probably 
only  chroni*;  inflamnuitions  vet  Iwid  to  the  destruction  of  life  in  spit<!  of  all 
remedies,  all  consist  essentially  in  the  formation  of  such  tibrilla',  or,  still  bett-ar, 
of  a  tnuisforimttiou  of  the  nerve  tiwue  uito  fibrillar  tiK-^uc. 

Histologista  iuui  reoogni/,e<l  the  fibrillte  by  the  i-xamination  of  tissues  tlmt 
were  dried  or  alrore*!  {(Ntntra<^ted)  by  reiigent«.  If  we  sotlfen  in  water  a  dried 
cioniea  or  a  dried  tendon,  and  tease  it,  we  will  see  under  the  micr(jsco]KJ  verv 
fine  Hhrillie,  which  are  arranged  at  times  in  large  bundles,  at  oliiei-s  in  small 
fKies,  nr  which  traverse  the  field  of  view  singly  and  in  an  irr^'gular  maiuter; 
in  short  we  receive  the  impn»*iini  that  the  entire  tissue  c<<nsisl«  of  such 
tibrillH\  but  tluit  they  Imve  l>tHrn  ibrnwii  into  eonfnsion  by  tho  ti.!jising.  On 
the  groimd  of  these  oljse.i'vations,  it  was  said  :  Com«i,  tendon,  and  cutis  lonsist 
of  finrillar  tissue.  On  similar  grounds  we  can  go  further,  and  say  in  general: 
The  connective  tissue  conls  consist  of  fibrillft'.  they  are  bundles  of  tibrilliB. 
More  rw-ently  the  l»asis-substanc<!  nf  rancemtiMl  4-artiliigc  and  hnmt  has  also 
Kn-n  recognized  to  be  fibrillar.  And  thus  we  we  aiuithei'  analogy  between 
ninuective  tl-wuc,  on  the  one  luind,  and  Ikjuc.  caitilage,  anti  oiniea,  on  the 
other.  They  all  consist  of  cells  and  basis^ubptance ;  m  the  dried  or  maotv 
rat«l  state  they  all  diacloso  a  fibrillar  stmcttii-e. 

In  the  year  1K45,  R«ichert  <:hissitied  all  these  tissues,  and  a  series  of  others 
which  I  will  mention  hereafter,  under  the  common  name  of  t'oiii}frtiiv  suh- 
Mtiiirr.  Reichert  in  effect  denietl  the  existence  of  fibrilla!  in  a  series  of  tissues. 
It  wm  not  the  (ihrillie,  but  a  [Kxailiar  substance,  which  was  chamrferistic  of 
all  theee  tissuetc     Thus  the  term  cotiTuctive  mibstame  indicates,  as  it  were,  a 
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hiMtoInpi-iil  tlit^ory.     The  entire  ummmpTit  of  the  oWor  niiritiscttpu-  mi-tluids 
wiw  bi'()ii>jht  to  hear  u[i  this  Uhscrtioii  of  litncliert.     In  the  first  place  it  w» 
Alex.  KoRi'tt,  who,  luulcr  BrUtke's  dirw-tion,  (icmoiwtratod  the  exurttnt*  of 
tliLWf  (ibrillft;  iii  i*pitti<tf  Reifhert'saHseilion.     Thf  fibrilhi?,  he  tuiid,  are  unitwl 
by  an  ulbiiininoid  ctnicnt.     W  we  preserve  the  euti(»  iii  lime-water,  ot  iii 
bnr^-ttt-water,  the  eenieiit   it*  lUssolvwl,  and   the  fibiillte   full   apart.    Tb«ee 
ixwulti*  ugriHstl  with   tiie  tetideiK'ii'M  of  the  niicnwtHipistH  of  that  time,  aiu)  a 
large  m^ority  (nf  histolotfist-H  take  tfaiB  etand]joint  uven  at  The  present  dajr. 
The  doctrine  of  the  tibriUar  Htrueture  of  eonuectivo  ti£giie  api^earvd^  and  gtiD 
amjeaiM,  to  (ttaiid  on  a  solid  foundation.    Thedieelosure  of  fibrillre  in  Kme  by 
Ebner,'  followetl  entirely  in  the  sitirit  of  the  method  by  whitdi  RoUet  had 
dunionstnited  the  exiwtenee  of  fibrilla'  in  the  ctinieji.     It  was  the  old  method 
<tf  exiiniiniiit;  nmtvnited  tiftsiK*.    We  are  vyry  much  indrbted  tn  tht^e  methods. 
lly  ihfir  iiiij  histoloiy  aequired  itn  first  solid  foundution^     The  examination 
of  eoiilniettHl  und  inmenited  (*i>eeinienH  \a  iiuiii^peni^ahle  even  to-thiy,  and  will 
n-'inain  t^o,  perhum,  for  all  time.     But  the  resultx  mtuit  l>e  cheeketl  by  llm 
extiinination  of  living  titssuui;  by  the  exuniiiuitifm  of  tiwue^  at  variouti  a^« 
of  their  jsntwth  ;  and  tiniilly  by  the  t-xaininution  of  the  tiK*u«*  in  |rt»tlioloKri<al 
t'onditions,     Neitlicr  Ihv  i-ornea,  nor  thi-  tendon,  nor  tlii'  eartilage.  jierroitgof 
the  riH-offiiition  of  fibrillfe  in  the  fresh  state.*    The  basis-eulwtanee  apjfMin 
homogeiKxius  in  all. 

Now  the  objcc^tion  may  be  rnitietl  tlmt  thi*  i>rovee  nothing.  Tlie  Ijtwis-^ub- 
HtamtM  appear  honn^'neouH.  beeau:*i^  the  fibrilla;  are  united  by  a  tx'nKmt; 
bwuuHf  fibrilln?  iind  eenieiii  itossttiM  the  t»aint*  optit-al  pr(t|»ertio«.  If  I  deny 
the  existoiHf  <»f  fibiillte  on  aaxnml  of  the  lionH)gen(?oiw  appearani*  of  the 
ha*«ii*-i*ul»<taniv,  I  must  likewise  deny  the  existence  of  the  t'onitii-**orpusfles, 
it  may  Ik'  wiiil.  For  the  frewb  cornea  (»howrt  no  strtu-ture  at  all;  it  is  of  6 
ghuwy  brigbtiKt*!*.  Miwt  we  not  admit  nevertheless  tliat  the  network  of  eelfe 
doee  ex'wl,biit  that  we  do  not  see  it  becauBe  it  po«*««e8  the  eanie  optical 
iini|H'rlit«  UK  the  lM)si»-Aub»taiu>e?  Now  this  in  a  vers'  weigh^  otneetion,  but 
It  is  oiHii  to  ilisenrtHion,  and  in  order  to  elucidate  this  question  I  ehall  next 
introduce  a  few  remurku  on  the  eell>nucleu& 


Om  the  Ckll-Ncclbits. 

If  we  examine  an  aiiuvboid  white  bl<«od-coriHiseIe  of  the  frog,  we  will  al 
tiincei  iH^v  inu'K'i,  and  at  tinHi*  not.  A  more  atvurato  examination  teaches  lis* 
that  the  nuelei  f-oine  and  go;  that  new  nuelei  aWi  are  fonne<l,  now  in  ihtB, 
now  ill  that  luirt  of  the  «.vil.  It  hup|H.>ii!*  fiiiihenuoi^*  that  on  one  side  a  no- 
eleus  gnvdnally  a»i)uiret»  the  I'haraeier  i if  the  eell-lxKly.  while  on  the  other 
dido  A  new  addition  is  made  to  the  nucleus  from  out  of  the  cell-body.  But 
as  (Hwm  iw  wo  add  acetic  acid,  nuclei  inuuetliatelv  ari-*e  in  definite  ahapffi, 
in  shajHw  lluit  WTre  pn'viously  not  pn'sent.  This  cttufigviration  is  now  a 
lufiiing  one,  situ"»*  tx-ll  and  nucleus  have  Irxviuc  Ufrletw.  Tlie  nuclei  a^  they 
ftp|>ear  in  rvaieti^'ii  witli  aix'tic  acid  have  Wx-u  known  long  simv.  If  anvbo<Iy 
had  awcrtinl  twenty  ycjiiv  ago  that  such  nuclei  did  not  exist  in  theliWiip 
while  bb»*HUt*ri»UMc\v,  the  a^ssertion  would  ix-rtamly  har«  been  reganlctl  fli* 
euliivly  ut\)uKlihabU«.  X"»w  iuatten<  atv  iUflerenf.  Tbe  a«sainptiou  of  the 
apjH'unuu'e  and  disap|ietu-iuuxi  of  nuclei  in  ivrlain  varietiett  of  wells,  is  mlin"«t 

■  Ttk*  Ibrilbp  uf  t«fe«>  w«n  kMwn  tvfocv  lUa  :  yPaXArret  had  dcwmlM^  than  to  Mut  SehulU*'* 
AlAiT.  W.  t. 

•  KMktuUtfl  it)  MiWMtM  kMawr  iuUMdUM.*  AAf*  n««iilM. 

•  r\r*%  oi^rrti  >r  Anidt.  aad  thr>  Xyr  njaaU  (WImmt  nrdte.  Jalirb«ch«r.  1679).    But  tbt 
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'ersallj  admitted.  The  zoolivgists  evtn  aav  that  my  obiwn*atinn  w  not  at 
.  iiowQiH*;  tliut  thvy  wv^x'  I'aiuiliar  with  iWhi  phiniuiiii'iiuii  long  ugt>,  lit 
BaM  of  tho  lowwit  animal  IbrniK.  'Hius,  in  spitt-  of  (lie  majority  of  vhWa 
cxamplu,  young  eititliolial  rellw)  having;  rortigniyjililo  nnoK^i  in  llio  living 
imen;  in  wpil*^  of  tlio  inirlout*  l«-ing  still  regarded  u»  an  attribute  of  th« 
it  i«  neverlhi.'Ie*«  aduiittud  that  tliere  are  cell«  in  whiih  t.}ie  nnclwin  ii* 
taut  fiu-'tor — in  which,  at  times,  there  is  no  nncU'tJs  at  all  pn-sentJ 
ore,  a  niajorily  siiivlv  of  all  mthologistw  admit  that,  diirmg  the 
of  inflammation,  nut^lci  appear  m  Kuoh  large  iiumljere  ai)  to  exclude 
dniiht  of  their  new  formation. 
wm  one  might  ft»y  that  this  is  just  the  ix>ndition  of  things  in  the  i-ase  of 
^work  ot  eelU  m  the  eoniea.  It  is  true  tlmt  cartilage  and  Bome  other 
les  enable  nn  to  i-ceognize  cell^  in  the  living  rtjveeinien;  it  ia  true,  like- 
I,  that  we  lan  regularly  make  ccIL**  ftp{>onr  in  thi-  conitai  by  the  nue  of 
lent^;  it  is  true  that  we  can  aluo  see  them  in  the  Intluinwl  fornea  in  a  fre«h 
).  But  fW>m  the  inRtances  already  eited,  wo  eannot  conclude  witli  eer- 
^  that  they  exist  in  the  norin:il  I'oniea. 

iowever,  I  have  made  new  obHorvationi*  on  this  matter,  and  when,  on  a 
lequent  jiiige,  thetw  observations  are  nientioncil.  I  nhall  revert  to  the  matter 
aud.     But  before  doing  so  I  munt  eonuider  a  M^ricfi  of  other  tiwuee. 
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aeriea  of  tiiwueH,  thesfmetureof  whieh  is  eBBCntially  different  fn>m  that  of 
B  already  menti<ined,  is  likewise  in<'lndeil  in  the  lint  of  connec*tive  t>ul> 
Bes;  I  mean  the  sK>-ealie<l  fnunework  of  the  brain  anil  spinal  cord  (nou- 
iiL,  Virehow),  and  llie  so-ealleil  adenoid  tisHue  in  tJie  Ivmphatie  glunds. 
\  tiiwue  eonswt*i  of  eellH  and  ihi/ir  [iroeetweB,  the  latter  Iteiiig  hnuu'hed  and 
ling  an  extensive  network.  The  network  is  really  the  i-hanirteristii'  part 
be  tiwue.     The  eells  (|»ojiits  of  jnnetioti  of  the  network)  are  entirely  al»- 

in  certain  parts,  jw,  for  examiile,  in  the  sinna  of  l_>Tnphati<*  glaniis.  Sinee 
llie  were  regarded  iw  t-hanu-teristif  of  tlie  eonnettive  substancv,  one  waa 
to  suppose  that  Ibit*  meshwork  t^xik  the  plat-e  of  the  librillte.  But 
■work  of  the  adenoid  snltntanee,  hh  well  an  that  of  the  neuroglia,  is 
Other  hand  analogous  to  the  network  of  cells  in  the  comea,  in  bone,  in 
on,  ete. ;  while  thf  hbrillie  into  whith  the  bitter  tisHues  api>ear  split  iatti.*r 
Bnition)  traverse  tht;  l>asit*-sid»Htan(.-t*  like  the  threails  of  woven  eh>th. 
W  the  network  of  the  adenoid  stdwlumt-H  and  nf  the  tvntral  nen'mis 
^k  eannot  lie  wtranltHl  aw  aiiidogous  to  the  filtrilhe  of  the  eonnectivo 
PKccH.  The  aiuilogi,'  lictween  these  tisMueat  uiu>^t  1h;  sought  for  in  other 
[ta.  " 

\  tJie  lymplmtio  glands,  the  meshes  of  the  nctivork  are  tilled  with  a  fliiid 
'hicli  tlie  lymph-eor])Useles  float,  wben^-e  the  whole  tissue  is  so  solt  ami 
igy.  Fn  the  gray  nmlter  of  tho  Imiin  and  spinal  cord,  the  network  is 
r with  a  maaw  wliifli  we  do  ni>t  thonjughly  nnJei-Ktand ;  with  a  mass  whieh 
B  to  the  gi*ay  nuitter  its  jieouliar  eonsistemi-e.  In  tlie  white  matter  rif  tin- 
B  and  Biiinal  eord,  the  nu^sher*  of  the  network  are  adapted  to  the  nerve- 
^;  in  otuer  words  tlie  nerAe-libi*es  are  stuck  into  a  net  of  conneetive  sul)- 
DB.  It  is  pn>b«ble,  furthennori'.  that  in  the  cornea,  in  I>i>ne,  in  cartilage, 
endoii,  etc..  the  mej*hes  aix-  tilled  with  something  that  gives  to  each  of 
S  tisrtUL-s  a  clmnK-teristii:  jihyHJeui  state.  In  bone,  for  exiiinple.  it  is  tho 
•flalt«  mixeti  |»erhajis  with  other  substances.  We  hlh-  aeconlingly  that,  in  a 
^  eonditioii,  each  of  these  tissues  Iwlong'mg  to  the  connective  •lubiitaneeii 
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HhowB  celU  nmler  the  microitcopc,  besides  a  network  of  prootteeB  and  u 
intercellular  t^ubstanee.  If  thf  curueu,  or  the  curd  of  thu  t«ndou,  )aa  fidko 
upart  into  fibrillii.',  the  clettva^e  cxtoiid-s  througli  the  entire  bu8ifi-eub8tanw,M 
was  first  i-eeogiiized  b_j-  HcitTinnnti;  it  irDpIii'st^^  the  network  a£  well  iw  (lie 
intercellular  fialwitanoe.  Chily  the-  ix''il-l>odie«  themselves  (the  points  of  jutictiou 
of  the  network)  wirhpstand  the  cleavage  Iiere  and  there.  Hence  also,  hi«ti>li> 
gisttii  of  former  times  taught  that  eoiine*.-tive  tit^ue  consisted  of  bundles  of 
bbrilb  and  of  conuectivo-tissuo  corpuscles. 


Tks  Transversely  Striped  MrscriAR  Fibrks;  CoNTiwrATioN  of  thr 
Discussion  on  the  Xatire  of  thr  Fibrill^ 

The  pnmerty  of  being  resolved  into  fibrilhe  belongs  not  only  to  the  eon- 
ncetive  substance**,  but  nUi  to  other  varieties  of  tii<tiue.  It  has  lx*n  made 
known  (by  Briieke  if  I  mistake  not)  tliat  tranaverBcly  striped  muscles  whidi 
have  l>een  pre«erve<l  in  altohc»l,are  ver}' easily  separated  into  ven" fine  fibrill*. 
This  method  <>f  prcttamtioii  present*!  us  with  really  ejilendid  pictures  of 
bundles  of  filirilliv.  Kucli  fibril  shows  the  rudinienls  of  the  trani*vcr«'  etri»- 
tion,  and  acconlingly  looks  like  a  string  of  beads.  On  this  uwount,  too,  ve 
call  the  transversely  striped  muscular  fibres,  iu»t(/fc*  of  jminitirtjibrits.  All 
the  strings  of  beads  together  make  up  the  bundle,  the  muaeular  fibre,  thif 
U'ing  in  a  closed  sac  (the  sanxkmma)  which  is  everj^vhcrc  closely  adherent. 
Formerly,  every  such  tibril  was  thought  to  consist  of  a  series  of  little  rodn 
{sarcfmn  elcincntjs)^  that  wert^  united  by  a  kind  of  cement,  an  interrue<liute  ^u\y 
stance.  As  lont;  as  the  librils  tidiere,  it  wu«  said,  they  present  the  upjKiiruDce 
of  transverse  stnation,  because  a  number  of  sarcous  elements  with  intermediate 
substance  are  arrangeii  in  juxtaposition,  and  run  in  a  transverse  directioa. 
But  it  was  supptMed  that  the  umscular  fibre  could  be  divided  ijito  disks,  a* 
well  as  into  fibrils.  Muscles  uf  the  hiiiirnphilua,  presence!  in  dilute  muriatit' 
iU'id,  prcjtent  sucli  an  Hpjiearanw.'  Every  such  tninsvei-sedisk,  i-onsistingunlv 
nf  (*an^oiis  elements,  was  udleil  a  Bowman's  disk.  Following  Uriicke  and 
linllctt.  Bowman's  disks  also  received  the  name  of  chief  subsiancf  (]lauj>t^u!>' 
staiuc)  and  the  cement  between  them  that  of  intermcffiaU-  jfttb^tancc. 

During  the  last  fit'leeu  years,  however,  the  theory  of  the  structure  of  mUK'ks 
has  materially  iliangwK     During  this  ]ieri(«l,  tut  many  new  and  i'i>nlr»dii*t<«y 
views  on  this  subject  have  Ix-t'ii  publishwl,  that  J  ain  scarcely  able  to  form  a 
clear  idea  of  tlie  state  of  liteniture  on  the  tiucstion.     Thei*efore  1  cannot  give 
a  general  survey  of  it,  and  I  have  no  inclination  tn  do  so.     I  Indieve  tlial  the 
hisu^logists  who  are  at.  iIk^  prt-sent  day  quarrt'llmg  about  the  presimiably  veiy 
coinplinilcd  stmctnn!  of  muscles,  arc  on  a  wrong  path.     I  nave  conclusive 
proof  that  must'hf  (jiw  far  m^  \Xs  |)i'n'eiiliblf,  microMcopic  stnicturo  is  oonwrneil) 
IB  very  sintply  tV>nne(I.     But  I  slmnid  like  to  support  the  description  I  iuteud 
to  give  by  first  drawing  the  following  pli-ture.     In  the  transversely  striped 
muscle,  tlie  ap|K'UJiince  of  things  is  at  times  somewhat  the  same  as  in  a  iluuca 
Tlie  t-oujilcH  <-lmi[gc,  and  r}ie  gr«iu]iing  varies.     ASIioever  d«.»i's  not  obser\'cti>c 
eliangt?s,will,  it  it*  trm\always  sec  ilam-iug  couples.     Xevcrthelcss  thcVHn'uot 
always  the  same  cuuplcs.     And  it  njay  1ittp|>en  tliat  at  oue  time  only  sin^i' 
|»airs  are  dancing;  at  another  time  two  iwirs  arc  grouped  together;  then 
again  se\'cral  jKiirs.     The  dancers  may  resolve  themselves  into  rows  walkiiij; 
in  single  tile  (fibrillje),  or  may  form  a  broad  front  and  iimrch  in  w.>Iunuis. 
Finally,  they  may  break  up  the  dan<--e  and  move  about  without  iiegulur  onltT, 
or  may  remain  (juict  after  bivakirig  up. 


'  But  WB  ft  rulu  Bvrerikl  diska  adlien}  tagetb«r  in  the  apecimens. 
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If  we  look  at  the  freshly  excised  (living)  rausele  frxira  the  extremity  of  a 
//y^/ro/jAjVMa />iiwiS,  we  oj»ii  obtwTve  trurit^foriiiatiLHis  which  forrcsiioiKl  to  the 
|>!etur«  jtist  drawn.  The  mnsrle  of  the  atbri'said  iiiineit  still  nrnkew  very  lu'tive 
uiovemeDtfi  under  the  covering  fi^lit^s  "f  »  >»li'ie.  The  mjiw*  (»f  the  niUHi-le 
undulatoi  to  and  fro,  an  it  were,  and  tlie  details  therefore  eaiiiiut  he  readily 
pen'eive*!.  Wlien  it  liat*  lieeonic  sf^miewhat  quieter,  we  can  j*ee  so-called  con- 
tnu-tile  waves  proceed  iiloiitf  Kiiigle  fibres;  a  knot,  a  protiihemiiee,  ai"i>arently 
i»as!*e8  uloiig  the  nni.seiilar  hhre.  If  the  niuseuliir  tibrew  liavc  rcmaiiied  any 
leii^h  of  time  on  the  pliile,  very  iKHuliar  phenomena  niake  their  npjKyiniiK'e, 
winch  are  pix>ljnbly  patholojrical.  lie«.'au»e  they  are  tlie  forerunners  of  <leath. 
!:M>me  of  the  miwoular  tihres  suddenly  become  coaverti'd  into  bundles  t.»ftibril- 
la-;  suddenly  the  tibrilliir  Btnu.tun,'  dit»Hppear8,  and  the  broiid  ribbon-like 
tdiaraeter  retunw  in  iU  Hteinh  Then,  again,  we  seo  variutioiw  in  the  hn-adth 
of  the  ribbons,  and  In  their  distaneei*  froni  eaeh  other.  In  addition,  tlie  in- 
ternal ^tnietnre  t>f  tlio  bn^mii  l«jn<l«  change*.  At  tinie(*,«ucli  ii  \mmi  is  bright 
in  the  mid<lk'  and  dark  at  the  hitend  zones;  at  tiiije»»  the  condition  u  re- 
versed. Tlie  dark  zonea  appear  granular  anil  irivgiilarly  boniered  at  one 
time,  aiul  at  another  humogeiicouK.  Su'Idenly  tlie  trauKvci-sc  srriiitit.ni  di:*ai»- 
pearw  in  a  fibre,  and  it  jiHsunic*  a  tibrillnr  structure.  Tbon  rbc  filirilUe  are 
suddenly  lost  to  Kiglit,  and  the  mupcnlur  tibre  looks  like  a  homogi'neou«  iiuiw 
proHded  with  granulett.  A  renewed  undulation  and  we  have  again  the 
rit>lM>n-Uke  api>earance. 

As  long  ago  :i»  the  year  1870.'  I  gave  a  niniilar  ilescriptiou  iu  my  Manual 
of  lXh*tology.  The  nioix'  miMlerii  iiihtologicyl  Hcbiml,  however,  has  warcely 
taken  any  nutiire  of  this  dt^irription.  A  nnnilw^r  nf  liistinguisbcil  hiHtologisls, 
then  aft  well  an  since,  liave  dcscriliecl  certain  of  the  variable  phenomena  aw  the 
structure  of  the  muRcle,  and  in  this  state  of  atiairs  it  ib  connirehensible  that 
very  different  vieWH  Bhonhl  i.iwail.  (Jiie  of  luy  pupilfl  (Heppner)  hni*  ai-- 
eonnted  for  some  of  the  variable  phenomena  on  the  ground  of  optica]  illnwions. 
But  I  tnivat  now  acknowledgi'  tliat  T  niyinOf  waft  (lr<-eivi'il  in  this  rcHpwt. 
TJiens  are  no  Dptical  ilhisioriK  in  ([ueistinn  here.  AVhat  llenst^n,  Kniurte,  Kn- 
gelnian.  Merkl,  and  other  hiTttologists  have  dewril»ed  in  the  nuiwle,  in  really 
hatHHl  on  tact,  but  the  fact  itself  w  not  constant.  The  inuriclea  of  tho  trunk 
of  the  fnig,  and  also  tho«c  of  uiauiuialin,  are  not  an  clumueable  as  the  musclert 
of  inBe<'tfi.  In  the  former  iiwtance  the  «*oniUtion  i«  iviiliy  one  of  stability  a* 
long  as  (he  tiswue  is  normal;  but  as  siKin  as  the  nuist-le  of  the  fmg  Ita«  tui 
intlamniatory  stimulus  iippHcd  to  it.  tbc  stability  i-eiises.  Tme,  ni»  such 
movements  arise  as  in  the  Hydrophilus  nniscle.  Tliere  Is  a  slow  dis|rlac(^ 
ment — a  displiicenient  such  as  1  have  called  iv(f:nialjioiriu'j  luofi'H'  in  the  caw 
of  the  white  bloodnvrpusele.  Moreover,  when  a  muscle  i(»al)out  to!4upjMirate, 
the  intcnud  changes  become  naire  striking.  The  muscle  loses  its  tmllsver!^! 
Ktriution,  tlu*  nuclei  inereiise  in  numlier,  and  finallv  the  tninsverscly  stri|ied 
musc^ular  fibi-e  is  converted  into  a  naifls  of  ytnmg  cells  oi-  piis-corpiiscU's. 

Such  changes,  and  others  which  are  analogous,  Imvc  bwn  n-peate<lly  seen 
wnce  the  time  of  Banlelelxju  (1842),  in  inflanimatorv  and  iion-inrianimatorj' 
new  formations  in  niusclc.  Otto  "Weber,  W'aldeycr,  Tchanisky.  and  C.  Wei! 
(the  two  latter  under  my  dirwtion),  and  many  other  authors,  nave  given  ac-^ 
eountfl  of  such  prooeswes.  More  recently,  the  inflammatory  jiroeesses  linvo 
I»«^n  again  very  ae<'urately  studii-d  by  Spina,  who  has  found  that  not  only 
lnw-eoq«isc]es,  hut  also  hhHxi-i^orpUiieleti,  can  be  develojjeJ  trcm  the  traiis- 
ferwejy  «trii>ed  muscular  fibre.* 

'  Strick'T'»  Matiiinl.  Aiw-ricnii  *^Utlon.  pag**  1088,  1087. 

"  A  siniilsr  [liBiuimry  in  tlic  ciMf  t>f  rarclnom&tuu*  degvoeretion  ot  tliv  miudei  uf  tbe  Uiagua 
**il  preriooflljr  bwQ  mjuli)  by  C.  Wwll. 
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Tlifse  obsen'atious,  uow,  IciiH-i'  nie  to  liold  the  following  view:  Thenius- 
t'ulftr  fibril  iri  h  i-niitmctilr  nwuw  siirTOnndeH  by  a  tube  {stircoUtiurui}^  a  conlrao 
tilo  inai^  which,  at  tlu-limeof  uncimml  diAt-hargcof  fiinctian,  has  the  jtectil'mr 
api^earance  of  traiisvei'se  utriation,  or  more  coiTcctl}',  of  fmesetwiiig  traii*Tcr^ 
ImiuiH.      But  it  i«  only  a  wrlain  urrutiifL'iiieiit  of  iht  oontruclik'  (>iii>flan<i; 
whieli  gives  it  tLb*  iipiH.iii'uiKX';  an  «i'iiiii|fwiient  fonsiNtiiijj,  ih-tIwju?,  tuily  i<f 
a  viir^'iiig  tleiifiity'  uf  the  iiiann.     Tliin  arran^inont  laui  vary  arrttniing  to  tlw 
order  to  which  the  animal  In^Ion^,  and  aceorditig  to  the  fmution  of  the 
mnsi^le.     It  can  lead  to  all  the  chaneing  appearances  wliidi  have  been  d(- 
Bcrilied  by  ImtologiHte.     In  the  fretth  (living (snecimen,  the  mnt*ole  can  rooltt 
ilBelf  into  fibrillie,  and  it  is  pn:)buL'le  that  tlio  fibrillH;  wliit-h  aiv  to  be  been  in 
siKx^iiiicns  pivrierved  in  alcolicl,  made  their  anj^earanee  Jiitst  previouH  to  datk 
The  bettt  prouf  of  the  lilirillar  t-hanife  i»f  the  liviug-  mnwief  'ii>  ottered  Iiy 
puthalogieal  jii-ociasKw,  taqiefially  by  inflammation,  an  luw  l»ecn  tihnwii  iu  a 
moBt  exhaustive  way  by  Friedreich.'    The  fibrillar  change  in  duteaiV  can  ak) 
be  refrarded  a«>  a.  tibrilljir  de^eriemtion,  as  a  dejitnietion  of  the  nmscle.    Be- 
Hidi*,  we  kiiow  .-itill  another  fcrni  of  dewtruetion  of  ihe  niUHeitlar  etriKtnre. 
The  muscle  nuiylose  itd  jicculiar,  tninsveryely-rttrialt**!  a|ipeHrunce,  and  Uvxune 
a  honnitf**neotiM,  gninnlar  Ina^<^.     Sudi  an  iijiiM-anince  of  tlic  muscles  Iiua  in- 
duced those  iiatliolojrJKt.K  who  alway**  exanime  only  litele»*  ttHMieft,  to  believe 
that  the  homogeneous  ai»pcarji.iK-e  is  a  sign  of  tlie  (featli  of  the  fibre.     But  the 
muneuULT  iibre  ean  continue  to  live  m  a  homogeneous  mass.     Its  nuclei  tan 
multiply;  it  titii  i*uppumte;  it  tun  become  converted  into  blocxl-eonm^des;  it 
can  proiluce  fat-tfnuiules.     Varioim  circiinwtatioes  even  i*eeni  to  iiidii-atc  that 
U  may  regain  its  nonmvl  state  after  a  lot*  of  tJie  transvpnn-  striation. 

AtVr  thiR  explanation,  I  ivtum  ome  more  to  the  miestion  of  the  nature  ol" 
tile  tihrillie.  Is  the  living  imincle  fibrillar?  Poe«  the  mutuulur  tihrt*  eonsisl 
of  a  bundle  of  fibrillin  ¥  We  cau  now  itearetly  answer  this  <|ue6tion  affinra- 
tively.  And  yet  we  must  admit  that  there  must  be  trouiething  eontaiued  Id 
the  muncle  to  permit  of  its  cliaiiging  into  fihrilla-  under  the  influence  of 
certain  Htiiiuili.  If  wc  wtain  the  living  mu«(?ular  fibre  with  chloride  of  gold, 
we  recognize  a  fibriiljir  «trui-1ure  in  the  ppwinten ;  indee^i,  here  the  fibrill* 
or  little  bundles  ot"  tibrilln'  seem  unitnl  by  an  intermediate  tiubstiuiee  uf  a 
deep  violet  color.  Thin  arrangement  lias  been  the  subject  of  numerotu  di^ 
enseions,  OerUich*  hat*  asserted  that  these  dtvp  violet  tracingB  between  the 
fibrilbe  arc  the  continuations  of  tlic  jien'oH.  But  Gerlach's  aeeertion  has.  be«i 
denied  in  various  iiuarti-ni.  I  must  continn  the  fact  that  tliere  is  a  eontiniiitv 
K'twet^n  the  ilireads  of  the  terminal  nen"ous  a]i]jaraTus  twJiich  are  llkewiie 
Btainod  a  deep  violet  color)  and  the  aforc-mentione^l  violet  intermediate  sul>- 
stance.  But  that  we  have  hero  really  to  deal  with  the  continuations  of  tlie 
nerve,  I  do  not  dare  to  tujsert.  There  is  a  stage  in  the  coufHe  of  the  tnflam- 
mator)"  prooess  in  whicli  the  entire  mass  of  the  muscle  has  alrtwdy  changed 
its  appearance.  The  transverBO  strijuw  have  already  disaj'ixiired ;  the  approw^ 
to  suppuration  is  alrt»ady  declared  ;  nothing  more  is  to  be  seen  of  the  violet 
tracings,  but  the  tenninal  ner\*ou8  expansion  of  Kiihne*  is  still  to  I>e  ».*n 
distinctly,  and  alinwt  unchange<l.  Considering  this,  1  must  now  admit  lliaf 
in  the  mu8<,'ulftr  fibre,  alongside  of  the  main  mass  (the  contractile  eubutaiire), 
there  is  distribnted  still  another  substance  which  stains  of  a  deep  violet  rnlor 
— a  substance  which  jicrhaps  favors  tlie  separation  into  fibnllfe.  TTie  queetioB 

'  Tim  boautifol  color  phflnoman*  •eon  with  polwlKed  light  (TWleke)  lire  well  eakulitod  to 
Hiipport  tbil  ri>ow. 

■  ("ulwr  projfTfWBiTi*  Muskrlatmphlr'.     Rorlln,  1873. 

*  Mftx  bchulUvA  ArclitT,  Haint  xiii. 

*  TliU  Is  thi*  ttrniilijal  ncrvmifi  vxpniminTi  Kitiiati'd  b«(w«>en  Rurcolmmia  aiid   tltv  oootrictile 
^u^«Ulloe,  and  waa  diiwvered  by  KfUin.-.     [Nntn  of  the  Traiislalor.] 
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of  the  iialuiv  ul'  lU'is  dulMtauL'U  U  iiiKki-idwl,  as  is  al»o  tliu  qiitstluri  of  how 
ihi«  snUttuiicv  W  iliutribiirtid  ui  tliu  liv'iu|r  niiiM-iilar  tilnv. 

A»  rcvardu  llie  tiliriUw^,  wi'  have  ni>t  yet  ixaii-lu-tl  a  dwwion.  For  iho 
(in-suiil,  Tut  us  rviaeiiibfr  tluit  tin*  tihriila-  miiy  apiJi-ar  ami  <llrta|)poar  again  in 
llu-  living  miuclc.  and,  lui-thvnnont,  ttial  in  (liwast-  tin-  inii(w.'iilar  tilnf  can  iw 
dfrthitively  tnuwtonni'd  into  iibrillar  iumMkt*,  not,  liowcvcr,  lunini;  Uiert-by 

I  it*  tnuctional  power.      And,,  relying  uiwu  tlice«  and.  utiiur  exjierieufes,  wo 
will  ciOQii  obtain  a  delinitive  aubWur. 


The  Sminith  Mirscri-AR  Fibref  anp  thk  Ckstral  Nervous  Ststkm. 

CuNTDIDATKlX  OF  TUE  DiSCUBSlON  ON  TUE  FlURlLI^. 


A  more  McaiThing  eriticit*m  of  the  hyiwtbwi-i  of  the  pro-cxi[*ten<T  of  the 
tibriilK,  ir*  t'unii(«be'l  u»  by  tbortc  tissncw  wliidi  tmnrmlly  lu-vcr  iihjH'ar  tilirillar, 
whether  I'xjnnini^i  ui  a  tVesb  or  in  a  nmecmtiHl  litatt*,  thoutb  it  iw  true  tlait 
they  may  b»H-oiiu'  tibrillur  when  subjected  to  jmlholof^cul  fliungeH.  To  this 
vilu*  iK'Iniig;— 

(Ij  7'fw.  Snuff'th  Musrufuf  Pibren. — In  the  normal  state  we  recognize  the 
Kinotnh  nniM'ulor  tibren  un  Htiiudle  (X'IIb  with  oblong  imeleL  In  cane  of  mp- 
iiunition.  Ihe  mnootb  niii«ciuur  fihnw  may  ftulMlivi<Ie  and  form  pitjWoniuweluH. 
nut  then*  is  a  regular  HtTies  of  chruni*-  pitH-eirt'L'ss  in  whifli  they  are  iiiangiHl 
into  fibrilla'.  The  eIo**e  n:latii>nnbiji  W^iwwu  fihnmin  ami  nii/oiiia  it»  batti-d  on 
Ihetw'  tmui^itionA.  In  jtiich  iie<»plai*ni(s,  we  riml  luKlividvd  (noii-tibrillatrtl) 
mo<ith  niiitioular  tibre^t  next  to  hundhv  of  fibrillie.  ileneo  we  may  bo  in 
doiihi  lut  t<»  whether  wc  liavo  to  deal  with  a  lihroma  or  a  myoma,  accoi'diug 
|.9M  one  or  the  other  tissue  itt  more  abniidaiit. 

(2)   Tfir  Whttif  and  Gnu/  Miifft-r  of  the  C-cntrtd  NfTmns  Sifxtem. — I  liave 

alruatly  wuittxl  tliat  the  niwliillutwl  fibnw  of  the  "whitu  matter  are  stnok  into 

lamcntoni^  network  of  eonnwtive  substance.     Thiis  network  is  directly 

tlimouij  with  tliflt  tine  network  which  constitutci*  the  neuroglia  of  the 

gray  matter.^     lu  the  ^croy  matter,  however,  tlio  network  is  filled  up  with  a 

tnaes  which,  in   the   living  8j>ccimen   {R-rhajwi.  i«  homngencoua.  hut   whieJd 

niiltears  finely  granulated  ni  hardened  i»n'|iarations.     Thw  fine  netwnrk,  y>^*w 

the  made*  in  it^  m(<:iheH,  constitutes  the  bn^is-Huh^tanee  of  the  hniin  and  Hfunal 

cord.      In  thifi  ha*ti!*-*tnhHlant!e   the  ganglion  (»lli«  and  tlieir  ifrtx-esvet*  are 

«ituau><l.     Tlu-se  iiriKxtwes  arc  of  two  kinda,  as  waj*  iirst  Bbown  by  Deiters.* 

n  the  first  place,  we  have  axi»*-cylinder  prfjcewies,  such  proeetwea  as  penetrate 

ihe  white  nuiUt!r  and  betvrae  the  axiH-cvlinders  of  the  meduUated  fibres.     In 

the  seiond  place,  tho  ganglion-cells  sencf  out  proeesw*  which  fonn  comiectiona 

TTith  the  network  of  the  neuroglia.     Thet»e  profet«>ert  were  called  by  Peitoro 

^<r»fof>/n.wm  processes.      Beeideg  the  ganglion-cellB,  we  meet  witli  other  cells 

9n  tlie  gray  matter,  concerning  the  nature  of  wliicli  we  are  not  (pnte  clear, 

mill  tlie  proeeBBea  of  whieh  are  likewiw  coutitniMUH  with  the  network.    iVlaoy 

^  theee  oelU  are  called  counective-tiBBUc  eurimselen. 

A«  I  cannot  here  enter  mto  the  diwiiasions  on  the  minute  stmctnro  of 
h«  gray  matter.'  I  rest  aatisfied  with  this  description,  and  rceapitulate  qa 
"illows:    In  the  gray  matter  there  aiv  wind  ion-eel  Is  and  other  eells,  the  pro- 
of which  fonn  a  fine  network.     Tlie  network,  /thi.t   the  mans  in  its 
ihes,  i-oiiiititnttw  the  haBi»-r*ubHtance.     Hut   there  aiv  also  jinx-esses  which 
originate  in  the  ganglionH.H;ll6,  jtasB  tiinsctly  into  the  white  matter,  and  con- 

'  Tliii  m-ttr(rrk  in  tilciitlrjtl  wltti  Iho  Aalaitane»  OAllitl  "  neuroglia"  by  Virchow.     n  wm  flnl 
■tinrtteljr  'li.«crit>e<l  bj  Bidder  and  Kapffer,     ^-^  titu  liJxtorr  in  riijr  Ujcturui,  p.  &&1  ti  irq. 
'  1'nimiticli.  itt)Hr  nrliirn  uml  KUckt'iinmrk.     Braunsubwti'ijf,  1865. 
'  ^  mjr  Lactam ;  LmI.  xxxJi.  ji.  &i;l  d  Mf . 


PATIlOLOaV   OF  IKPLAMMATIOS. 


Dtittite  the  axiiwytiiuler**  of  the  nieiliillalwl  fibnw.     In  ailUitioii,  tUe  iivni'iNrk 
of  nuurogUu  m  mo  gra^*  matter  is  i;ontmuouR  with  the  network  of  neiin ;:':: 
in  the  white  matter,     lii  the  whit*  matter,  however,  the  Detwork  is  not  ti ..  . 
lip  with  a  granular  luadd,  but  the  uierihca  of  the  network  ailapt  thoi- 
tlu'  iiLTVu-tihrL's.     The  L'cUs  in  the  ucumglia  ot*  tliu  white  matter  ..  ■ 
and  vyry  sniull- 

Bc'witloti  the  network  of  neuroglia,  another  network  w  found  in  the  white 
matter,  namely  in  the  meiluIlaiT,'  liu-er  of  the  non'en.     Thie  network  was  tfw- 
eovereii  Ii}'  Kiihne  and  KwaM.'     The  medullated  fibre  ronpittts  of  the  iixi.*- 
evliiicler,  of  the  meihillary  layer,  and  of  a  siruclureleiw  Hheath  (S^-hwaiin'* 
i»iu'alh)*  whit^'h  liiuil(*  the  medullury  hiyer  exteniallv.     'Sow  it  ia  the  ukxIuI- 
lary  layer  whii-h  t-imtuins  the  atViiviiH-iitii)iieii  net.    'I  lie  mwhesof  this  network 
are  here  tilU-il  with  tlie  jfoi-iiliur  subslanee  that  we  »*all  iMdidlanj  SHlj^hnn. 
'Vh'xv,  i»  a  Hutifitanee  rich  in  tat,  which  lends  to  the  entiiv  nerve  its  omi-ity. 
If  we  wish  to  Hue  the  network,  we  must  extraet  the  fat  with  alcohol  antlt^hiT, 
or  with  alcohol  an<i  t  urgent  inc.     Having  deprived  a  ]>ei-ipheral  nen*c  tfw 
example,  the  sciatie  nerve  of  tlie  fn»g)  of  itj^  tat,  we  reeou'nize  with  a  niairui- 
fyhig  pnw(.'r  of  300  dianietern,  or  lietter  still,  with  a  liighiT  jn^wer,  tliat  tlie 
space  hetween  tlie  axis-t-ylinder  and  Schwann's  Klienth  is  travei>*ed  hy  a  knotted 
network ;  hy  a  iietwruk  whose  laerdiett  imw  (after  the  extrai-tiun  of  the  fiit) 
are  Uiilit  and  transparent,  thus  making  the  trabecula?  of  the  network  very 
plainty  visible.     This  network  \»  injtei-ted  on  one  side  into  the  axitH'yUtider.oo 
tlie  olhtT  (iiLle  into  Sehwatiii'»  sheath.     SimiUu'  iietworks-.though  not  ai«  sharply 
detineil,  are  al;*!)  cnntainiHl  in  t\\i.^  niedullary  layers  t<f  i-entnil  nen'i*8,  anil  iii 
tile  while  matter  of  the  hniin  and  s|iinal  ci)rd.      Ihil   not  all   the  luTX'i^fihrc* 
of  the  while  mutter  are  nicdnllated.    We  have,  in  this  ri',-<j»e^*t,  the  nio»it  varied 
gradations,  from  nerves  with  a  veiT  thieb  metlullarv  layer  down  to  nents 
with  »  very  thin  one,  luul  even  axi?M.-ylinderswliieh  do  not  show  the  presemv 
of  a  rae<liillarv  layer  ut  all.     Tmnsven*o  seetions  of  the  t«pinal  cord  of  aian,iir 
of  the  dog,  wliich  have  Ikiti  hardened  in  a  two  per  eent.  solution  of  chniiui« 
a<-id,  and  rhen  in  al.ohol,  show  tlietw-  relatione  very  plainly,  especially  if  tbey 
have  been  wa.-*hud  well  and  f*taine<l  in  eannine.    For  the  networK  of  oomieetiv« 
tirvHue  at!  well  iiw  the  uxis-t-ylinderrf  are  Btaiiied  red  by  eannine,  whilst  the  me- 
dullary layers  remain  alintwt  colorleHt?. 

If  we  eauHc  inflaiiimiitioii  ami  suppuration  in  the  R^iinal  eonl  of  a  dog, 
hy  mtfUns  of  injun',  and  then  prejiaiv  it  in  the  inaiiner  dwcrihe<I,  we  learn 
flfl  follows:    In  the  inmieiliato  neighborhood  of  the  sujijiuratins;  epotiN.  the 
axis-c-ylindera  are  thiekened.     This  thickening   is  very  nne^jual.     \\'e  find 
axis-cylinders  which  are  alxmt  as  thick  as  a  connect ive-tisf»ue  cord  of  the  cutis. 
and  all  ";radati<»nM  ilown  to  the  thinnest  axisHylinders  of  the  normal  spinal 
cord.     T\\v  niarketny  thickened  axis-t^ylinderH  imve  no  longer  a  tnedullury 
layer.    The  nunluUaiy  layer  is  dectri>ve<l  by  the  thickening  ot  the  axis.    Here 
the  relation  is  exactly  tlie  same  a«  it  is  hetwi-en  cell  ami  I>asis-Hul»Mtan»v  in  the 
eoniea,  in  (.-ai-tilage.  and  in  other  tiH»«ueH.     The  axis-(ylind4'r  of  (he  ner\-e  takes 
the  place  of  the  cell ;  the  medullary  layer  n-'presients  the  basitwjnljstance.    TIk! 
ineilidlary  layer  i\s  basis-^nhstunc<,i  is  distinguished   frnm  all  other  ba*>itMjnl>- 
Btaiieea  in  that  the  meshes  of  the  network  in  the  meilullarv  layer  an'  filled 
with  mcilullary  substant'e,  rich  in  fat ;  it  is  distiiignislieil,  fni-thermore,  in 
that  the  network  of  the  medulhiry  layer  is  easily  ilenionstmble  in  frenh  nerves; 
and  finally  in  that  thiK  network  is  iis  linn  and  ivsistant  jts  elatitie  tis.sues,  us 
Las  lieen  idiown  by  Kiihne  and  Kwalil.    But  this  network  is  finn  and  resiLstaiit, 
ciiJy  ill  a  normal  condition.    Jn  the  course  of  the  bitiammatory  proeos*,  il 

»  Verh»Tnn.  d.  natnrhist.  mwUs.  Vereioa,  HoidelWrR,  1877. 
*  KiqI  vnlunt  tn  tubalor  msmbraiLo.     [Kotv  of  tlio  TrAiiHlaior.] 
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again  becomee  similar  to  tho  omhryonu-  |)n>t(>pl:iKin.  Ihiring;  this  trans> 
tbmaation  the  meduIUrv  luycr  lUjMipjK'jirs.  ^Vxis^ylbidors  iind  network  now 
cnaleeco,  and  Ibrm  one  Jiuis.-*.  wliu-U  looks  in  tmiisverst*  section  like  a.  1arji;e 
axiH-c^'linder.  But  in  loiijjitiiilitml  wM-tionw  we  stx'  that  the  Bwelling^  are  very 
Diiequul;  that  niarkt»d  intuniesconi'iw  aitonratts  wirli  sjiotH  of  almost  nonnal 
JtiiiHiisioiiH.  Ilentre  the  Hwotlen  axi^-cylinder  is  wont  to  look  Itko  a  knotted 
club.  In  thc*4«  swellinp*  new  nuclei  arise  (as  was  tirst  re<M>gni7,wl  hy  Dr. 
1  lamilton).'  tient-'e  a  niultinudeiited  protojilasmic  iiiiu«s  taken  tlie  ))lu<-e  of  tlie 
raedtillate*!  nerve.  Tiiese  lar^e  nUL-leated  masses  soon  subdivide  into  siiutllcr 
cells  whicli  resemlile  pusn'orpnEneles. 

b  Thirt  ppocesB,  however,  dixw  not  reiirfwent  tho  oriiinary  tbrni  of  (*up|iuiiitioti 
of  the  KiiinHl  conl.  Wb»^n  tht>  npinnl  i-nni  cuppurateH,  large  ninnliors  of  i-ells 
containing  fat  cranules  are  fomit«l.  X<iw  witli  reffard  to  these  fat  cells  in 
the  intlanu'd  spnial  if >ni,  a  Htndenl.  Krnst  Biinmler,  has  under  my  suiwrvision 
quite  nxvntlv  obtained  very  n-nuirkalile  ivsnlls;  iv^ulfs  wliieh  tlm.iw  a  ro- 
niarkulile  litrlit  on  tbe  theory  of  MUj»punitioti  aw  wt-U  as  on  ^>neral  liii:<tt>l«tt;y. 
The  i-ellc  wilb  fat  i;niiinlert  wliirh  m-eiir  in  the  Kpiiial  <'onl  »ii^  eM>*entiiilly  dif- 
ferent fi-oni  sueh  tat  cells  as  the  colostrum  corpuscles,  and  the  fat  cells  found 
in  the  liver  and  in  other  glandular  oi^ns.  Ihe  fat  cells  of  the  spinal  cord 
are  rhanwterized  u»  the  first  place  by  their  very  great  variation  in  size,  and 
by  a  ]>e<'«liar  apiK-«mnce  of  The  fat  globule**,  lint  this  is  a  minor  c<insiden»- 
tion.  Of  much  itreiiter  inijKirtanc)-  aiv  the  tilings  which  art-  to  Ik*  seen  in  the 
interior  of  these  fat  cells  after  tin'  extraetii>n  of  the  fat.  Many  of  tlnw  i-ejls 
ill  l>ear  distinct  traces  of  their  genesis.  Their  bcxly  c(>nsists  of  a  network  of 
actly  the  saiuc  kind  as  is  observed  in  the  still  conuw-teil  portions  of  the 
iiial  cord  in  the  neighborhood  of  the  supimrative  focus,  \\niilst  on  one 
lie  of  the  sp*'oinien  (that  is,  towards  the  cavity  of  the  abscess),  thi?sc  peculiar 
retienlate<l  cells  are  f<mnd  is*ilated,  in  the  immediate  ncighhorh»M«l  they  are 
still  i-onnei^ted  together,  though  the  lini^s  of  partition  an-  aln-ady  indicated; 
aitd  wiincwhat  further  oft"  even  these  partition  lines  art-  wanting,  though  ex- 
actly the  same  network  is  present  as  in  the  cells.  There  can  no  longer  l>e 
any*  doubt  that  the  entire  moss  of  white  and  gray  matter  lias  benime  sulv 
flividfd,  in  exactly  the  ssinie  manner  a.s  hH-s  been  iletntniwtrntod  in  the  ease  of 
the  ot>n»eft  hy  ntaining  with  silver. 

I  In  the  ease  of  the  cornea,  however,  a  Haw,  though  only  a  slight  one,  still 
^maini^l  in  the  argtinient.  Are  the  <xdls  in  the  already  i-omplt-ted  abspess- 
cavity  (i.  e.,  the  cells  after  (he  <lestruftion  of  the  tissue)  really  the  same  as  the 
cells  maicatetl  by  bi-own  luies  in  the  silver-^taine'l  siKH-imens  of  tissue  not  yet 
broken  down  by  mippupation?  This  is,  in  n  hi^h  degn'e.  jirobablo;  but  the 
pns-oorimselofl  of  the  eonica  eonraiii  no  diroet  signs  of  their  genesis.  In  the 
other  case,  however,  the  suh<iivisions  still  l>ear  signs  of  their  origin.  In  the 
network  tln^re  rvnniin  probably  the  debris  of  the  very  fatty  nuibillarj'  snlv 
t*taiKV  (R'idly  i litem u^liate  sultstance).  It  is  presumable,  moreover,  that  the 
tiarae  ali«>  pn^hnv-s  new  fat.  For  the  production  of  fat  is  one  of  the  specilio 
peciiliaritifsj  licloiighig  t*,>  various  tissues,  and.  among  others,  to  the  white 
iier\-o  matter.  However,  lot  the  fat  eome  w^hetiee  it  may;  the  eesenee  of  the 
fair  is  not  ehangctl  thereby. 

Not  rarely  we  we  also  a  nucleus  in  the  network  of  some  cells,  on  one  of  the 
rulw.  We  also  tiiid  cellst  in  which  the  system  of  tnilM'cuIff'  is  only  partly 
preacrvwl.  the  remairider  already  having  fonned  a  hoiuogeiiL'ous  mass.  This 
phenomenon  i(*  entirely  com])r^'liensilile.     I  have  prove<i  by  direct  obser^'a- 

[»  aftenvanls  resemble  t 
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Bolid  aracnkiid  cells.  On  the  other  haiitl,  wi-  know  tJiat  in  every  anraboU 
Vfll  vmMiolpH  can  appeal-  and  disiippea.r.  From  i-eseaivhcw  which  havu  Iwai 
imulf  unticr  niv  dirwtion  uii  tlie  ^cn(>8i8  of  nerve-tisBUe,'  wo  know  moiwver 
that  ombryonal  cellt*.  wliile  buiMuig  iit>  the  nerve-ti^ue.  wbilf  being  tnia- 
iunnod  iJito  tiwue  of  the  centml  neiToaii  svfttjii,  pr-odiK-c  nuiuen>u>i  rtimll 
viK'iiolos  witliiii  ibfir  body,  ami  tlius  a:"u  cliix-^ftly  t-tmverted  into  a  network. 
i)n]y  Mul»^mjui?iitl_v  in  the  nieilullary  aubstanee  iimdueetl  within  the  netwurk. 
Aiwordingly,  the  entire  t\i»\\c  is  suUlivided  dnnng  the  process  of  Buppumtion 
into  coniiMiiient*i  analogous  to  thoiie  from  whieh  it  was  eoni*tmeted. 

Suppuration  of  the  Hpiiial  t^>ixi  ii^  one  of  the  raret^t  occurreiioeft,  unlc««»» 
the  riwult  of  injury.     The  ehranie  foniift  of  iudamimitioii,  however,  are  kus 
rai-e.     Ohronie  innammnlioii  of  the  spinal  etml  is  L-hHraeterized  in  most  iu- 
Ataneett  hy  the  growtli  of  the  network  of  eoiineetive  subelanee.     The  en'wth 
repretHint!*  iXt^M'  as  an  inrreasi'r  in  niuw*  of  the  variout*  trabecule  of  the  net- 
work, and  this  increaew  in  imiss  oct^ars  at  the  expense  of  the  ueighboiw 
tissue,  at  tlie  expense  of  the  adjoining  uen'e?.     In  the  thiekeued  tral>ecul«  oi 
the  network  of  i-oiuieetive  ttvilwtaniv,  we  also  still  see  ventigeo  of  the  axi*- 
eyrniders;  vi«tiiri.'e  of  varying  distinctnet*,  aci-ording  to  the  degree  ot   nu'ia- 
niorphi>f4iK  whieh  thi-y  Imve  alre-ady  uudt-i-irone.     Hu«li  a  *'onditi<in  it  foiuul  in 
(aliem  doivulis,  in  the  [H-Ierot**  of  the  latti-al  c<»lumns.  in  onlinary  ehrmiir 
myelitis,  iii  syiihilitf,  iii  the  myelitia  of  drunkards,'  and  in  otlier  ehronie  tbnut 

of  dlKIUtt?. 

In  the  Mn-en>  attd  i>roflrretwive  forms,  however,  the  chants?  does  not  vvaft 
with  tbiiJ^  ihiikeuing  of  tlu-  oHuavtive  sulititanee-  The  thickened  network  »tf 
eonntvn\e  sul«t*tantv,  and  the  ine)o()eil  nerve-tibrei-,  bri-ak  down  into  tlbrillffi, 
act  waj»  first  shown  undt-r  luy  supervision  b}'  Dr.  Xath.  'Weiss,  in  a  t^aw*  of 
taltett  dorsidi*.  The  lU-struetion  taKes  pla».*e  priueii-wlly  in  a  dinvtion  {katullel 
to  the  longitudinal  axis  of  the  £phial  ixinl.  In  siu-h  plaeei*  we  find  the  whit* 
luatter  of  the  wnl  replaeed  by  a  fibrillated  tissue.  Ilere  ami  tliere  the  Iiud- 
dkv  of  fihrilla'  still  have  the  same  arrangement  a^  in  the  nonnal  tit«sue.  I 
Inmavvrw.'  section  we  still  nx-o^nize  the  arrangement  of  axitv^-ylinderA 
network;  but  they  already  t-nnsisl  of  tihrilhe  whi«h  upi«ear  (in  traiwveree 
tion)  iw  (fuiall  gmnukf>,  but  which  uni  be  foUowc<l  dwi^-r  down  <in  the  loi_ 
tudinitl  dinvtion^  by  the  aid  of  ihe  tine  a4)iistiDent,  aiwl  are  thus  reco^ized 
iki  xviions  of  fiiin'K.  On  one  ttide.  thet<e  spots  bonier  ou  a  tit«§ue  with  no 
indiivtion  of  a  fibrillar  degi'neration.  in  which  we  «ui  rew^iirx*  tlie  swollen 
network  of  conmvtive  Kulwtnniv  ami  the  medullated  nen'e*»,  and  oti  the  otbt-r 
dide  on  a  felt  of  fibrilW,  from  which  ever)'  trace  of  the  fonner  tit*ue  hai*  dlt- 
Kpj>eun*<l.  llert-  we  aciivnlingly  r^-  ainiin  gust  a^  in  the  case  of  tlie  mii^lc) 
a  tinal  re»iult  of  the  chnmic  prvKx-sss  wbifh  in  it*  i-<.itu«equences  at*  rvgunU  lli« 
f^nn'tion  of  the  itfirt,  lA  similar  to  an  m-ute  !<uppnrative  iiifiamniatiou.  In  tbf 
one  v-ack\  ai^  iit  the  other,  the  nervt^tisi^ne,  as  lUieh,  id  tkBtro>'cd,  and  the  fouo- 
ti>in  i»f  the  cori\v{Minding  nerve  territory  is  loet  for  ever. 

Hut  Imni  11  clinical  jH»int  of  view,  the  two  proc«A<«^  varv  in  the  extent  nf 
the  dt«ttniction.  An  acute  pnxx'w  i^,  as  a  rule,  limileii.  In  thin  respei-t  lei 
\xh  wnwider  a  cntaneitus  alvHw?;  aji  tvpii-al.  Sm-h  an  al*«t«p.,  in  anv  jmrticti- 
hir  iiiwtan».v.  never  r-prxiids  Ivvond  its  orijjinal  site.  The  infiltration  UiuJir 
itiH'Il",  htxHikit  down  in  the  wntrv,  and  thi*rt'with  the  height  of  the  pnx'ew  i^ 
t\iu'hetl.  If  nil  new  almxvs  is  fonue^l  in  the  tM'ighborhood*  we  may  look  for- 
want  with  mune  *vrt«inty  to  tiie  termii)ati«.in  of  the  proceae.  The  cinniiu- 
Ktauixw  »n<  cimilar  in  i\yiml  to  all  aWwscs,  tbtNigb  Uw  importanee  oi  tho 
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orvAH*  the  fumiioiial  value  of  tLv  dc^tnn'tKl  (xirtion,  niitst  Iw  lukuii  into  <'■>(] 
«i<Ierulinii.  Not  rfiub  w  tlic  counn.'  in  tlu»s*e  chrouic  funua  ol"  uiHimiiimiii'fl 
that  Uwl  to  tibriUur  (K*gciKTutii^».  Jmlgiiijr  from  the  vk'W  now  luwuli-nt 
\v\xh  t^gutd  to  tahe^  dui'siiliB,  thi-st?  |i)'ol'c«(h>^  am  ttfniiimttcil  hy  deiith  ouly.l 
SlowIyTmt  Kieutlily  doea  the  tnuwt'ornw.Tion.  tht-  metjiniorphosirt  ot'tliu'  tijwiit'J 
pnxe*.*!.  Mii}  tlnw  <it*tn>y  thv  I'unctioii  <tt'1hu  Drjiaii.  Uemu,  in  their  luiport- 
aucc  to  thf  organism,  thi»c  chronic  pi-ocessct*  uix-  lo  \w  coiinmivd  with  mali^- 
luuit  new  tunimtions.  But  we  miwt  liere  iiotu  the  iVjllowiiig  (.•itnt^KlemtionH; 
As  long  an  (he  tibrillur  (IvgencmtiDii  Uan  not  lukvu  pluce,  lut  long  um  tho 
chronic  inflflmniiiTion  luw  not  |Hu*^etl  bcyctnil  swelling  of  the  iietworlc  of  con- 
ni'ctivo  substance.  fn>ni  the  hisfolittrieiil  j'taiKJixkiiil'  u  vnrv  i(*  still  conccivahU;. 
Atfonlinjfly.  If  phv^iciun!*  should  ever  be  eiiubled  to  urrest  the  ]>rojfref«  of 
tlic  ditHsise  before  the  librllbir  degeneration  had  taken  ph^-e,  u  eonii'lete  eiiru 
would  ittill  he  jKissible.  It  uIko  u|>|>eiirH  eertain  to  nie  tliut  al»^lutu  i\«t,  thnt 
the  ahuolntc  uvoidamv  of  fiineliimal  hy]>eneniia,  irt  onoof  tho  meaiiA  by  wlneh 
a  rotum  to  the  noniml  condition  in  ciTtain  well-marked  tbrm»  of  luyelitin 
inay  he  luk^tt-juil.  Hut  where  the  fibrillar  degeneiation  hafl  taken  place  (and 
thi»  hoIiL*  g*M»d  for  tlie  advanced  foruui  of  the  dUeiu*<,'),a  return  to  the  normal 
atutc"  id  not  to  1k'  thought  of.' 

I  chilli  now  make  iim*  of  ihiH  ex]ihmnlion  for  a  further  diNcutiitiion  of  the 
fibrillar  Biructurx*  of  tirtsueA.  The  a*wertion  that  tin*  wliit^  nmttvr  of  the 
Hpinal  oonl  waj*  Hbrillar,  in  the  dame  sense  a»  the  cornea  or  the  t«ndon,  would 
surely  lie  nyetrteil  by  hiHtologi«t«4,  and  ju»tly  »>.  An<l  yet,  under  ivrtAin 
cireumj*tttni-t«,  it-  break**  n|i  into  tibriUa-.  The  ob'n'ction  may  be  mised  that 
ihiji  only  hohln  g«M>d  in  tlie  i-iise  of  di-H-ase.  It  may  I>e  «iid,  indee<l,  that  here 
u  Mit'tamorpbiiHiH  Imx  first  takt^ii  platt>;  that  the  entin;  linHue  liiu*  fir*t  returned 
In  tlie  end>rv*»nic  condition  ;  that  it  luw  viitually  In^como  floniethiiig  diiferent 
fhMu  wliat  It  vrot^.  First  it  became  connective  tissue,  and  then  only  diil  it 
brtuk  up  into  iibrilbv.  On  the  other  liand,  however,  we  must  consiaor  timt 
•the  line  lx*tween  i^wthological  and  normal  proeesse*  is  di-awii  arbitrarily,  and 
only  with  r».^feremv  t(»  the  jiractical  ittpiirement^  of  niuii.  The  astiertinn  tliat 
the  nerve-tifWiM'  which  hiw  returned  to  the  endirvtMiic  conilition  Ik  now 
l)ti'r)mi,'  conurt'tive  tis:»uo,  is  also  tjuite  arbitrary.  Trui-,  the  axitwylindcre 
coalesce  with  the  tralx-culic  of  connective  substance.  IJut  these  tndfeculre 
likewise  have  returtied  to  the  embryonic  condition.  Xow  who  will  Assort 
tliat  they  arc  still  connective  tissue?  And  who  <»n  claim  that  the  axis- 
*-vlinderw  Imve  been  converted  into  connective  tiusue?  If  we  wisji  tv  judge 
•  •''jf-tivcly,  wo  mufi  ai-c<'pt  faets  as  tliey  appear  to  us.  The  axis-cyluidera 
I'Oiik  nn  into  tibrilla? ;  tins  ix  a  fact;  but  wliat  the  tihrillH*  are  we  do  imt 
l<itf)W.  Uui  this  we  know — that  they  are  not  nerves,  and  that  they  no  longer 
|Terform  the  funeiion  of  nerves. 


Xsw  Observations  on  thb  si'pposed  FrxFti  Cei.i-s.    Concixsion  op  thb 

DlSCt'SRION  ON  THE  XaTIRE  OF  THE  FlBRILLvR. 

r  liave  already  mentioned  tliat  immediately  alter  excision  of  the  normal 
oortam  we  win  observe  in  it  no  tiiicc  ol'  structure,  but  tliat  we  can  render  the 
Cfinii>tt-e<irpusck«  visible  by  mcjuis  of  vuritius  i-eagents.  Xow  the  circum- 
••tanee  that  tlits  itawtion  appeared  so  n'gidarly — ihut  atler  staining  with  gold, 

1  .  <  ri.atler  ii  dbmiMvd  in  m;  lin;tar>*ti,  nii4l  I  iihall  truat  of  tl  mor«  tn  detail  In  n  (M>iwr»1« 

;■    '  ■    .  IJ. 

'  iViiMps  fortlier  mfnriaaUoii  in  rt-y^arcl  lo  llie  plluto};/  oJ  t)ii>tM>  nlTrctinns  will  tivirlt  a*  Ihxt 
^  •taaJilj  pra0r«Niir»  proi-Mi«r4  aro  di'tvri'lont  ti|intt  »(tw  cnnilittitinnnl  oomtiiiot),  hucIi  u  ths 
("•*mop  «f  typliilis  nr  otiier  luroctiou!!  diti-Aa«.     Tlibi  haa  alruitd.v  Iwmui  ouiijorturvd. 
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for  iiwUmt-'o,  tho  violut-ei»lored  bniiiehetl  eiirpuscica  apjKsiPwl — iiinde  m  incliiif 
to  the  bi'liet*  thut  tliosn,-  corimsi-les  existed   in  the  living  i-cjnu'a.     Moi¥ov«^. 
tliin  eom-liisidii  si-enmil  tii  \k-  ((iip|wtrleil  \>\  tin*  t'uct  that  tho  hnmchwl  wrirth- 
d(w  wi'iv  wont  to  ji]i[«yir  wirli  ihi- .huiiu*  <oiifi^unitioii— lliMUgh  U-ilaifti— if 
the  iiornml  frtiiU  conifji  hiy  iu  aqiic-oui-  humor  several  hours  after  exwon; 
and,  tiiiiillv,  I>y  the  faet  tlml  they  were  visible  iu  iiicreii(«e<i  iiuuiberx  imiiu^ 
diately  after  the  excision  of  iiii  inflamed  cornea.     It  did,  indeed,  seeui  ^1n^Ili^- 
to  me  thill  iu  tlie  inflaniwl  eonK-a  they  apiK-nred  only  here  and  there,  ami,, 
niiiK-fiver,  that  the  rtiK?o)mcn:(  stained  with  gold  had  a  diftorent  ap|«aniiK« 
ill  winter  from  that  whiidi  thoy  had  in  .■'|iriii^  and  autumn.     If.  su^  ha*  btxn 
KUjtiHwt'il,  the  braui'lied  corpniH^Iet*  aiv  urnintjiHl  iu  the  living  eoniea  exac-tlj 
as  they  arc  in  tlic  spix-inieurt  stained  with  tfold,  then,  judjring  from  the  litllw 
KIteeimens,  we  niiirtt  admit  that  they  are  ditferently  formed  in  winter  ami  in 
spriiii;.     Aeeording  to  Ibis  HUpiKwitioii,  thcretnix',  the  hranehc-d  eoqmselt*  nm 
not  fixeil  in  tbe  wiwe  (hat  they  continuL-  uncluutged  during  Oieir  eiiUn' 
existence. 

Still  another  circiimstanL'eivaniH  ma  against  drawing  uure«tricte<l  twrxlu- 
Biuiid  US  to  the  state  of  the  living  tissue  fi-om  lifelese  sjKX'injeus  i*Uiined  witb 
gold.  If  wc  i>nint  the  eonieii  Ix'i'orc  excision  w  ith  a  stick  of  nitrate  of  sUvw 
UTitil  it  liHrt  IttToiiif  I'loiidy,  excise  it  about  thirty  niinutOM  later,  and  tlwn 
expose  it  to  diffused  day'liglit,  we  obtain  n  picture  which  i«  ce^wiiliall^ 
ditti'n'ut  from  that  obtained  by  staining  with  gold.  Iu  a  siwcimen  llms 
treiitcHl,  the  jmK'c^wes  of  tho  eornea-corpuscles  appear  bninchetl  to  riudi  ft 
dt^ree  that  the  basis-Hulwtanfc  is  tniven^ed  by  an  cxetttt'ively  rich  netwurit. 
^\  ith  a  niagiiit'ying  power  of  abmit  1000  diainelcrs.  llie  iHisits-wulwljini-e  looks 
Hke  a  li^woly  wovm  tissue.  Since  I  had  olieerveil  similar  networki*  in  tj» 
gray  niattor  of  the  bmiii,  and  since,  moreover,  similar  networks  were  knowu 
to  exist  in  bum*,  I  exiirpittM'<l  the  oiiirion  that  all  organs  were  built  up  of 
such  a  due  network.  Tho  network,  adde*I  ti>  the  muss  wliicb  filled  up  it* 
meshes,  fonnt'il.  us  T  thought,  tlie  basis-sni)(*tai»'e,  wliilst  the  <vlls  wciv 
nothing  elw  than  jiarls  nf  litis  network  with  a  diflVrcnt  density',  and  a  ilif- 
fcri'iit  nmsH  tilling  their  intei-ioi-.  In  the  eells,  I  thonght,  there  is  a  tlaid 
(intntrtU'jfitrjiitid),  whilst  tlie  basifi-*<iil)staiice  has  a  mm»  m  its  raetthe^  "which 
lends  it  its  charaeteristie  physi<al  stamp,  diH'eix'ut  in  bone,  diHerent  iu  tbe 
etjrnea,  differL-nt  iti  cartilage — in  sliort,  varying  aecfirding  to  tbe  nntuTv  of 
tbe   tissne.      Hut    tbe  very  inurked    nuuificsilion   which  we   see   in    I'unKft 

1  minted  with  nilvcr,  dm-s  not  appnir  in  siH-ciini-nis  staintnl  witli  gold,  tliough 
lere  also  tlie  ramidcation  is  at  tina^  verj-  extensive.  .At  tiuKt*,  !  say,  Itat 
not  always.  Aec*ordingly,  the  i-eagent  must  have  some  influence  on  the  coo- 
formation  of  the  lifeless  and  tixed  eontlitiou  ;  the  eomea-cori)Uscles  and  thwr 
proi'psses  imtst  perish  in  varying  s)ia]>e  in  ctMisetpience  of  vaniiig  inflnences 
nniiight  to  Inmr  tin  them. 

IV^ides,  ut^er  proof  bad  been  offered  that  the  eoniea-eorpuMdes  becamO 
altere<l  iu  tH)n.sfi]iHmee  of  an  intlauiniatory  irritation ;  that  in  tbecomeiiyf 
the  frog  they  ap|)eared  essentially  alrereil,  even  a  few  hours  after  tbe  appli«* 
tion  of  the  irritant ;  that  they  lost  their  proeessee  here  and  there  and  wi'W 
transfomied  into  relatively  large  nnitti-nncleateil  masses;  atTter  I  had  uuwle, 
moreover,  the  obsor\'ations  on  the  conu'aof  mnnnnalia  which  let!  motojuloiit 
tho  theory  of  inflannnation  and  suppiinition  alR'udy  ihwriljwl — the  llje<"n' 
that  tlie  cells  and  their  prooe-sses  swell  at  the  expense  of  the  l)asim«ul)st;uKV— 
in  view  of  all  these  cousi<lerations,  1  had  all  the  more  ground  to  doubl  'lie 
stability  of  the  siipp<.>ftcd  tixed  wUs.  And  yet  not  until  quite  recently  bavel 
shaken  the  axiom  tlmt  the  branched  eclls  iu  tbe  iioruuil  eouditiou  are  fixd 
eel  Is. 
During  the  past  year,  Dr.  llaiisell  has  been  cngage<]  imder  my  direetioii  in 
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atiidyiiig  tho  kumtitii*  of  infection,  and  in  «*o  doing  has  met  with  vary  ivmark- 
ablo  t-'Xiterience*  in  re^aixl  to  tlie  prtKx.'»«»<.'s  takiuj;  placy  in  the  umieji  of  the 
)al>bit.  It  apiK'ttrvd  that,  uUik-,  nu  the  onv  hund,  the  network  of  cellt*  in- 
cniiiscd  ut  the  fxpt^iisc  of  tht-  Itjtwiif-Hulwtauw,  iJilmx-  wurt'  siiota  udjoininj;  where 
the  iTtlls  dicsii|i|^if;4ivtl,  and  wht;n*  tliu  bjwiA-tiulwtan».t;  niorwuied  in  cxU'nt. 
Th«*e  fi|icil(*  rkHunod  to  c^ntjepond  to  a  proireio*  of  heAling  and  ci»^trizution. 
MowuviT  thu  clinicul  xi^iitication  of  the  pi\)t'o*w  i^  nt)t  in  miwtion  here.'  'I'lie 
Iju-r  that  tixtnl  ci'lls  iiiv  tmnHfonut'd  in  ii  rttiort  tinie  into  iKwi**ubt*tant:i'.  hum 
"uiducetl  luf  to  Ijilif  lip  thiKipitwtiori  nucf  nioiv.  And  thns  I  huvf  been  led  to 
exutuiiie  tlie  iiitliinu'it  vorneu  of  the  tn»j;  cm  the  hwjtable  ntii^e,  with  the  reniilt 
of  idiowing  thiit  tJie  bniiifheid  t'ellf  uiv  not  fixinl,  at  u  toniponiriirf^  of  almiit 
a»i-;lK°  (!.  r!Hi".S-100  .4  F.j,  but  tliat  pnieeri^ics  disappear  and  i*eappeai-,  uiid 
that  the  eolls  aUo  alter  their  entire  conli^iiratiou. 

■  In  order  to  make  this  ex:uuinutioti  eife*il^v,  I  roc'ommeud  u^junng  the  coniea 
Kf  the  fn>g  by  .scwinj;  a  tliivml   thi"oiijfh  itw  eontre,  one  to  thiw  days  before 

tlie  exanniuitiiin,  lu'eonlinjr  to  tlie  mjoHon  of  the  year,  and  bcirinniiii;  tbeuliwr- 
valittnM  oil  the  indiisite^l  liuatahle  ntage.  As  i*oon  iif*  brani-hed  i-ells  have  I>i*en 
found,  U'cin  to  heiit.  At  tinieH  we  hit  u(>on  hmnelied  eorniiselei*  that  ilwniro 
even  ou  the  un)ieut«d  titj^(c ;  then  ajrCuin  u\Hm  othen<  whicu  make  only  slight 
luuvementa  in  bpite  of  the  heating ;  then  uj^iin  upi.ni  such  ae  arc  tnuL^foiiucd 
under  our  very  eye»*  on  tlie  iiuat«ble  utajfe  into  bodlea  without  proit-iwoii,  ro- 
m.>nibnnir  nu^ratory  cellH;  and  finally  U|miii  HUeb  as  ^mdually  diwipi-uar  from 
vi4-w,  or,  in  other  woi-ds,  gradually  a^ume  the  ajjpeaiunce  of  the  baaia- 
milwtanee.' 

■  In  view  of  these  olwervutions.  I  eau  no  longer  maintain  tlie  opinion  that  the 
%nuiehe<l  cells  of  the  ftniwi  are  fixetl.     Moivover,  I  i-iui  no  longer  answer 

witli  an  nneonditioiial  ''yes,"  the  ipieHtion  a**  to  the  exiBlenit'  of  hmiiehed  eelU 
iti  tlie  normal  living  i-onieiu  I  eonnider  it  a«lvi»able  now  tu  n^gtilate  my  utate- 
taent>4  rigidly  aeconling  to  tlie  resulls  of  ob^k•r^■ation.  In  the  frejth  (virneii,  I 
do  not  (>ee  any  eonieiworpuriclen ;  ibei-efore  it  U  nndeternnned  whether  they 
exitit  there  at  all.  My  experien^-e  udniitn  of  the  statement  tbut  thtwe  civrpiisdes 
are  formed  under  the  hitluenec  of  inflanimation,  or  of  reagents,  A  dotinitive 
conelnaion  on  thin  subjeet  is  rewTvetl  for  the  future.  Bnl  at  all  events  it  in  now 
prtived  bv  direet  t>lwervation  that  inider  the  biflnence  of  the  pn>etTW  of  uiflam- 
niation,  Uwiiii-snbstauee  i.-*  tranHtbnawl  into  hranelunl  eells,  and,  f^mnersebf, 
lininehe^l  ivlla  are  eonverte«l  into  Uwir>-»*ul>t*tanee;  juid  herewitli  my  theory  of 
InHummattoii  and  suppuralioii  in  piiivtvl  even  to  il.s  nltinmte  eoni*e<|UeneeH. 

In  the  ailvaneed  niages  of  intiammation,  still  other  phenomena  may  be 
•r\-wl  on  the  liHitable  Blage.     Here  and  there  I  have  Heeii  a  network  as 

Us  a»  that  dewifilK^d  above  (l>iige  S'i),  in  the  eiwe  of  eomeie  painted  with 

Iver.     But  the  network  did  not  remuin  eountant ;  it  <»li;mged  eontinually ; 

irend*  a])|>win.'d  and  dir^appeured  again.  In  other  ijhuei*  again  I  mtw  u 
Hbrillar  wlruetiire,  arid  the  iibrillie,  too,  were  not  eoiustant.  At  one  time 
they  wonbl  run  logiitlmr  at  a  rerlani  stm>1,  wi  ar*  to  make  it  iippeur  tliuf  there 
\v«»  a  ivll  inclofled  in  the  huuille  i>f  hhrilla: ;  iit  anotlier  time  this  eoulescotl 
mu-Md  wouhl  di%'ide  into  fibrillin  again. 

On  the  strength  of  these  olwervation*,  I   believe  that  I  ean  now  give  a 

deeiiiive  anawer  to  the  quention  a**  to  the  natuit*  and  the  import  of  the  Hhrilla*. 

Wk»  soou  a6  I  know  tluil  tibriihe  ean  apjiear  and  dirtupi>car  again  in  the  eomea 

'   l>r.  HiUH^'U  irill  Irrnt  ofthl*  in  k  wppnrAt>*  irticti'. 

'  Thexe  olMerratJouii  vreru  luadu  by  m<-  itiiriiiit  llii^  iMtt  wf^'kn.  Just  as  the  lauiiuoript  of  this 
ftrtinlc  wM  rwi'Wing  iU  liiHt  rurnwIioiiK.  I  pnnHider  my  nlvKTVulinns  thoroTijiihly  r^-liiiblo,  und 
for  tliis  rouoi)  iniblisli  thntD.  But  I  am  iivt  i^tiiu-  Huro  tA  tim;  tliiiit; ;  1  lUt  not  know  Uow  aouti  tlt« 
ehjUgM  of  l)m  Axis)  oorpil^i'l'^  crmiv.  Tluwi;  iiliiii>^»8  I  nntr  with  ctrtAiiity  (ilnriiig  lltti  Any*  frnui 
tfa*  lit  to  tlie  aOtli  iif  Ortolurr,  IfSW),  only  ftlioiit  !&  ..r  2('  iiiitui(-ii  iift<;r  exi'ision. 
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iimlur  OTir  very  eyes,  theii  there  is  no  longer  ground  for  the  aswumptioii  thai 
the  t'onieu  Is  Kbrillur  in  the  living  stuff.  I  can  now  BUpitort  my  oitirnoiih)* 
oltsitTViitioii,  whii'h  tmrhi,-;*  tluit  hi  lifu  the  normal  iririiwi  irt  not  tibrillflr.Imt 
lioiiiogiMHtiiis,  iind  that  in  certain  jjathological  conditionfl,  or  befoiv  death,  it 
hiKroniei*  fibrillar.  Whoever  now  ctill  ttjweiirt  that  the  comtia  or  the  wrU  of 
ironnective  substance  are  eonstructeti  of  iibrilla^  must  j»rove  his  lu^eition. 

In  accordamv  with  thcHC  cxjihinatious,  1  t-ohwider  it  advi**abU'  to  W'lwmtc 
distinctly  the  cxprc^ioii!*  Jihrilliir  and  ronuerOr^hsue-likf  (bindogewohitr). 
A  tiKHue  whiL-h  »pm«ars  tibrillar  td  uk,  !a  not  ne<-*»v-iarily  connK-tive  tlssnc 
Itonoe  it  is  also  desu-abli'  to  rt-tflin  in  patholr^gj' the  plain  term  "fibrillar."    If 
tlieix't'ore  the  sjiiital  coni  it*  transfomitMl  into  tibrilw,  we  shall  designate  IbW 
art  a.  JibriUnr  tlf.gntrration,  or  at*  a  fonnatiou  oi  Jxhrilktr  titf.''iu:     If  tbe  Kvn- 
liocttve  t(id>Eitanec  lei  the  spinal  cord  U  increased,  tins  has  b^v  no  mrans  the  sativ 
siginfieatinn  a»  fibrillar  dc^genemtion.     MTierever  the  tisMue  liaw  wire  defi- 
nitively ilogeneratod  into  tihrillie,  its  tuiK-tion  is  forever  destroyetl.     Swi-Iling 
of  the  reticidate*!  tissue  of  tlit'  white  niattiT  d^x-s  not,  however,  exi'hi'ie  the 
poeaibility  of  a  cure,  an  1  Imvf  ali-eady  remarked.     This  Bweiling — althougli, 
aeeorditig  to  imr  [ntsieiit  nomemlature,  \\v  cull  it  iiroliferntion  of  connectm 
subwruiici* — is*  ec|nal    in   Hipiifioince   to    htfiltnition.      Tlie   infiltration  raii 
degenerate,  wliile  the  filn-iUw  on  the  other  hand  are  iirtMhu-t**  of  d^'genenttion.' 

All  that  I  have  fluid  here  in  n^ganl  to  fibriliir,  only  n'feiw  to  their  (Kfumtice 
in  bundles.  But  tlien*  are  lis:4ue.-*  whit-li  contain  tine  i«<>Iate<l  fibrilbe.  8oeh 
fil>ri!lii'  may  oc^'iir  spai-scly  or  abuudanlly.  But  cadi  one  takit*  itj-  own 
diriH^tioii,  aiiil  wln-ri'  tlicy  ih-*-iii-  iibinnlanlly  thi-y  nuiv  even  torui  a  felt  ^FiU) 
of  inteivcKiting  thivads.  The  nature  of  nil  ofthesfr  tfin^ds  in  by  no  meanst 
settle*!  qiiention.  At  tinien  they  ai-e  |»iH»"etwes  of  «nux>th  nniAcnlar  fihrM,  u 
f.  ff.  many  of  the  fibrillie  in  the  bladder  of  the  frog ;  at  times  proceews  of 
traiiBversoly  sti-ipcd  muscular  filtret*,  as  for  example  ui  tlie  aiinrleti  of  tbe 
fnig;  at  times  they  nri-  ni'r\cs,  sncli  a»*  likewise  ot'cur  hi  the  hladder  nf  ttie 
frog;  at  tinK-w  again  elnstir  fibivs,  /.  c  i-t'll-pi-ocesscs  wliich  Iiave  Ixx-onic 
rct«itttajit ;  finally  they  an;  very  thin  hnndlew  of  i-oimoi'tivt'  Tiwuc  (jm  r.i/.  in 
the  interstices  of  tbe  fn)g's  muncle),  which  tonn  a  felt  and  may  t>e  destgnated 
sm  tibrillft".  These  arc  indt-od  not  very  tine  fibrillae,  but,  as  already  remarked, 
veiy  thin  conle,  which  are  commonly  called  (and  i>erhajx?  juj'tly)  rtiinie<"tive 
tissue,  Itcoanse  of  thi-ir  wavy  »ji]K'amni*c  and  hei'aniM;  of  their  rewtion 
(Ixvoming  swolK-n)  with  art*tir  arid. 

From  thu  n-rtultM  of  my  moht  r*veut  invi'htigati<«m.  I  no  longer  admit  llut 
the  ver\-  tine  networkH  wbi<'h  I  liave  demonstrated  in  the  romea  by  treatiug 
it  with  lunar  caustic,  ai-o  ]«i*OHent  in  the  living  state.   Now,  this  matter  of  the 
reticular  struct uiv  is  a  peculiar  one.   The  living  matter  i»  m'wheri'  chemically 
the  .''flnie,  wlu'ther  in  the  i-ellfl  or  in  the  bHRis-wubslanecs.     In  both  thewiav 
always  mixturort.     Besides  the  living  matter,  the  ctdls  contain  a,  fluid;  the 
hiwlH-snirNtancr  of  Ikhic  contains  in  addition  it-rtaiii  lime  salt.-*;  and  t^rtila^. 
probably  s{nne  trther  sulistjun-e  wliicli  gives  to  it  \U  peculiar  a]>i>eu ranee.  Xo* 
when  I  ndx  a  soft  mass  such  a.s  <Iough.  with  something  else,  t»uch  m  shot,tl* 
doughy  mass  mnst  contaui  jx^rea  in  whicli  the  foreign  partielw  arc  sitoatwi 
A   mass  which   has  many  such   |K>res   must  he   cnnstnn-tDd   like  a  network. 
Whether  just  these  are  the  nctw  wfiiili  I  make  a|i|mn-nt  with  silver,  or  wlidher 
ther^  are  othei-s  that  only  assunie  a  new  coTihgunition  at>or  the  nsi*  of  tW 
silver,  is  n(>t  aquoMtion  of  niateriul  inipttrtanee.     However,  the  tnuisforuuiliyii 

■  I  draw  tb«  n*itd<T's  atteiitiDii  hvjv  t<j  l)u>  fact  thnt  tfac  l<'nn  "wntiMllr^  >tul«taiic«"l(ii>t 
Ti't  Mharply  di'AnM.  I  oonsidiT  it  pnHaiblyt  thnt  iho  connwrtiT,*  anhitAiiw  of  Ibe  iierruuB  lyfl* 
n'Iiri*»«*iit«  only  an  urKlcrdopml  Btat>?  of  inTrr-tissm?,  frotn  which  new  nerv^-twatir  can  ^  ^ 
Ti>Inpt«l  uiidiT  fKrorablecircumatancAH.  I  !t1ia1l  troattif  tliia  toori^  indi^uil  in  the  artlde  iln^fj 
refetTiNi  toon  [iaj;>*  51. 
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ftlrwidy  dtwcril)e(l  of  tln^  white  blood -i*orji use le  into  a  Ijoily  resembling  a  mli- 
vary  oorjuwole,  tcat'bc!*  iw  how  rapidly  such  mctarnorphoHcs  take  place  within 
ttie  iiviiiif  imitter.  I  niiint  ol^urvt*  here  thut  Tlcitznmnii  wut*  the  tirtit  to 
(h-scrilH"  the  iiel-iiku  strui'tuiv  ol"  thv  living  iimttur.  and  to  ix-prvwiit  it  whcnia' 
Til-ally.'  In  principle- lleitzmann  it*  rii;ht,but  pmotic-ally  I  consider  it  unjusti- 
fiable, now  OA  thfn,  to  conclude  fpoin  the  :wi>e<.rt  of  a  network  in  certain  i*jK>tH 
uf  the  dtatited  biwi.-i-subfltani.-e  that  this  network  wu«  tliere  in  the  living  state. 
1  oUo  do  not  consider  it  admiHuible  to  conclude  tluit  Ijccause  T  can  rocoffnizo  a 
network  in  a  living  cell,  nil  cells  must  have  just  such  networks.  I  must 
inonxtrer  meiitiun  here  that  KiiHjiowitz  was  the  firnt  to  re^ini  the  hnsis-sub- 
t^taiii-e  of  the  cartilngi-  in  its  enlirtt)- jis  living  matter,' altogether  without 
inference  to  the  reeogiiition  of  a  reticulated  structuru. 

P  Only  two  tyT>e8  of  tisBue  «till  remaiti  to  be  s|»oken  of:  Endothelium  and 
Epithelium.  'Fhe  lining  cells  of  serous  mcnibrum's  we  call  cndothfUunt ;  that 
i*,  tlie  lining  cell^  of  the  |^>eritoneunj,  of  the  pleura,  and  of  the  |x.'ripan!iuni. 
AVc  toay  al.'*o  include  here  the  intinia  of  vessels.  In  all  of  thest^r  cnd<»tlielial 
colls  (as  has  already  Iwen  dt«eribtil  in  iletail),  we  ean  make  the  honndaries  of 
certain  nucleated  fields  apparent  as  brown  linee,  by  using  solutions  of  silver. 
Thej*e  br<>wn  linw  are  cjilU*d  raafht-fitih.ftutu-cs  (Ivittsuhetanzen)  an<l  remriit- 
/j'/icf  (Kittj»treifvn).  As  I  have  likewise  alnwly  riMmirkcd,  we  may  phiee  the 
cenient-ftntwtance  on  a  par  witli  tlic  Uisis-sulistanct'N.  Wc  know  but  little  of 
the  iiornial  function  ol  the  endothelial  ci-lls.  Vi'v  know  that  the  surface  of 
ecrons  mcmlmmw  is  moist,  and  wc  PUR|xM!t  that  the  endothelium  jilays  a  imrt 
here.  Kurthermori*,  on  the  Ixwis  of  experiments  by  E.  I5riicke,'  we  sus]>eii; 
that  the  endothelium  of  the  vensels  aHHists  in  keepiug  tlie  blood  fluid.  On  the 
other  hjuid,  on  the  basis  of  exiK.-rinient8  which  Durante*  hits  |H.'i-fonne<l  muler 
my  direction,  I  su>*pcct  lliut  in  c<injHK|ncni-c  of  disease  of  the  cinhitlicUuni  of 
vi»*rti.>l[i  at^er  ligation,  the  coagulatioii  of  the  blood  in  the  neighborhiM«i  of  llie 
ligature  is  promoted.  It  hoe  furthennore  been  supposed  tliat  the  cndothe- 
linm  of  the  serous  membranes  served  the  purpose  of  alworjjtion.  However, 
we  know  now  that  the  storuata  discovered  by  Kecklinghausen  in  the  serous 
mendiranes.  lead  directly  into  the  Ijinphatica  by  means  of  canals,  and  bring 
alM>nt  alworj>ti(in. 

Endothelnnn  has  btien  most  aecumtc'ly  investigatjnl  by  E.  Klein,*  who  has 
shown  that  single  grr>ii|jis  of  endothelial  cells  proliterat«  even  in  the  ntfrnial 
condition,  Uwideti  doing  so  in  a  state  of  inflammation.  As  a  result  of  inflam- 
nmton-  irritation,  the  endothelial  ci'Us  of  the  bloodvessels  as  well  as  of  the 
nerous  membranes  return  to  their  embryonic  condition;  they  Iwcome  sofler 
again  mid  more  jierraoftble;  they  swell,  and  their  nuclei  multiply.  Tn  this 
way  supi>unition  of  the  endotlieUnni  takes  ]>lace  in  sercms  meiubmncs.  Tlie 
s^Tourt  membrane  is  deprived  of  its  endothelium.  The  pus-corpusclcs  f»ll  into 
the  sen>us  sac,  and  apix-sir  there  in  the  so-called  exudation  as  ])ntwor- 
poscles.  Wliether  and  hmv  capillaries  suppnmte,  T  know  not.  But  there  is 
not  the  alightcttt  donht  tlmt  the  intinia  ot  arteries  anJ  veins  can  suppurate, 
tn  chronic  mtlamnmtions,  the  endothelial  cells  gn>w;  they  arc  prolong«l  *t 
aa  to  form  cords,  which  resend>le  conls  of  conne^-tive  tissue.  The  (rorrls  of 
tisflue  produtred  Irom  the  endothelium,  fonn  the  so-calleil  /(Use  riu;nif/ra7h's. 
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Tbcy  cause  tho  finn  adhcekm  of  llu*  ik.'rout;  iiieuibranoi;,  wbcnve  is  derived  the 
Dame  adhesive  inJlammntiuH  (John  Hunter). 

The  fact  tliat  the  ofipillaries  sund  out  ottshoote  and  thus  produt-e  »  ik-w 
Vfiscularizatiou,  I  have  already  mentioned. 

EpithHiai  Cdis  are  likewise  Be{)arated,  or  rather  united,  by  narrow  atrifisftf 
intcrmediatt  Hul»stauce.  Here,  too,  Lrown  iKumdary  Imw  beamu*  vUiljli-  Ij 
staining  wilii  Hilvt-r.  On  niaiiv  epitliclial  vAh  («>nieu,  «.-utis,  und  otlicrsuiine 
tlireiuJU  liavtr  huvn  u3jw.>rvfd  {Pi-ir/dv  ceUn^  Mux  8fhultze'J,  which  arc  i-oiuuvl- 
ing  tJirwiiU  bi'twet^n  two  iifighhorijig  cells,  as  hm  been  shown  by  Hizzoztro.' 
Accordingly,  epithelium  conrititutefl  a  tiMue  ftimilar  to  the  comiective  aiV 
Htanees  with  this  cxcei>tion.  that  the  amount  and  utruoture  of  the  l^wiwab- 
Htances,  and  naturally  also  tlic  IcTin  and  I'unctiun  of"  the  celht,  arc  diflereiit. 

The  funftions  of  the  epithcHiil  cells  an*  extmordinarily  varied.  Iti  llie 
glandtt,  the  main  tai*k  of  secretion  IiiIIb  to  their  lot.  Tliey  must  (herefni\' be 
adapted  to  t!ie  multifarioUM  actions  of  the  various  glands.     The  jiart  which  ii 

1ilay(sl  here  liy  the  niecjianieal  action  (enlargement  and  diminution)  of  the  cells, 
,  have  already  heiX't«fore  described.  In  the  intentlne,  the  epithelial  eelU  an 
eertaudy  (.-ouccrned  in  the  procetis  of  ab8^)rptiou.  Spina  U  about  tti  publish 
an  arliele  in  whii-li  he  sliows  that  in  this  ptXK'css  altio,  tht-  luechuiii^^'ul  action 
of  the  et:'lli*  (^veiling  And  (tnU^et^^uent  diniiiiutio!!)  i-ttiiii-s  inlo  play.  But  of 
the  fnnctifHi  of  by  tar  The  gn-ater  portion  of  eiiithelial  cells,  tho«*e  of  thecutii, 
the  intestine,  tlie  air-paH(*ages,  and  the  urinarj*  organs,  we  know  verj'  littJe. 
In  general,  it  is  said  that  they  serve  uji  a  cover,  as  a  [iroteetive  lining,  and 
are  preaeiit  on  the  mucous  membranes  for  the  production  of  niucu»  to  kwa 
the  Rurfaeo  visci*!.  The  ciliat*!<l  epithelium  is  l)elieve<l  to  serve  for  the  removal 
of  tine  particles.     But  thew  statenioiitn  aiv  surely  not  exhaustive. 

The  pathological  ]'roi:esflefl  in  the  epithelium  of  certain  organs  aiv  ln'tttT 
nnderetood.  Slight  stimuli  suthce  to  excite  a  (<een*tii>n  of  mueun  in  i-ertain 
epithelial  cells,  though  it  is  certain  that  the  vascular  system  ctM>j»cnite**  hen-. 
Aente  catarrhal  pivMewset*,  wlicn  they  appear  in  otJienvise  uoriual  muci>u>i 
membranes,  comnienec,  w  a  nde,  with  a  profuse,  waterv  trausudation,  ai»d 
only  at  a  later  ^loriod  does  the  secrctinn  nf  nnicuH  U-gin.  TheprofnseMalcn" 
transinlatioiie  surely  come  frimi  the  blouil,  and  even  the  nmou*t  must  jtarllj 
come  from  the  sanje  source,  iiuiRnmch  as  we  may  asBume  tlml  ihc  rxdls  uiiip1 
draw  fresh  (iluid)  material  from  the  blocwl  in  onler  lo  secrete  as  profusely  w 
they  are  wont  \*t  do  in  catarrhal  pn>cej^sen.  But  the  conversion  intomncu«of 
tJie  mutcrial  drawn  fituti  the  bbjod,  must  ccrtainlv  K-  i>erloi-uied  bv  the 
epithelium.  During  this  converHion,  the  eolls  are  iinnomially  active,  anil  m 
a  nilt-:  we  have  eell-pixtlifenition  ar<:ompanying  tlic  prtK-esa.  Ar  a  general 
thing,  aleti,  we  liwi  single  ammboid  cefU  which  nrc  cal1e<l  mucus-corpftsttti 
fi-om  tlie  l(H^jility  in  wlni'ii  they  (H-cur.  If  the  ]ir(xiuction  of  eells  ini^rca^txi 
the  miicui*  is  grailuiiUy  clmnged  into  pn?*.  Hut  theiv  atv  itit«rmetliate  stages 
in  wliieh  indecwl  there  are  alrea<iy  produc-ed  verj-  many  ama-lmitl  cells,  but  iu 
which  theii?  is  also  still  a  pnxiuclinn  of  riuicns.  Finally,  the  productiiMi  of 
muciw  niaj'  ifaise  entirely,  and  pus  alone  niiike  its  appearance.  But  then  wfi 
mav  presume  that  the  epithelium  as  wich  has  been  destroyed,  and  that 
einljryonic  proliterating  cells  have  taken  its  place,  or,  in  other  woi-ds,  (hat  llie 
cjiithelinrn  luis  retunieil  to  its  cndjiyonic  condition. 

In  the  case  of  cpitlieliuni,  this  ri'turn  frtHpientlv  takes  place  in  a  emtral 
jiortion  of  the  »vll,  when  tlu;  ptiriphoral  jiortion  of  its  bo*ly  ix-niains  rigid  xnl 
eterile.  This  sfiecies  of  crell  multipli<-at.ion  is  termed  mdiw}(itotus.  It  ww 
first  ob^rvc-d  by  Uemak  in  the  epithelium  of  the  urethra,  in  giMiorrhtw. 
As  ia  seen,  «rtio^t7ieMs  ia  uotbiug  else  than  a  cell  formation  )>y  divUion.    Only 
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here  &  central  ixntion  of  the  cell  divider  The  i>eripht'ral  jHu-tioii  of  tlu> 
body  forma  a  hull,  a  capeulti,  a  iiuithx  in  which  young  ve\U  lit-.  But  tiio 
yo\me  vaWs  are  nuthinf  eW  tliaii  pcpriioiis  of  the  ohi  body  which  have  become 
BJUcctK)id.  Tlic  fUiwuTe  buret*,  and  the  young  cell  or  the  several  young  cells 
which  were  in  it,  uru  liberuted  unil  ajfpcar  un  the  surface  a»  pudr^xiriiusclett. 
But  I  muat  8tate  here  that  eudu^enesis  dooe  not  always  take  iiiaoe  m  lui  old 
Xtisistant  lapsule.  I  would  recall  the  fact  that,  in  the  embryo,  blood-conmscles 
are  produced  by  endogenesis.  And  here  the  ca[wule  ia  still  a  young  cell-body, 
aud  even  will  bec(.>me  a  cuutractUe  vai^'ular  wall,  as  has  already  b^u  Khown. 
Finally  I  wisli  tti  remark  tlmt  eijithclium  doca  not  alwayi*  reproduce  itself  by 
endoffiTiesirt.  I  have  alreiuly  seen,  wuflicietitly  often,  examples  of  complete 
divioion  in  epithelial  cells,  and  believe  therefore  that  they  aai  rerum  wholly 
to  the  embryonic  condition,  and  undergo  txital  <livisiou.  The  ditlerenee 
probably  <lei»endji  on  the  condition  of  the  peri|)heral  zones.  If  thwe  are  verj' 
resistant,  as  appears  to  be  the  cade  in  cells  sitauted,  euperficiully,  then  endo- 
geuc«is  prevails.  The  most  superficial  layera  of  epidermis  seem  to  be  inca^iable 
of  proliteration.  lleiv  the  life  of  the  cells  seems  to  liave  rwtclied  too  ]o\v  u 
^nule,  if  it  be  not  entirely  extinguished.  But  the  next  4kt'|»er  layt-re  of  i*lls 
Ibow  a  multiplication  of  nuclei  in  conditions  of  irriiation.  Tlie  prin(^i|)al 
proliferatioD  (new  cell-format  ion)  certainly  takes  place  in  the  deeper  layers  of 
celU  in  tiie  so-called  rele  Malpighii. 

Il'  the  suppuration  of  unicous  menibi'ane  )iiui  procemletl  so  far  as  to  finally 
lay  bare  the  substantia  propria,  ami  tJie  pus  is  ik)w  pinduced  on  this  part, 
wc  call  the  diswist^l  surtiito  an  ulcer.  As  long  aHthee[iithelium  is  preserved, 
tlie  su^ierticial  inttamniatory  omcess  of  the  mucous  membrane  mav  still  be 
called  catarrh,  although  i«  <lo  so  is  not  quite  currect.  In  a  strict  sense, 
(starrh  ia  present  only  as  lung  as  the  secretion  wnsists  of  mucus,  ll'  the 
(former)  mucous  membninu  pniduces  pus  ordy,  it  is  no  longer  a  mueuus 
membrane,  and  can  no  longer  he  in  a  catarrhal  state.  We  are  not  so  par- 
ti'-ular.  huwever,  about  fixing  the  limits,  Ifccause  tretinently  we  cannot  at  all 
decide  whether  tJie  stHivtion  is  untli-ely  devoid  of  nmcus  and  <fonsists  only  of 

Itus,  It  is  tlierufore  prefenible  to  ri'gurd  tlie  i-ondition  of  the  mut--ous  mem- 
iruiie  a«  the  iletermniing  point,  and  to  diitw  tlK-  line  iK-tween  calurrh  and 
uUxjraiion  by  using  anatomical  data  lut  the  liasiK  of  our  jndgmeiiU  'Hie 
expression  c-atarrhai  ul<*er,  cmployod  b^'  [pathological  anatomists,  nattirally 
only  points  to  the  genesis  of  the  ulcer.  A  catarrhal  ulcer  ts  one  which  is  the 
rntult  of  the  catarrlial  process.  But  one  aud  tJie  same  spot  eaimut  he  tiie  erat 
of  eatarrluil  and  uleei'utive  proce«Mus  at  the  saiuc  time. 


Hbalin<i  by  First  Ixtention  and  HEAi-tsa  by  Grant'lation. 

UlcuiB  as  well  as  cavities  of  abncoiMeg  heal  by  the  formation  of  grannla- 
W*.'  call  the  new  formations  *■  granulations,"  iMwaufle  of  the  littTe  wart« 
protulN'Ruices  on  the  surface  of  the  ulwr  ami  the  ulterior  of  the  abscess- 
cavity  resi»ectivcly.  Why  ibese  new  foitnationb  apj^ear  here  in  the  form  of 
little  protulummctw  is  not  knowii,  Thwre  Uttlo  protnlieranctai  consist  of  i-ells 
which  arc  ilesiguated  as  granulatinn  cfUs.  But  l>etwecn  the  cells  we  find 
lavens  of  intermediate  suhstance — now  broader,  now  narrower.  The  cells, 
ailded  to  the  intcnnefliate  substam-e,  form  a  young  tissue  from  which  the 
cicatrix  is  pro<luced.  Tlie  matrix  for  this  young  tissue  is  In  the  bottom  of 
the  uKrr  and  in  the  lining  of  the  ab-y-ews-cjivity  it^pcitively.  The  gninu- 
latiuns  an'  nut  dcveloiR-d  from  tbe  nonnal  tisfiuc,  howcvur,  but  fnim  the 
me  infiltrated  bv  intlammation.  We  know,  now,  what  the  woni  inlil- 
ttinn  signifie«t.     We  know  that  infiltration  consists  of  a  swelling  of  the 
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network  of  cc'lU,  prodtictHl  at  llie  expeiiHe  of  tht-  boBiij-Hul-wtaiKi;.  Th'w 
gwi-lliiig  muaus  the  exteiisiou  of  the  i.*ll-l>order»— a  i-unvereiou  of  \mu- 
Bulwtiim'e  iuto  ttll-body.  At  the  name  time  the  cells  flieinMelvee  Iwwdk' 
i-ttimble  of  prolifomtion.  Tliey  divide,  aiid  fomi  pus,  as  Ioiik  a«  the  jinHtw 
in  an  acute  (fttiinniwh)  one.  Finally,  a  portion  of  the  infiltrated  tiwnc  is 
diHintcjjnitiHl.  Tlu*  prtHvas  IwcninuH  lc««  intenfie.  The  dii*integratjnn  ii>i\*. 
but  thu  growth  of  tbtr  tvlln  continue**.  Xew  boundary  linw?  are  also  fonutHl, 
but  t}ie  <-ellti  do  not  M.>]Kiratc.  At  the  bniindnry  liuet)  intermediate  suhetanoot 
ap|>ear,  and  herewith  tho  gcuefiift  of  tiasuo  is  begun. 

Suppuration,  however,  d<Wrt  not  cease  iipon  the  (fommeniicinent  of  timnc- 
peuesw.  On  tht  m»wt  superficial  layers  of  the  new  tissue  a  real  ccH-ifflrtilii-m 
Ktill  takes  plare,  and  pus  is  fonniMi.  A  moderate  jinxluctiou  of  pun  uti  the 
surface  of  llie  ulcer  is,  rj*  physiciana  know,  not  at  all  un  inij>cdiiueul  to 
refTovcry.  lint  tlio  suppuration  must  not.  l>eoome  bo  profufie  a«  to  mako  the 
newly-tormed  ti(Wiio  aisintegrate ;  for  in  tliat  oai*e  a  replacement  of  tlw 
deatriiye*!  tiasue  <ould  not  take  plaw.  In  recent,  earefuliy-nunsed  wouni 
following  operations,  titwue-genctjin  predominates  over  ^uppnration.     If  the 

{tnx'ee^  be  liiwtene^l  by  wann  ai>plicatioin*,  we  inercttse  thes*upi*ttratioii,  indocl, 
ait  wc  aW>  hanteti  the  ri'phu-enient  of  the  lost  tissue,  which  ct.mld  not  take 
plaec  were  the  snjipuration  to  predomiuaTe.  In  old,  badly-trcnttsi  nKvrs, 
flujipuration  and  tit«ue-genet*iH  areat>out  evenly  balanced, or  suppuration  era 
may  pre<loraiiiate.  In  such  ca*ea  the  uloer  does  not  heal,  or  may  even  extend 
more  deeply.  In  other  instances,  again,  the  tissue-genesis  predominates  lo 
such  an  extent  that  the  gnuuilations  grf>w  Ix'^j'ond  the  level  of  the  noniuil 
surfatre,  ns  '■'^prond  Jfenh.''  Fimdiy,  in  other  cawH,  t-ell^rowth  hi  gwieral  is 
hut  elightly  stimulated,  and  here  also  the  ulcer  dow  not  heal,  even  though  it 
docA  not  suppurate.  In  this  last  instauce,  too,  warm  poultices  (.»u  stimulate 
growth. 

It  is  probable  that  the  varied  courue  of  the  healing  prtK-ew  dejtendB  at  least 
in  part  on  the  fuhiesn  of  the  veesels.  Kew  vessels  grow  along  witli  the 
tissue-geuewis.  The  now  ti?wne,  as  it  is  said,  becomes  vascularixed.  I  am 
unable  to  say  anything  on  the  mode  of  this  new  formation.  Statement**  in 
reference  to  it  are  iruUied  not  wanting ;  hut  they  are  Imsed  on  such  faulty 
mieroouopical  exaniiimtioiis  that  I  do  not  tvnsiuer  it  worth  while  to  take 
uotice  of  them.  It  ia  not  likely  that  bloodvessels  are  produced  iu  graou* 
lations  otherwise  than  in  the  embryo,  and  hi  certain  inflammatory  and  nuii- 
hiftaniinatory  new  gn:iwths,  hi  wnich  their  genesis  has  been  accurately 
determined  (see  pp.  7  d  iefj.).  That  the  ve*iiu*is  of  granulation  tissue  eonairt 
of  young,  soft,  easily  permeable  and  easily  lacerated  tissue,  may  !«  inferred 
from  the  circumstance  that  granulating  surliiees  bleed  on  the  slightest  pro- 
vwation. 

Tliu  definitive  cure  of  an  ulcer  catuK>t  ivsult  from  the  grainilatimm  alone. 
A  eoveiing  of  epithelium  must  be  develoiXMi.  This  covering;  proceeds  either 
from  tlie  margins,  that  is,  tVoni  tin*  jilacc  where  the  epithehuiu  is  pre»erT«l, 
or  from  the  bottom  of  the  nli-^-r.  if  there  are  glantls  still  presen-ed  tbcre. 
Finally,  the  covering  may  be  urtiliciidly  pn^lucwl'  fi-om  transidanu-*!  pm\f 
of  cutis.  It  is  self-evident  that  the  t  i-.uiisplanted  portion  must  still  W  coveivd 
with  cells  of  the  rete,  for  the  protection  of  whii-h,  moi-eover,  the  upjiermmt 
cells  are  also  net^ossafy.  From  a  theoretical  point  of  view,  the  transplantatk'ii 
of  rete  and  epidermis  onght  in  every  respect  to  be  sufficient  to  funiirib  a  t*e* 
<vutn>  f<ir  the  pn)dn('tiojrof  a  new  covering  of  cells  in  the  ulcer,  and  thishtf 
iu  fact  l>een  continuwl  by  exiR-Tiuieiit.     But  whether  it  is  desirable  in  pn^ 
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to  trttiispltint  only  epidormii*  cells  in  pIiM.'e  of  the  eutire  cutis,  I  do  not 
low.  The  ratioiuiir  of  tnnisjilantation  is  to  be  found  in  the  tuot  that  epi- 
dermic is  more  reailily  ileveIoi>ed  from  epidermis  than  i'miw  the  gniiiuhtliuii 
tiiMne  which  uriscrf  from  connw^tive  li(«*ue.  Ueiiee,  if  the  ulcer  l)C  very  large; 
if  the  pushing  fonvurd  of  epi'l^-"'""'*  ^'"''^11  the  niargiiw  have  hecome'insiitti- 
cietit;  wti  tranapluut  epidemiid  to  tlie  centra!  pt>rtia!i»  of  the  tdeer  in  order  to 
furiiidh  new  starting  points  fnmi  which  the  heuling  process  can  spread. 

Healing  by  the  fonmition  uf^mn illation  tit*sue  if*  iilijo  catleil  haling  b^  sup- 
■puration^  or  h/  ^mmd  intention^  m  contradistinotion  to  hetiling  Lf/frfU  hdnttion 
(John  Hunter).  In  the  process  of  healing  by  lirst  intention,  there  in  no  sup- 
puration; the  marginj*  and  surfacw  of  the  wound  unite  directly.  Xotwitii- 
standing  this,  however,  the  old  tiwue  must  soften  again,  and  become  mpablo 
of  growth,  else  a  definitive  uiiiou  would  never  occur.  Investigation  ha*i  also 
taught  that  new  processes  are  sent  out  by  the  cells  from  one  surface  of  tlie 
wounil  into  the  oilier;  uiul,  besides,  that  in  the  very  small  bimu-o  Wtwi-en  tlie 
Rurfjicftt  of  tlw  wound  there  an*  young  ih;IIr  to  lie  fnunil.  Accordingly,  fn:»m 
a  tlieoretii^I  standjioint,  the  diflcrencc  I>otwoen  healing  hy  fir«t  intention  and 
l^cond  intention  is  only  qn.intitative.  From  n  pracTicaf  fioitit  of  view,  the 
Inatter  is  indee<l  difterent.  For  in  healing  by  tirst  intention  the  loss  of  sul)- 
Btaitce  ia  almost  imiierceptible,  and  the  wounded  oiptn  need,  therefoiv,  suffer 
no  disturlMUice  of  tunction  worfli  mentioning.  But  healing  by  suppiinitioii 
ulways  pi-iftupjKiwtN  a  loss  of  substance,  and  the  tis^^ne  which  replaces  ihe  old 
one  IS  uf  a  new  kind,  is  different;  is  eicatricial  tissue,  and  canrmt  iiasunie 
entirely  the  tiinction  of  tlie  former  one.  In  the  cutis,  it  is  true,  tlie  replfwt»- 
inent  of  certain  small  regions  by  cicatricial  formations  ia  of  slight  innH>rt- 
ance;  but  in  the  w»rnea,  for  examjile,  if  suppamtion  have  occurnMl,  the  loss 
is  irre|>ttpable-.  For  cii-atricinl  (issue  is  nor  <-oniea  tissue;  cords,  tihriihe,  and 
fells,  an;  indeed  pix>i»?iit  in  cicatricial  tiwue,  but  not  that  Uomogeuetms  uias4 
which  I  Irnvc  desc:ribed  as  existing  in  the  coniea. 

u 

m  A  peal  regeneration  aa  regardrt  form  and  tunction,  is  known  to  us  (in  man 
antt  mamnuUia)  only  iii  the  case  of  ner\-e«  and  muscle.'  Divided  nerves  heal 
under  favonible  circumstances  in  such  a  nuunier  as  to  completely  restore  thu 
connection  Iwtweeii  the  central  nen'f>us  system  and  the  ]K?nphery.  In  view 
new  researches  made  by  Jul.  Wagnei^  on  this  subject,  I  must  ^ironounce 
le  ohler  stotements  on  nene-ix'genomtion  inaccnmte.  Uegenemtiuri  of  tho 
srves  depends  ou  a  chroni<'-  inflammation.  The  mednllarj*  layer  disapiiears. 
:irt-cylinder,  network  of  the  nKilullary  layer,  and  Schwaiui's  slieath,  are 
"oonverto<l  into  new  morphological  elements.  This  chunjre  occurs  in  tlie  cen- 
Jriil  as  well  as  in  the  iHTiphcnd  extremity,  lly  the  growing  tugether  of  these 
iw  morplK" logical  elements  (just  as  in  healing  by  tiret  mtention),  new  nervo- 
<uo  originates. 

Tlic  regeneration  of  tierves  gives  us  pmlMible  pi-o<>f  that  tisauo-gftnesis  am 

inftuenceil  by  the  central  nervous  system.     For  a  return  to  me  normal 

)nditioii,  its  it  occurs  in  the  caw.?  uf  a  nerve,  proetHyls  apparently  only  under 

le  inlluence  of  the  centnd  nervous  system.     If  the  iiniou  of  Iho  two  exti-emi- 

)as»  be  prevented  by  the  excision  of  a  sufficiently  large  piece,  then  it  \v.  \nx^ 

lined  that  tho  fonmition  of  new  nen'e-tissuo  in  the  peripheral  extremity 

■  [  Ho  not  ilirvtl  fjrtttxr  on  tUu  ruK"U*>raUuii  of  tuusglm.     It  ie  only  a  matter  of  the  Jevelop- 
Hnt  of  tliu  old  Kbrv«. 
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will  also  be  prevented.     Pofijtive  and  unciiuivmul  iirool'  that  liie  j^rowiii  toA 
uutritiuii  of  tiewufR  in  geiioml  uro  iritliiejiot'il  by  tlic-  ccntrul  norvout*  Kysitm, 
b»8,  however,  not  an  yet  btHJii  luniishwL     We  are,  it  is  true,  acquaini<>d  wiili 
affections  ot"  tiswues  whii'li  art;  tine  to  diHcai^fS  of  the  (*iitml  nervous  BystMir. 
Rurh  are  acute  bedsoret*  in  certain  severe  central  ciis«u*«!.  and  juxtjrn^^hi: 
nmwrukr  atrophy  in  cotmectiou   with  dii-eawi  of  the  ganglia  in  thv  autt- 
riur  bonis  o!"  tlie  niiiriul  onni  (l^oi-klmrt   CUirkc,  ChunHit).     Rettntly,  Ai 
Jarisfh'  haft  discovered  a  very  iniimrtaiit  rulation  betwuen  tlim-flst*  <>f  tin- ^kul 
and  diseafics  of  the  «piiuil  «iord,  hkuwiwc  in  tla*  ivgion  of  the  untfriw  hunis; 
the  nttection  in  one  iimtunce  wa»  a  ease  of  hcryiee  iris,  and  in  anotlier  a  laai*  of 
pemphigus,  tliough  in  thi^  the  relationship  was  li;ss   pr«>noUMix-d.     I  ImTt 
carefully  examined  the  HfA-eimens  in  question.     The  dihc-usv  of  the  anierior 
home  of  the  Bpinnl  cord  was  qviitt  evident.     These  data,  it  ap]K-urs  to  me, 
are  very  important  for  imtholngv.     But  whether  we  have  to  deal  with  ot»- 
tres  wnii^h  directly  intiuenct^  the   tissues — tliat  is,  with   go-4'ulled   trtijihic 
nerves — or  with  vaso-uiotor  iientres,  is  uot  knowni.     DiseaAO  of  the  vafo-motor 
centres  is  certaiidy  adapt^^^d  to  provoke  patbologieal  disturlantt*  in  ^M.-riplw^ 
ral  organs,  i.  f.,  in  the  regiou  of  du^tributiou  of  the  affected  nerves. 


Non-inflammatory  New  Formations. 

All  tissue-chancy  wbicli  are  aecomitanied  by  active  hypcnemia,  that  isl^y 
the  clinical  phenomena  of  inflamnmtiou,  can  ali»o  run  their  e<jurse  without 
hyyienemia.  Uudcr  such  ciivumnstances,  we  call  the  tiwutynietamon-hotriijii 
itt'optasm.  Situ*  such  neoplasms  in  the  majority  of  iraees  uppeiir  in  tnc  fonn 
I  if  tumors,  they  tixv  also  simply  called  tnnmrs.  Inasmuch  as  it  was  imoginM 
that  thojw  new  formations  were  in  idea  and  in  structure  foreign  to  tltc  humui 
organism,  ami  not  characteristic  of  it,  they  liave  Ix?en  also  called  spurious/orma- 
tion;s  or  p^'(idof>ffi-m(s.  From  the  fact  taught  bv  dbiical  ex]x?rieu«.*e.  that  st'toc 
of  these  new  fonjiatious  are  more  ur  less  injurious  tn  tin*  (.irganifiu.  they  have 
also  been  dividtil  into  luntujit  and  mulitfutint.  On  the  other  hand.  tl»'y  Imve 
also  lici'H  cliisj»ififd  m^corrling  to  form,  consistence,  locution,  genesis,  structure, 
and  I  know  uot  what  other  prineii»les.  The  scientific  value  of  sn<-h  a  elassi- 
fication  is  very  slight,  lu  nioJeni  timet)  it  had  degenerated  wholly*  iuto 
child's  play.  \i  docs  uot  seem  to  me  worth  while  to  refer  here  to  the  liuTn- 
turc  of  the  subjetTt,  while  wu  are  considering  geneml  questions  Neoplasoifi 
[non-inflamnmiory  new  foniuitions]  are  much  richer  as  regards  forms  of  tis- 
sue than  fire  inflammatory  new  formations.  True,  we  have  Jieiv  again  only 
cells  and  basis-substances  which  constitute  the  new  formation;  buf  the  sim 
juid  form  of  the  cells,  jis  well  us  their  mutual  <'oiniection  with  and  relation  to 
fhc  hnsis-suJistiUicc,  are  more  varied.  Moix-over,  the  patbologi<-al  non-ioflaiii- 
Hiatory  new  formation  nui  imitate  every  lonn  of  noniml  tissue,  which  never 
hapjrt'iiH  in  the  t-usti  of  inflauimatory  new  ionnations.  In  inflammation ,  iin,-. 
fibrillar  tissue,  cii-atricitd  ti(ssne,  and  epidermis,  can  be  produced;  and.  iii<'r\- 
over,  a  regenerdtion  can  proccetii  from  a  Hxcd  matrix,  as  in  the  cw«  of  nenc 
and  muscles.  Nettplasms,  on  tlie  coutmry,  can  iTuitate  all  forms  of  noniml 
tissue  witliout  proceeding  fn^ni  n  matrix  of  the  same  kind.  In  the  midst »''" 
Liotmective  tissue,  or  of  muscle,  epithelinm  cells  and  e^'cn  fully  devel(»i*d 
glandular  tuljcs  can  be  produced.  In  ovarian  cyst*},  teeth  and  liairs  nwv  bo 
developed.  In  the  ease  of  iufluinmatory.  us  well  us  of  iHin-inflammator^Mwi*' 
formations,  the  tissues  return  to  their  embryonic  condition,  in  which  tJk'var*' 
capable  of  proliferation.     In  uon-influnuimtory  new  formations,  howevtT,  tli^ 
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inipnlttert  to  gmwth,  even  if  uot  always  mope  powerttil,  Rtill  appear  to  bo  mure 
Jattting  and  more  varied  tliaii  in  iuflamiuatioti.  Are  these  im]»ulBe8  perliajift 
de|>emlont  oil  rc-siiducs  of  inti-a-utiTuio  lite?  on  residues  that  were  latent,  and 
now  have  iKfome  aetive  from  some  tiivoniMe  eireunirttani'e?  are  ihey  j>er}iupi* 
due  to  [Mirtieliis  earried  uway  \>y  the  blood  or  K'nipb  atrcam,  which  adliere 
ftoniewhcn>,and,a»  it  were,  intect  thftbwne?  Finally,  is  it  perhaps  the  eonoral 
condition  of  the  fluids  which  favors  the  new  fonimtionsV  These  are  all 
questiona  whieh  have  uutil  now  only  been  speculated  upon. 

M  Fatty  Bkoeseration  of  tiBsue  can  be  brought  about  in  two  ways: — 
'  (1)  In  certain  eella  fat  is  develoixnl,  and  coUeot.-*  to  fonii  a  drop.  This  drop 
of  fiit  presses  the  ecU-bod v  towanb*  the  periphery ;  of  the  Ixwly,  only  a  |.>eripheral 
zone,  -turntuiiding  the  unt])  and  alsnj  (niitainnit;  the  nueleuw,  reuiauis.  The 
n«»rmal  prototy|>e  of  this  form  of  degeneration  is  shown  in  the  ootlec-tions  of 
fat  in  the  «uboutane«>iis  tifirtue,  an<l  in  other  normal  (Je^iotiits  of  tat.'  Patho- 
h>g:ieal  types  of  tatty  tiwue  are  prej^ented  in  the  cai'e  of  the  lij^tonia,  and  in  the 
exe£^**ivc  development  of  fatty  titwue  in  normal  localities, 

(2)  Tlie  nnnnal  f^'pe  of  the  second  form  of  develojiment  of  fat  presents  itself 

in  the  cintheliurn  <»f  t)ie  mammary  ^landi^.     Here  the  fat  is  dejiosited  in  the 

form  of  jiTmnuKs,  or  little  tinijw,  whieh,  relatively  to  the  i.'cll,  are  very  Bmall. 

Tlie  entire  i-ell,  at  every  dej>th,  appean*  tilled  with  gramile**.     During  the 

rtrnt  <layB  of  laetatioii,  i>ortion(4  t>f  the  eellm  containing  fat-';ninules  8^>paratu 

^x>m  their  matrix,  and  are  expi'lled  with  the  milk.     Such  ljodie3  are  called 

motttstruni'Mrpust^s.     Similar  fatty  degenenitionn  prolwibly  owur  in  the  eells 

^d"  the  sebm-eou!*  planrK     Certain  pnuxwiH't*  in  tliu  hejiatie  ne]U  are  on  the 

Ixnindarj'  line  between  a  normal  and  a  pathological  ]>ro<luetion  of  fat.     I  lem, 

too,  the  fattv  ehiiuiie  iv>nsif*t«  in   the  appeanincT  of  wmall  tat-<^niniiles  within 

the  livcr-celU.     But  the  hepatic  cells  may  contain  a  normal  (juantity  of  fat- 

gniniiles,  and  lujiy  aUo  underjjo  extensive  pallntlotrical  fatty  denenemtion.   In 

^  state  of  disejwe,  all  cellw  and  all  liviiig  derivatives  of  i-ells  imty  mider^ 

■ittv  degonemtion. 

I'he  (»sena>  of  fatty  degeneration  consists  in  a  proflnotion  of  fat  by  the  eell. 
The  ail  1  can  transform  i-ouslituents  of  its  own  iMHiy  into  fat,  or,  <litfercntly 
expre3s*il,ct)imtilnenls  of  tliecell  cjin  be  converted  by  chemical  deeomintsition 
iiitt(  fjit  (and  into  w.ime  otlier  pnidnetrtof  dci-ompo^itiun).  The  cell  can  at  the 
same  time  i^onlinne  to  live.  It  Ik  tnie,  tlie  fat-t^ranules  ad  iw  toiviifii  bndies 
on  the  cell-botly ;  hencft  the  pn-wnee  of  fat-grariuh's  probably  involve  a  ilis- 
turhaiice  of  function ;  hut  it  does  not  exclude  a  continuation  of  thin  function. 
If  considerable  |»tirtion.s  of  the  cell  are  tninnfonnwl  into  fat,  the  distitrtmiico 
naturallv  increartei«.  Under  no  circuuis-tances,  however,  can  we  consider  the 
tatty  cell,  or  of  i-ourst*  the  fatty  muscle,  as  inc:i[iable  of  reL-overy.  Tlie  fat- 
u;niinilc«  oin  be  alworlHal ;  they  can  also  itf  exjH-lIed,  ami  the  ivniaiiiiiit;  living 
matter  can  continue  to  |H>rfonn  its  function  and  cjin  even  recover  i:'ntirely  by 
intend  of  ti)isue-metamor|>htx-iii<.  I  say  it  can,  if  the  conditions  are  favorable : 
esi>tvially  if  the  cause  of  the  progress  of  the  fatty  degenenition  ceases  to  act, 
■If  tlie  fatty  dcgeticmtion  maiceH  lieadway,  it  may  finally  interfere  so  inucV 
Brith  the  |M-rfornu(nce  of  function  ils  to  cause  death;  if,  fi>r  example,  it  im- 
■lliuatea  the  substaiie*;  of  the  heart. 


*lu< 


*  It  in  >  nmllor  o(  itispiil*?  wbvtlier  ulipusu  tLwuv  is  »  Umuu  uf  iltt  owii  kiiid.  or  wlirthar  It  is 


PATHOMOT  OF  TNTLAMMATION. 

Amyloid  Deoeseratios  uiuloubtAjdly  d(.'|>eu<l8,  as  was  iinrt  asserted  by  Vii- 
cbow,'  uii  a  metauiurphoHW  ul"  the  tiasuu  to  that  i»et'uliar  subslance  wLich  vt 
eall  amyloiih  Amyloid  uulii'atei^  tluit  it  is  ix-lateii  to  iimyluiu.  Tirw  &»ispic»K. 
is  haAea  nn  tho  rtsutioii  with  iodino,  ilitwoverwl  by  Met-kel  atul  Vinli.tt,' 
The  reliability  of  tbe  iodine  i-eiiotioti  bas  lH-enqui*tioiiwl,biit  Hi;itt+-h»;*r  rea^-H-rt- 
that  it  U  i]io  l>efttot';ill.  Uet'iuplovrt  a  iiiixhiriM»l"25  centign(miin'<*ot'i».Krun-. 
fii)  of  iotlitlu  ot'  |Hjtu.s.-siuiii,  witli  lUt)  cubic  ccutimctreij  of  water,  and  addc  diluic' 
sul|^ihi]ric  iiciil.  More  recently,  methyl  conipouitds  have  been  recomjuendifi. 
ThiB  reage]it  rtUiiiw  the  amyloid  ^*ub»ta^c■eH  rwi,  but  the  healthy  tisane  blut 
But  this  tcAt.  hiw  also  been  mnoi-tcd  a**  unreliftblo  hy  ICyber.* 

With  rt'giii'd  to  tlie  chemicid  comj»ot*ition  of  tho  amyloid  eubstaucc,  E. 
Ludwi^  huj*  lii\'on'd  me  with  the  following  data: — 

AccordJDg  to  tlie  analvsos  of  Fncdruich  and  Kekule.  as  well  as  those  of  Kulme  uA 
RudnefT,  it  allows  a  curaposilioEi  very  nearly  Hp]>ruai.!bing  dial  f>f  the  albuminous  bodiu. 
It  is  Hobiblc  in  cniit:entnil(;il  liydnichlortc  acid,  from  which  wuler  preciititatea  a  bod| 
having  the  properties  of  syntoniu  tiydrochlonite.  Amyloid  eubatance  is  soluble  ia 
jiolatiMi  or  aixla  lyf,  atid  the  Kululioti  Iiuh  thH  pni]i«rlicN  nt  itn  iilkiJintt  alhiimiiiate.  R. 
Modzejewski  obtained  tyrosini!  and  leucine  as  pruwhicts  of  dc-com[>oaiiioD  of  the  atnylnid 
substance,  by  acting  on  it  willi  biiiling  dilute  Bijl|ihuric  jicid;  bu  puiipuf^-i;  that  tLtr  amy 
Inid  siibstanpfs  f^\v.s  t\w  »inic>  prndurts  of  decomposition  a»  ulbiiDiinmis  bodies.  Fron 
the  putrefaction  of  amyloid  substiuicc  Th.  Wt-yl  obtained  the  same  products  that  fibrin 
yields  in  putrefaction.  It  i*  apparent  from  ttll  of  thciw  ohservHti»n»  that  ibts  nmylirid 
eubfttanco  is  very  closely  allied  in  itJi  cliemical  properties  to  albuminous  bodice. 

These  (hittt  are  still  too  meagre,  however,  to  permit  of  conclusions  Iteing 
dniwn  a«  to  the  imtuix'  of  the  piveoKs.  But  we  may  be  »*urc  of  one  thing. 
The  aniyluiii  ch-jrcneration  cannot  ltd  conipuied  to  the  inflammatory  mela- 
niorphosis  of  tiiwiie.  The  aiiiyloiii  ctmstitnents  of  tissne  are  lifel^jw.  The 
cell,  the  capillury  wall,  or  the  butfia-subgtance  which  ha*i  become  entirely 
changed  into  auivloid  matter,  can  no  longer  take  active  part  in  the  futictious 
of  the  orgaiiiHni.  Tbe  same,  it  is  true,  also  holds  good  tor  thot^  rtinstitnents 
of  the  ti.«wue  which  have  undergone  fatty  degenemtion.  But  it  ik  iiii]Kirtaut 
t4i  lay  strcjw  n]»on  the  ilitterence  W-twcen  the  two.  Fat  c»n  be  more  eai$ily 
di»solTe<l  and  ah»!orbeil.  The  amyloid  Huhftance,  however,  ttcema  to  burden 
the  tit**>uc  [lermaneutly.  Hence  a  cure  (restitutio  ad  iriteffrum)  ol"  amyloid 
organs  is  luuxUy  to  l;c  thought  of. 

Calcareoi'S  Dboknkratton. — JnsT  as  tho  tendency  to  produce  tat  rwidesn  iti 
ccrtaiti  tifisiieR,  80  other  tiR8ne(*  again  hare  the  property  of  depositing  limo 
Balt8.  Bone  and  cartilage  iH'loiig  to  thii*  clai*H.  Inasmuch  as  cartilage  is 
converted  into  bone.*  it  must  deposit  lime  eialtri  in  it»s  basis-rtubstance.  But 
caitilugc  cukities  sometimes  (as  for  example  under  the  influence  of  slight 
inflaiunuitory  Htinmli)  without  lieiiig  converted  into  Ikiuc.  Of  patliologu^ 
calcifications  of  other  tifwuoa,  too  little  is  known  lieeides  the  mere  tact  that 
they  do  oocur,  to  warrant  ray  considering  them  here. 


RATIOS. — In  couclurtion,  T  pre-sent  [«ome  remarks  with  regard 
lion,  for  which  I  am  likewice  indebted  to  K  Ludwig. 


Colloid  Peheneb, 
to  colloid  degt^ierut: 

Tlie  rolloid.«ubstance  in  ita  eliemical  properties  approiiclies  most  nearly  to  uuciDf 
but  diffcre  therefrom  by  its  solnbility  in  acetic  add.      Kiclmald  rcfmnhi  tlie  colloid 

I  ritiHt^  Annalon,  |g&3.  •  Virehow*s  An)hiv,  6d.  Tiii..  18U. 

'  S«id  to  bf  t»rT«n  p<-r  tvnl. 

*  ViivhoWs  Arrlitr,  KA.  \kx\\.,  \^0.    Eyber  aleo  pralsee  th?  reaction  with  iodIn.>  and  taV 
pliiirio  nriit. 

*  Th« ooearrvucv  ot  n  dinwt  lraiuirortiuit)oni>f  rarliia^  iiit4)  boae  is  now  probabljqiiltvcvrlalu: 
bot  this  b  not  the  only  inothod  of  its  fnmuitioti. 
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al  as  a  modified  mucin,  representing  a  transition  from  mucin  to  muco-peptone. 
examined  tbe  gelatin  from  a  colloid  cancer  of  the  lung ;  it  was  insoluble  in  water, 
'  evaporating  to  dryness  was  converted  into  a  white  laminated  mass,  which  gave, 
xtrtiction  with  alcohol  end  ether,  a  white  powder  that  in  turn  again  swelled  into 
I.  Fotassa  and  soda  lye  dissolved  the  gelatin,  and  acetic  acid  precipitated  it 
olution.  An  elementary  analysis  of  the  dry  substance  gave  48.09  per  cent,  of 
,  7.47  per  cent,  of  hydrogen,  7  per  cent,  of  nitrogen,  37.44  per  cent,  of  oxygen, 
imposition  varies  considerably  from  that  of  all  known  albuminous  bodies ;  it 
ches  the  composition  of  chitin.  Jt  is  probable  that  the  colloid  material  can  be 
ted  into  mucus. 
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E  p«thol<i«ry  of  inilamnintioii,  bs  iiiterpn?t/;il  by  the  luuthoils  of  the  his- 
Ut,  having  been  tully  sut  forth  in  t\iv  nrvcviViu^  artu-le,  it  ifiuains  lo 
ibe  this  complex  but  iinniu-tftiit  fioiuiitioii,  w>  coiistaTitly  under  tlie  oye 
e  snrxeoti,  from  the  stanupoint  of  clinic-al  ohsfin'atioii, 
e  definitioiw  of  inHammation  funiidhed  bj  the  latest  teachiiiga  of  Bcienoe, 
iigh  thwr  t'orrLH'tiieew  in  not  disputed,  do  n(»t  convey  tlje  fuirHipnifioam^o 
e  U'nn  m*  emjdoyuel  in  the  onlinary  laiigUHffc  of  thv  surgery  of  the  day. 
lis,  suprt'inu  iiniKirtance  is  iwrihfii  to  tbt*  ohit-etive  t^yniptoms  of  pahi, 
reihieiw,  mid  ewi-lling,  o»  oi-igfinany  eimnicmtod  by  the  Komaii  surgeon 
IB  in  hi«  definition  of  intlamtnation  which  has  bcoorae  cla^wioal ;  and  the 
of  fiery  excitement  wliicli  HUErfi;e5>t«l  the  early  use  of  the  Greek  adjective 
o^iatic,"  and  its  Latin  Bynonyni  "  inftarninutory,"  are  alwayn  prenerit  in 
[iind.  Tims,  if  u  wound  is  dei*iTibcd  tin  'Mndnnied,"  the  idea  iiitende<l 
!  conveyed  in  that  nonie  of  the  aii'dina]  Bymptoms  just  mentioned  are 
nt,  whereas  nimplo  priniary  union  may  Uikc  insmc^  or  even  gmmilalions 
mppiirntion  may  go  on,  witliout  either  pain,  heat,  redne«s,  or  swelling  in 
ioeah]e  d^-ee;  and  yet  primary  adiiesion.  granulation,  and  suppuration 
ertainly  leiritimate  fcatun*'*  of  the  inflammatorj*  process  as  we  now  com- 
;ud  it.  The  delitntions  heivtofore  pnip<j»*e(.l  are  more  or  less  imj»erfcet,  in 
Kjuencc  of  the  olweiii-jry  whieh  belongs  to  the  «ubje(-'t.  Those  entilied 
Ost  respc<'t  simply  devtcribe  inflammation  as  the  aggri?gate  of  tho  iilien<>- 
;  which  are  tiet  in  action  by  any  l(ft»ion  of  the  organism  afi:ectmg  its 
M  locallv,  pixivided,  of  coarse,  that  the  tifwues  involved  have  not  Ix^en 
i  outright.  It  18  obvious  that  the  phenomena  whicli  attend  the  kindly 
ng  of  a  simple  inriseil  wound  arc  not  fully  recoginzod,  in  the  popular 
of  the  word,  88  belonging  to  tlie  Bftme  '*Beri(^  of  ehnnges"  which  eulmi- 
in  the  more  violent  manifestations  nf  inflammation  and  residt  in  RUp- 
tioD,  ulceration,  and  |>f*s»*ibly  gangrene.  These  latter  are  regarded  a» 
iging  to  true  inllamnmtion. 

reconcile  this  absence  of  conformity,  which  la  readily  explauied  by  a 
«  at  the  recent  advances  in  the  science  of  surgery,  Sir  James  Paget  hju- 
oyed  the  phrnac  **  proeesw  of  repair"  to  dcBignate  the  milder  phenomena 
inammation  att  tht-y  occur  in  Iiealthy,  healing  woiuuL* ;  ami  moi-e  n*- 
p  Samuel.*  hai<  dcHorilxxl  the  reparative  proccft.'*  of  Paget  ns  the  '*  con- 
tive"  phaite  of  intlanniiation.  re,serving  for  suppuration,  ulcenUion,  and 
rene  tne  t^?nn  "  dt-structive."  These  expre*iiions,  which  indicate  truly 
mu\U  of  the  process,  recognize  tiiUy  an  identity  of  nature. 
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The  science  of  human  i>otli».>l()g\-,  which  took  its  origui  in  the  etU(ty,Bner 
(loath,  of  the  anat^miciil  ihuiiffts  of  the  (ii^asod  orecans  and  tiwmes  of  i!» 
body — morbid  ajiatoray,  iw  it  is  tisnally  called^was  inaugurated  maink  hv 
the  French  gt^hool,  early  in  the  present  century.     Ita  first  great  advaiKw 
i-8tttblii'lied  the  identity  of  what  was  called  intlamniation,  as  niautfcsu^  on 
the  Hurface  of  the  body  and  in  wounds^  with  i^iniilar  condilioiiB  uft'ectiiig  ite 
intwnml  oiwins,  an  identity  which  hud  never  been  demonstrated.     Under  tbo 
influence  nt  the  plausible  tlieoriee  of  Brown  and  Broufisai;^,  inflammation.  tLne 
advanced  to  a  more  extended  donmin,  came  to  be  coni»idered  as  tht*  nwi 
important  of  all  the  patliologica!  forces;  an  unit-n-m  termination  was  nffixtvl 
to  the  names  of  inllainniatory  (Itst^aaes — itis — significant  of  the  atflux  uf  blowi 
tt)  the  inflamed  part — '*  ttio  m  jutrtr.i  ;'*  and  the  treatment  of  the  disease;^  ilnh 
distinguished,  which  formed,  aceorduig  to  their  assumption,  a  large  inajoritv 
of  huiimn  nmladies,  waa  of  necessity,  following  thest;  premisce,  intriiuii(-»)lj' 
antiphIo_cij*tie.    The  periwl  is  within  the  memory  of  the  writer  when  it  vm 
the  dominant  doctrine  in  the  schools  that  inflanmiation,  in  some  form,  wu- 
stituted  tlie  er&entiul  factor  in  most  di^eaties. 

The  iipplication  of  the  micraswipo  to  tlie  study  of  morbid  aiiatoniy  suIk^- 
quently  denionstratod,  by  degrees,  the  exintcnee  of  a  variety  of  degenentlioite 
and  other  morbid  changes  eonetAntly  taking  place  in  the  ti*wne*t  and  organs 
of  the  boily,  which  were  evidently  unconne<'t«i  in  any  way  with  inflamma- 
tiou.  Through  tlie  advance  in  more  accurate  knowledge,  niflainination  lias 
tlicrefoi-e  ceaswl  to  be  regardtnl  a-s  such  an  oiiniipretii'nt  dif^-ast- ;  it  ha.s  wnir 
to  lie  eouKtdpi"o<K  in  fact.,  as  in  no  re«|>oct  an  CMsential  diK^isc,  hut  ralhtr  a 
condition  liable  to  l>o  provokwl  in  the  organiom  by  certain  harmful  inflneiifw, 
called  for  convenience  the  ctiitses  of  mfiaramation;  a  condition  locatwl 
mainly  in  the  apparatus  of  uatrition,  aftectiug  a  limited  area,  and  eousi>?tiu|; 
in  a  tcnipornrj'  pervenfion  of  the  mechanism  of  nutrition  from  its  tmtuml  and 
regular  order,  which  is  eharacterizwi  by  a  w^rics  of  phenomena  already  di>- 
»*cribed  by  the  histologist,  and  to  l»e  hcreat^er  considered  from  a  clinictd  point 
of  view  under  the  title  of  symptoms  of  inflanunntion. 

It  tthould  not  be.  therefore,  a  matter  of  [»urprise  that  the  terms  employed 
in  treating  of  inflanimation,  includui^  iudeed  the  word  itself,  have  been 
gradually  changing  their  signification  m  accordance  with  the  growth  of  more 
precise  knowledge :  and,  lest  the  mind  should  be  influenced  by  the  more  vasmi 
and  pretentious  moaning  heretofore  attached  to  thcsro  terms,  the  fact  of  tliis 
change  in  signification  should  be  held  in  i-onstant  remembrance.  Hit*  term 
inflanimation  will  V»c  employed  in  the  ensuing  page*  as  including  the  scriw 
of  textural  changes — microscopic,  as  well  as  n»acnn*eopic — which  take  plart 
in  living  tissues  after  they  have  been  subjected  to  injurj*.  For  the  sake  of 
convenience,  the  terra  "constructive"  will  be  applied  to  the  phenomena  of 
afflux,  exudation,  cell  germination,  the  formation  uf  new  capillary  vessels,  ftud 
the  development  of  cicatricial  tissue — in  other  words,  to  the  inflanunuttrt^ 
phenomena  which  constitute  the  simple  unct.>mplicaied  "  process  of  rciwir:* 


whilst  the  additional  preseni-e  of  suppuration,  ulceration,  or  gangrene,  and 
tcnu  '*destnH'tive.' 


all  other  harmlul  complications  of  the  prtxxtsa,  will  be  included  under  IIjc 


In  this  ctHuwctiou  it  tuay  be  ob^en^ed  that  inflammation  has  heretofore 
been  trwUi-d  of  by  systematic  writer?  as  a  disease,  with  certain  characteristie 
fealures,  and  icmling  lo  certain  "  teriulnutiuus."  The  cvnveuience  of  tliis 
mo«K'  o\'  handling  the  snbjtvl  is  obvious  ;  but  its  scientific  ivrrectneas  is  open 
to  (pu^tiiMu  In  }H>pular.  and  aW  in  profe^onal  language,  it  ii^  conmioii  to 
speak  of  "an  attack  of  tnfliimmation'*  a«  of  an  attack  of  Tetanus:  nitd  tin' 
fvintHlial  mcnsuivsemployiil  in  its  in«tnie»t  lia%-e  been  habitually  designated 
«s  "  luitiphlngistie."     Xuw,  inflainntatioii,  althougli  |irescntiug  in  ifome  of  itA 


phuriCit  welt-tiiurkt-d  tV'iitiirtv  wliK-li  in  ii  |i4)piilur  st>Mf^>  iiii^lit  jtii*tity  llic  nM> 
of  this  term,  (iotv  not  ik'sscw  tlie  c^^wiitial  qualitiei*  nt'  u  ili^iisv  in  tlic  mure 
precise  language  of  Bcioiiee ;  aiiil  it  caiinot  be  uiwken  ol'ae  n  diseaKt  oiitoUigi- 
(■allv.  Til  vt-r^'  many,  indewJ  in  mort  of  itfl  iihiiAes,  it  is  a  bonign,  honltlirul 
proceArt  tti  wlncii,  even  in  its  popular  sense,  the  appellation  of  (fiiK-a)«c  winiM 
IM'  if^inlfrl  Its  inapplicable. 

It  iH  iwtlfr,  tiicTt'lore,  with  our  incomplete  knowledge,  to  a.sHume  that  in- 
dnmrmtliou  is  a  proccrw  more  or  le**  abnormal,  or  a  (i>ntIition — not  even  in  a 
miyority  of  iu8tauee»  «  morbid  eondition — presenting  m  itn  diaraeteristic 
fvutnrcH  a  fiorierf  of  textuml  changoe  typically-  nnifoi-ni  m  fiharacter,  although 
vurying  widely  in  aspect,  and  leading  to  ditferent  rcftultR  acenrding  to  the 
(uitnn^  and  degree  ot  persiBteiice  of  the  iraiiae^  wln<.h  have  given  rise  to  it. 
Thib  designation  ih  ae  pro|>er,  and  iw  intrinsically  c*)rn.'et.  ai«  when  tlie  word 
o>iirlitioii  U  appli<.>d  to  a  local  numbnciM!,  to  iutoxicatioii,  to  pregnaney,  or  lo 
the  inorihinid  Ktate. 

W^hen  the  i-uui4CH  which  have  given  rin?  to  inflaminatinn  cease  to  aet>  tli6 
fi<atiire8  whieb  charwtterize  the  comlition  disappear;  it  ha«  no  inherent  power 
of  continuance  beyond  that  whith  luii*  W-cn  impre.-wi'd  by  uijury  of  some  nort 
upon  the  local  nutritive  machhicry.  The  textuml  changes  which  Iwlong  to 
the  condition,  iw  far  oh  they  arc  objective,  coniHtitnte  itn  .ti/mjitum.t ;  hh  I'ar  as 
tlicite  (diangf^  ane  Rubjoetive,  they  eonKtitnto  itM  pathotogtj.  TIk-  means*  which 
have  lM-*en  fomid  to  m<Mlify  thex'  Myniptonw  favombly,  or  which,  ihrougli  a 
knowledge  of  their  course,  mair  Ix*  rationally  exi>ected  to  l«ul  to  mirh  a  result, 
eoD«titate  \\»  remedies,  and  will  be  coiwidei^xl  under  the  liead  of  trratuiait. 

Thcee  eoHKidf rations  occur  naturally  to  the  ifurgeon    fantiliiir  with   the 

c'linii-al  a«|K'i-tn  <if  infltimnmtion  in  any  attempt  to  bring  them  into  rtiusal 

rt'lutimi  with  the  hiHtiil<)gi«.ul  phenomena  by  which  they  iin.-  c\ii1uincd.   I'litil 

thiit  relation  i^  estuhlirihcd  there  in  no  8oUd  ha^K  fn>ni  which  to  reafton  in 

iitndying  itj«  K}-inptomt^  in  detail,  and  itri  treatment  in  of  necejwity  entirely  e?n- 

piricul.     IIi»tology  teacher  us  that  the  ewHfutial  fcaturett  of  the  inflammatory 

j»roce»*(<  arc,  an  increased  afflux  of  blood  t*i  the  affected  part,  with  tin  cxaggt- 

mtetl   Ic-ndcncy  tn  cell  prulifcrution  and  tis(*ue  tuniiatinn.      A   kimwUHlgo  of 

"the  me«-hanir<)ii  of  lhi«  proce»*rt  aft'onlt*  the  oidy  rational  cxpliination  ol  the 

'\'ftrioutf  manifetttutioim  which  it  preseute  to  the  unaided  eye ;  and,  when  com- 

tiiued  with  cUnieal  obwrvation  and  experience,  thii:«  knowledge  givca  ub  all 

"Ciie  |>owerwe  can  safely  cxcrci»e  in  fiivoring  itn  cm^trudivc  teudeneieti>,  and  in 

aBVerting  or  «>ntndliDg  itH  proclivity  to  tteairnctivp  re^tdttf. 

It  may  Vto  j.ropcr  to  remark,  in  tliid  coimeciion,  tlmt  tin;  dcwtructive  phitMtt 

olthe  inflammatory  j*rocet*rt  do  not  ajtparently  ariw  fnmi  any  noxious  quality 

ifihtrent    in  the  proceiw  itf»elf,  but,  rather,  from   thu  intrin^fically  (lefcctive 

1^  *oH-er  of  the  humaii  structure  to  resist  and  repair  ity uritti^.     Niiturulii^t^  liave 

fjiugbt  us  that  this  ^)ower  of  repairing  iiyuno*  existi^  In  a  much  greater  de- 

iTPeo  in  thi!  lnwcf  unnnalw  lluiu  in  our  ii<pmplex  orgiinisms.     The  ciestnictivc 

['hoHciK  of  inflammation  arc  al^o  explainorl  in  M>]ne  degree  hy  the  degradation 

!>•  vital  ipiality  of  our  tissues  which  results  from  uuhcidthful  habitd  of  life, 

•uwl  Hurroundingfe  defective  as  to  hygiene;  by  the  more  aggravatwl  clianu'tcr 

of  ixjjuries  rendered  |>oc«ible  by  human  ingenuity — as  exemplilie<i  in  gunshot 

*ouudp;  and  by  ignorance  of  the  rcid  jiature  and  scoix;  of  our  reparative 

W^v*'rH,  and  the  mtMns  by  which  tliey  may  K'  aided  and  supplemented.    The 

^th  of  the  lust  averment  is  rendeiTe<l  prrjlmble  by  the  increuMMl   [mjw  er  of 

t*P«iir,th<!  gresitt-r  rapidity  with  which  the  repanitive  protii'K'i  isnccomptiMhol, 

""1  till'  remarkable  infn-<piencv  of  the  destructive  synii»toniM  of  intlammatinn 

itiwut(»l*-il  in  wounds  which  lui\'e  bi-cn  sulyeeteil  to  judicious  dndnage  and 

iMited  early  and  bkilfully  in  accordance  with  the  untiseptk  metljod. 
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The  presei»t  account  of  iiiAamimttion  will  include  its  muses,  symptoms^  writ' 
Hfs,  eorii!(y^t.icTtctt(,  mul  (fjmplfnriuws — \it.*wc<i  ujpet-ially  iu  reference  to  ititiuuv^ 
ngenicnt  iii  tlic  imiftitx'  uf  s«i*gery. 


OAUflKS  OP  Ikplamhation. 

The  ciuises  of  ipjlammation  detenuiiie,  lu  a  givat  degree,  the  attitude  tube 
flKanme*!  by  the  Kurgeoii  in  il8  jiidifkms  tn-ntnieiit,  for  they  exon^iso  a  dm^-t 
iiifluoiico  upon  its  eoiibtructivt',  or  d€*tnn'tive,  tendency;  there  iSj  therefore, 
no  deitfirtment  of  llic  subjeet  more  worthy  of  carefiil  study. 

Ihritation  axd  Injury. — In  aecordnnce  with  doctrinos  which  were  long 
domiusiut  in  medicine,  '*  irritation,"  ucting  upou  any  of  the  tiesuutt  or  orpuM 
of  the  body,  wiw  bt'hl  in  In-  the  iininediatc  exciting  i-anse  of  iriflHniinaiion; 
unil  the  devol(ii>mfnt  of  irritfttioii  in  nnv  locality  wiw  i*ui>|K)mxi  to  invite  the 
flow  of  blood  townrtls  it^ — the  first  utep  in  tlie  intiammntory  pi-ocei*.  IIcimm 
the  aiK>thegni  "CT;  irrituiw^ihi  afffnxyifr."  Tlie  term  '^irntant,"  hahitually 
employe*!  as  synouymou!*  with  "an  inflamuiation-prtKiucing  agent,"  hai*  in 
moiT  ivcent  limes  given  place  to  "injury."  llie  latter  has  become  a  techtii<il 
lenu  iu  sui^ieal  patholog}',  fiiguifymg  ffmt  irhh'h  is  cttpnUr  0/  htip'tirit^tj  ihr 
vlinl  'j>irtHf;i  of  the  t'tfisiiefi.  It  Ib  uscfl  ni  this  sense  in  a  form  of  definition  of 
intlaninmtion,  wliich  luus  become  cla6.«ical:  "the  series  of  changes  that  tciMow 
ii\iun',  pn>vi(icil  ilic  injury  ha^^  not  been  soseveiv  as  io  cause  the  deatli  of  the 
|iart  (Burdtm  Sanderson).  An  "iryury,"  then,  may  be  regarded  vu^  ctmi|K'- 
tent  to  innn''unitc  the  "Kcric's  of  cluuiges"  that  constitute  inllamniation. 

Tt  is  wortliy  of  notitx'j  ji«  illnstratiug  the  purposive  tendency  of  inflatiuiw- 
tion,  that,  at  its  inception,  if  not  in  itn  later  phases,  it  is  mainly,  if  not  critiifly. 
ron.ftrticthr.  It  can  hanlly  be  doubted  that  the  "scries  of  chanew"  following 
a  lesion  which  lias  not  absolutely  desti-uyed  textural  life.  Iiave  tor  their  objwt 
the  repair  of  the  lesion;  this  ts  apparently  deraoustrated  by  the  ivsult,  which, 
if  tho  iiiAaiiiiimtiiin  does  not  tiunHiH*hd  cci'tain  limits,  is  alnioett  invariably 
curative. 

There  is  a  limited  analogy,  as  to  their  imraedittte  coniwKpicnces,  betwcea 
the  influence  of  a  surgi(^l  "injurj',"  and  the  fertilizing  of  an  ovnin;  lK>tL 
Ktuml  in  the  relation  of  causi.'  and  ettect  to  a  sequence  of  ehangc«  which  lead 
directly  to  cell  ^u-oliferation  and  \\m\\v.  formation.  RTndflcis<di  tells  lis.  in 
fact,  that  he  i«rclers  to  study  the  l^^oec*^6  of  embryonic  cell  devcloitmcnt,  under 
the  mienwcope,  in  inflamwi  tissues. 

CiiASiiiFicATioN  OF  Oausks. — As  employed  in  connection  with  the  causreof 
inflamnitition,  the  term  injury  inclndcs  the  ciidlc-w  variety  of  wounds,  hurts, 
and  lesi'nis,  nf  every  pn«.siliU'  uatui-e,  to  winch  our  organisms  are  cxpi*t'<l- 
Tiio  manifold  sourceanf  injury  nrcadviuitngeously  urningcff  in  three  claaHa*:— 

(1)  Those  arising  from  physii-al  force  or  mechanical  violence — as  cuts.«talM, 
fmcture,s  of  bone,  <lisloeations  of  joints,  and  kccration,  bruising,  or  crusIiiD^ 
of  lim]>s,  or  of  internal  organs. 

(2)  Tho!*e  arising  from  irritating  or  destructive  chemical  action — as  frrun 
lieat  iu  any  fonn,  such  as  bnnis  ancl  scalds  from  utrong  aeldB,  or  caustic  all* 
lies,  from  the  action  of  coM,  etc. 

(S)  Those  arishig  from  poisonous  infection,  a**  from  the  veiiom  of  iii»rt8 
and  serpents,  from  a  virus,  as  of  glanders,  or  syphilis,  from  the  mi&^m  due  to 
the  intiriite  diflusicin  of  piiisonous  niiei'os<'opic  oi^diiisms,  or  their  gi'rmei. 

Many  of  tlic  individual  injuries  thus  einssificd  have  been  recognized  in  kU 
tiiiieu  at)  detci*miiiiiig  causi^  of  lulliunnuitiou.     Others,  aguin^  and  aiainly 
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io**e  of  the  third  cloaB — ^tbe  iiyurioiw  mwro-ori^ 

umler  tlie  coguizmury  of  tlic  imthologist  iw  (Bl 


I'gaiiising — have  oiil 


recent 
iiniinHlmtf  Uc- 


itly 


been  brought 

tc-nuiniug  t-auftts  of  the  more  destrurtivc*  iihiw-s  of  the  iiiflannnatory  prootn}*. 
Then-'  is  promise  of  great  benefit  to  humanity  and  of  equal  cnxlit  to  i*nrgery 
in  the  tat't  that  it*»  jtathology  hjuj  Ih?vii  enriched,  though  the  jitiilusophic'acu- 
meii  and  a^bnirably  iwlienfrcKeari'liof  oneuf  it«cnvn  aevot«d  studeuU,  by  the 
ilemonstratiou  of  tliw  still  novel  cjiusu  of  tntlamination;  luid  the  giiiu  to  hu- 
manity and  to  sui-gery  ha«  been  iiKmkndahiy  nisignified  by  the  correlative 
diflcoverv  of  eftei'tive  ix'Tneiliii!  niejisiirtw,  actual  and  preventive,  for  the  variouii 
forms  of  destructive  inflammation  thus  traced  to  their  source. 
I  John  K.  Mitchell,  of  Philudt-lphia,  before  1849,  expi*«.sed  a  strong  belief 
■in  the  erypto^umie  origin  of  the  |.KiiMjns  geuendly  known  a.-*  mia^mutii,  and 
ah\y  defende«l  the  theory  that  most  malignant  fevcrfiwere  <Iuo  to  tliis  souree.' 
Panteur,  in  1865,  discovered  the  cryptogamie  mi<!po-organism  which  canc^ed 
the  epidemic  silkworni  diseai^e  in  France,  and  demonstrateil  '\in  dire»;t  agency 
in  perpetuating  the  di.seiu'*e.  The  next  veur,  Li^ler,  assuming  by  induction 
tliat  a  (luuilar  »(»nr>.-e  of  poisonnns  infeetmn  might  Ije  capable  of  pix'venting 
the  mirmal  ^>roee»5  of  reuiir  of  wound«,  inaugimited  a  course  of  exix-riiucnt^ 
jeaearch  whicli  ha*,  in  the  opinion  of  many,  amply  <lcmonstratcd  tiio  pi*opo- 
Ktion.  Att  this  interesting  subject  will  be  difictit!Ae<l  in  a  separate  article,  it  i» 
not  ntMV-swiry  to  pursue  it  here  beyond  the  recognition  of  poinonoUH  goniw  as 
a  pn.*gnani  cause  of  intlammatioa  ui  ita  worat  foriiiB. 

Fouowuig  the  genenil  classification  which  lian  l)eon  laid  down,  we  sliall 

Bludy,  with  couonrrcfut  details,  some  of  the  typical  cauwes  which  elhiieal 

observation  han  shown  to  he  cajwible  of  exciting  inflammation,  socking,  in 

each,  for  indications  an  to  the  meauH  b}'  wiiicli,  ultimately,  this  cou<lition 

may  be  prevented  or  controlled.     In  the  fii*st  place,  however,  it  will  bo 

utM^-wwary  to  notice  certain  general  considemtiont*  which  necessarily  form 

part  of  a  tttudy  of  the  cauKcs  of  intlamrnation  ;  and,  nlwi,  to  defbie  the  meau- 

biig  of  certain  ternw  commonly  u-stnl  in  treating  of  thin  subject. 

W      Most  systematit;  writerw  Hjieak  of  inflammation  as  lni.nmtiit<\  or  tilfopftthicy 

in  accordance  with  it-s  origin  from  obvious  injury,  or  the  reveive — and,  when 

-there  is  no  discoverable  cause  for  its  occurreuce,  it  is  aDdumeil  to  aritie  gpon- 

kaueously. 

M   The  terms  tW/o^a/Ai>  and  sponlaneoH.^  sib  applied  to  inilanimatiou,  are  con- 

peniont,  but  they  arc  of  doubtful  accunicy.     It  is  not.  ccrtiiin  that  citlier  of 

them  is  ui  any  case  correct,  in  a  scientific  tveut<c.     Tt  is  fxeeedingly  improlv 

able  tlmt  tlie  HericH  of  testural  changes  of  which  the  inflammatory  proceiw  is 

believed  to  consist  «m  Ix-  set  in  action  witliout  a  provoking  cause.     These 

have  come  to  be  liabituully  use<l  under  tlic  assumption  that  biflamma- 

ra  is  a  di^cuise.     lu   fact,  they  are   only  adniisMible  as  Mignifying  that  tlic 

>un*  of  origin  of  the  inflammatory  condition  w  not,  at  the  moment,  demon- 

trublc. 

Ag!iin,  the  terras  wtenial  and  extertifd  inflainniation,  as  applied  to  the  con- 

litioii  when  it  occurs  iu  tlie  interior  of  the  body,  or  upon  its  surface,  are 

einploye<l,  somewhat  vaguely,  as  synonymous  with  medical  nnd  sitrymU,  in 

■Accnrdance  with   French   nomencUiture,  which  desigmLteH  nicdical  pathology 

Kti  inttmaly  ixnd  surgical  pathology  as  cj^enwJ.    This  use  of  words  perpetuates 

the   itlcji  tluit  there  is  a  radical  iliffeveiice  between  me<lical  and  surgieal 

pathologi,- ;  an  idea  which  is  no  longer  tena!)le.    There  hai*  been  a  time  when 

Ixhe  surgeon  was  content  to  leave  the  cxiunination  of  internal  orgajis  to  the 

■physician.  Iwifore  ati  well  as  after  dciitli,  but,  since  the  functionb  of  tbe  surgeon 

aixl  physician  have  bcctmie  sit  insejiurably  blended  a^  they  arc  at  tljc  pi-esent 

■  On  tbe  Cry[itogunoiu  Origin  ur  Mulziriiiuit  ami  Rpialiuulo  Fo<r«.>ra.     Ptiiladvlphta,  1S40. 
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day.  thin  fiwhion  linw  passed  away.  The  exjjert  ^as  he  i«  now  properly  ttfylwi 
iii'fitherof  tht'se  branches  of  meiiiohie  fimis  hie  kiiOwK?<Igft  advaiitageomlT 
»iufil>k'm(.'nte<l  by  (ieterrin^  tn  rhe  hiirtolosncal  pathologist,  who,  m  tiie  drc- 
(160  of  liitt  iKHUiiur  im;tho(L><,  is  also  an  expert  in  the  more  ueeiimtt  ii)ier[it^ 
tittioii  of  the  aiijieunuiceH  of  iii(»rbi<l  aiiHluiuy, 

To  ilhistnile  the  eorreliitidii  of  inedieine,  mirgei^,  aiul  hintoloey.  it  iitay  I* 
ineiitiuiiLil  that  t'urling  fiivf  i*a!le<i  attention  to  the  relation  lietween  bnnwyf 
the  HuHUce  of  tlie  bmly  an<l  the  ulceration  of  the  diio<Ienum  which  so  oftfn 
ttccninpaniefl  them  ;  and  Eric-hwii  eniphaj^izcH  the  fact  tluit  death  nwrilu'd  ii> 
the  shock  of  injury  and  to  exhaustion,  is  oflen  explained,  in  the  deyd-h<Hi>«:, 
by  the  diacuvery  of  luceniti(>n  of  the  liver.   Jacwud  and  Ferrier  liavi-  nlitiiin*^! 
luoet   of  their  illuHtnitiens   of  intru-cranial    imtliolojry  Inini  well-t>li6*-ncil 
eftsee  of  surgical  injuries  of  the  head.    The  nistologist  has  tjineht  us  that 
fwnile  gangrene,  fV»rmerly  attribute*!  to  arteritis,  is  in  fact  caiieea  by  calcific 
d^^ncration  of  the  arterial  coatK,  and  hy  tlin>mlK»tiri  and  enilwltHia;  awl 
that  arteritis,  foi-mcrly  supiKwcd  to  be  a  coiuiuou  occurreuce,  is  in  reality j~ 
rare  condition. 

I*REDiSPOsnfO  Axi)  ExcTTiNO  CArBBs. — Systematio  writ«rB  usually  lay  rout 
Ptre**8  u]ion  the  distinction  between  what  are  called  the  predifpasinff  eatiMS\ 
inflainnmlion  an<l  its  inuiunliately  cxeiling  or  detertnining  causes.  An  exanii 
will  illustrntc  the  moaning  of  these  terms:  A  growing  boy,  overheated  uy 
cxeri:ise,goe8  into  the  water  to  bathe,  or  throws  hinifielf  on  tlie  giimnd  hi 
shade  to  rest.  Dnring  the  following  night  he  iis  awakcn^i  by  a  s*'vert'  p 
in  the  thigh,  whirli  is  continuous  as  well  as  soven*,  and  finally  results  in  A 
uet;rosis  from  limitetl  oateo-myelitis.  In  such  a  cai*e,  which  is  of  comniiMi 
occurrence,  the  activity  of  the  nutritive  process  in  the  rapidly  growing  bone 
of  the  adolescent,  an<l  exiuiustiou  incident  to  the  fatigue  ineuiTed,  are  the 
jtmlitfiHKtuii/  causes;  and  the  rapid  alwtnielinii  of  heat  trcnn  the  b<'»dy  hy  the 
cold  water,  or  the  cix>l  earth — the  chilling,  in  fact — is  the  rj^^ithiff  cause  of 
the  intliimuaition.  llicse  two  elasai's  of  causes  are  also  designated  ft«  rfmole 
and  proximntt,  Mivt  of  the  sources  of  injury'  classified  above  are  examples 
of  proximate  or  exciting  causes. 

pRKMSPOSiso  Cai'ses  op  Ispi.ammatios. — l*be  roost  obvious  and  impoi 
of  the  iviuotcr  canws  whicli  pr«lisiose  a  jiort  or  an  organ  to  take  on  the  oiu- 
dition  of  inflammation,  is  tftitTt  in  *jitality  of  thf  biootl.  \Vben  we  reflect  tin"" 
all  the  organs  ami  tissui*s  of  the  luxly  are,  as  it  werv,  enveluiK>d  in  an  aiui<:_ 
plicrc  of  liquor  s:uiguuiis.  and  that  they  are  <.v»utiuualiy  absoii>ing  from  ii  dif 
nmterials  re<iuinAl  to  uiuuitain  tlicm  in  a  iionual  slate  of  itealth,  it  is  ea.''y  to 
eompri'Iiend  lioAV  a  variation  in  tla*  f|uality  of  this  fluid  neit-ssorily  disturbs 
the  nutrition  of  ihe  tissui-s,  and,  as  u  oonsrtpicnce,  mav  dintinish  tlieir  vital 
cayiacity  of  i^^iiisting  iiynry,  and  al^o  of  iviiiiring  it  when  incunv<i.  In  dw 
Uu^guage  of  the  older  surgeons,  "a  vitiatwl  state  of  the  hk*w\  is  a  vt-ry  (am- 
nion canao  of  the  ill  behavior  of  wounds  in  regani  to  their  kindly  hciilirii:." 
Now,  habitual  excttss  of  fixxl  and  drink,  aiHf  also  habitual  lack  of  proper 
CikhI  aihI  deprivation  of  an  adequate  supply  of  pur«  fresh  air,  which  pnn-ent; 
elimination  of  the  products  ot  tcxtural  waste,  equally  tend  to  iiit|iair  tlw 
mulity  of  the  blrtxl,  and  eonse»iuentIy  of  the  liameB  sujipUed  by  it ;  so  dial 
siiiiht  injuriw.  which  in  a  state  o\'  heaUli  wouW  take  on  pn.impt  p-fiiii". 
umlcr  iUvim*  nnfavtirviblc  eirr-nnistiiiu-es  iingi-r  in  healing,  and  run  into  -■: 
mtion,  or  into  j^irttal  or  molecular  gangrpne;  at  other  times  thev  b»  ■ 
iadolent,  tefibM>  t*i  eicatriw,  or  remain  indefinitely  in  the  condition  known  w 
eAnmic  iitjiammalion.  As  i>>iumuii  examples,  taken  from  clinioLl  ohaervaiK 
the  follow  iug  iu«  cmsw  iu  i»oint : — 
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man  of  middle  age,  of  aedeiilAry  orcupnlKin,  living  too  wi'll,  in  apparerUy  full 

Ith  but  perhaps  slightly  di-fectivc  in  comploxion  aiitl  t1nl)liy  in  muscle,  in  consequence 

[the  »li;rht  violHtic^o  caused  by  slmining  at  stool,  is  lakcu  with  paiDful  swelling  in  the 

iif>-r«ctal  fo*s»,  which  re^ulH  in  iin  exicnaive  abscefw,  fnllovfcd  Uy  Innly  and   inifwr- 

rejtair.  »nd  Waditt;;  lo  chronic  fistula  in  ano,  or  even  lo  diin(;or  ot'doalh. 
In  another  rane  n  hHlC-stiirvffd  child  h  Kuiziid  with  a  hard  )«wi<11iii)!  in  thi-  thickni!.<»  of 
ichvrk,  which  in  a  few  dnys  turns  block  nt  its  cnln',  and   re*ult«  in   pcrloralion, 
hBtiluting  l\w  form  ut'  di^'u^u  known  as  noma,  or  ytitiyrirnoptii. 

The  presents:  of  a  poison  in  the  blofxly  whether  this  fluul  ie  otherwise  irapov- 
hed  or  not,  may  prt^lispose  to  inflammation.  Tliis  Is  peen  in  the  ]KH-nliar 
vior  of  lestonSf  not  arising  directly  froiii  the*  diwiise,  in  ijenwHs  ttfletited 
sjfphiiis:  iiwtead  of  heiiliut;  in  a  healthy  manner,  they  are  liable  tu  take  on 
uiiI>uctof  syphilitic  iilcei-Hy  and  to  require  unti-syphilitie  treatment  for  their 
The  conaitioii  of  tlio  blood  in  diabefes  HO^littis  begets  a  well-miirked 
lisp«if4iii(>n  to  hypcnemiaof  the  intO(*tinai  miic-oiifi  niombranc,  and  tneru]»- 
rf  of  tho  skin.  An  eczcitut  of  the  genitaLs  nuiy  liave  pmved  obstinate  under 
iL-!ie  of  ordinary  remedies*,  but  aa  soon  as  the  preHenee  of  (»iiffrtr  is  discovereri 
the  urine  and  the  putient  is  iVfit rioted  to  a  diet  o\'  animal  fooi:!,  the  lofji! 
iiiniation  tends  lo  get  well,  lllond  of  defwdive  (piality,  especially  when 
jiin  ix>iRon«  an^  pre.wtnt  in  it,  tends  to  stagnate  in  limited  areas,  probably 
hii'Kh  its  lack  of  full  |K>wor  to  etimulale  the  heart  and  bloodveflflelB.  The 
ftl  hyi>eneniiu  wliich  reHuUs  from  this  tendency  ollon  conetitutes  the  HtHt 
ge  in  the  development  of  inthimmation.  llenee  the  freqneiiey  of  serous 
usionH  ill  ursemia.  t>ii  Costa  luul  Longstrcth'  speak  of  an  ''ontbnret  of  in- 
Uiniutioii  of  the  senius  niembruncM"— v.y.  intense  pcriiwnlitis,  with  pleural 
d  pcritonea.1  cifusion — the  result  of  altered  blood  in  Bright's  discaec,  tho 
tient  having;  suffered,  alwo^  from  unemic  coma. 

The  ocM'urrence  of  eczema  m  the  ^ouitf  ii*  dircetly  provoked  b^  the  ai-nd 
alitios  of  the  perspiration.  It  is  remotely  favored  uy  the  eonditiou  of  the 
Dt)d;  and  "theg<mty  irrit«,bility"of  tho  nienibmnes,  whir-li  is,  in  other  words, 
Btatc  of  nen'ous  hyjajruMtbL-aia,  is  eausefl  by  the  Kimu-  coiHlitioii  of  blixwl. 
I  proof  of  this  we  nui^'  point  to  the  marked  relief  to  these  syraptonib  which 
wally  tbllowd  *'a  crisw'  of  gout,  in  whieli  the  blood  has  relieved  itself  of  its 
im>urities.  Here  is  a  topical  example  of  what  ifi  usually  B]>okeu  of  as  tho 
nBUeiu-c  of  a  diathesis  m  lavoring  the  oceurreucc  of  inflammation;  and  it 
llivtriiteft  what  is  tniu  of  uU  the  scM-aUed  diuthcses,  naniily,  that  tlieir  influ- 
fiH.'c,  if  it  eaii  be  proi»erly  so  styleil,  is  n:feognize<I  mainly  in  tho  av^cidonts 
rliitli  rt-sult  fn>m  the  pi-culiar  eonstitutionfl.!  quality.  Anothi-r  example  of 
lif  pretl importing  intluenec  of  u  diathesis  i.s  to  be  fomid  m  the  }neninffi(is  of 
i»ri.V  life,  which  U  often  exeitetl  l»y  laUTTular  deposit  in  the  vicinity  of  tho 
'uodveawlb  of  the  pia  mater;  the  BOK.-uUed  tubercular  diathci^is  acting  as  » 
"Btote  cooiio  of  the  hiHauimatioiu 

TTie  iaflitcnoe  of  a  defeeliiv  or  derange^i  nervous  supply  to  parts;  Ib  in  nomo 
J^Unecij  easily  n-cognized  us  a  remote  cause  of  loonl  inflainmatorj"  action. 
*nain  inJlammatious  of  the  skin,  especially  the  her|»etic  eruptions,  funiisli 
fiostrative  examples  of  this  influence.  Thus  Vem  Bterenspnmg  bus  shown 
'^'•ihtrpcs  zokUt  is  alwavft  euincident  with  ultenition  in  the  anatomical  elu- 
*•^ltlJ  of  tlio  intervertebral  ganijUoa  sitnatid  ii|)on  the  posterior  or  sensitive. 
^*^  of  the  spinal  ner\*es  sn]iplyin^  tho  atieete*!  part**.  1  his  form  of  skin  (Us- 
Dceura  also  in  regions  suiyplied  hy  the  trifai-lal  nerve,  and  is  ac»x)nij)anied 
li'K-al  aniBtitliesia  ol  the  innnmed  integument,  and  a  tendency  \o  load  death, 
develupinent  of  a  vesicle  of  hei'ptu  on  the  eoraea  has  been  followed  by  thu 
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formation  of  a  slough.     In  u  cuHe  in  whicli  tlic  guuglion  of 
quently  fouud  bathwl  in  pus,  tlie  wliole  eye  shrank  and  Lxillapeed.     An  tn\- 
tion  of  herpes  about  the  lips  after  a  paroxysm  of  malarial  fever,  or  as  coMt- 
quence  of  functioiml  gastric  disturbance,  is  a  very  conimon  oocurrence.    TTw 
forniation  of  abscesa  ui  the  vieiuity  of  a  focus  of  iiiflanmiation,  as  of  a  diseased 
joint,  when  not  the  rcsnlt  of  a  tMxxmdury  or  iiifwtiout*  i>nKfss,  hat*  Ixt'D  uttri- 
.  lulled  to  rt^flcx  nervous  irrit«tioii.  Ilyiwra'iuic  itjngustion,  with  loi-'al  cviiloin'v* 
of  altered  nutrition,  has  been  olwc-rved  in  parts  of  which  the  uerx-e*  liuvc 
been  wonnilcd  or  divided.    The  rapiiiity  with  which  bcd-mres  form  on  tl» 
Hacrum  after  exhausting  foven*  and  surgical  iceiiona  of  the  spinal  cord  caiwuig 
paraplegia,  u  well  known;  and  the  occunvnoe  of  cyatttis  in  such  cas»  ba 
canstant  rusuh.     BliI-boix-h  begin  by  iut^^^uwu  hypi-iwudaof  the  integumwil, 
followoil  by  vesicular  eruption,  or  pustulatloii,  so  that  the  luiion  w  at  first 
distinctly  inHammatory;  bnt  it  le  usually  complicated  by  loi'al  death  of  tinMie. 

77ec  pa'iodof  life  has  less  influence  tlian  ha^  usually  been  ascribed  to  it  a« 
a  predisposing  ouuse  of  inflammation.  Examples  arc  frequently  cited  iu  fa^ot 
of  this  canKp,  which  uru  not,  in  reality,  inllamniatory  ailections.  The  cffoetB 
of  malnntririnn  in  infant*',  or  of  the  senile  atm|iliy  or  degeneration  of  \mxas 
incident  to  ago,  have  been  attributed  To  inHantniatinn.  In  rhiOlfioot/,  the  pro- 
cess of  nutrition  is  in  itrt  pericHl  of  grciittvt  activity,  and  tlie  condition  of 
acute  hvpcneniia — the  fii-st  step  towams  the  inflammatory  couditiou — occur 
promptly  from  any  exciting  cause.  Any  iuterruption  of  nutrition  is  followed 
i>y  exaggerated  rcnults  in  dei-angemcnt  of  healthy  condition.  Fever  occ^m 
readily,  and  from  rtligbt  causc»of  prnvncation.  It  is  not  rare  to  sec  a  w«tk, 
puny  infant  with  a  tendencj-  to  pus  formation  fi-om  the  mo»t  trifling  uaosei; 
this  is  usually  tmceable  to  a  defect  in  the  quality  of  the  blood,  the  result  of 
inadequate  uourishmont,  or  to  the  efiect  of  poisonous  influences  ujion  the 
U;n(ler  organism,  by  which  it  is  more  likely  to  be  aftbetcd  than  in  atW  life. 
But  when  |>oHitivo  niflamiuatlon  is  provoked  in  early  life,  if  it**  proccasea  are 
rapid  in  thoir  enilntion,  thoy  arc  more  likely  to  be  limited  to  the  constructive 
stage  ;  and  there  is  in  the  infantile  <irgani8m  a  fund  of  vital  taiergy  availablv 
Ui  rtyisi  and  to  repair  Uijury  which  'm  very  remarkable.  Evideucc  of  this  v 
to  be  seen  in  the  results  of  very  early  operations  ft.u*  haiv-lip,  and  in  opera- 
tionn  for  ininerfonitc  anus;  and  in  the  striking  cures  ofrecu-d  in  infantile 
syphilis  by  the  ju<licious  use  of  nicn^ury. 

On  the  other  iianil,  in  thortf/ff^iaffootions  peculiar  to  tliis  iieriod  of  life,irflen 
referreil  to  as  inflammatory,  are  i^ally  of  a  diftei-ent  nature:  neither  prodtatic 
disease  nor  senile  gangrene  is  due  to  inflammatiou.  The  ibnner,like  tlie 
uterine  tumoi-s  of  the  other  st^x,  is,  for  the  luost  part,  due  to  fibroid  vwr- 
growth,  nml  the  latter  is  a  result  of  degenci-ution  ot  the  arterial  coats.  Tlie 
catarrhal  afl^botions  of  age,  such  as  eystitis  and  conjunctivitis,  are  truly  inflaiD- 
lUfltory,  and  tend  to  pus  pHMluction.  Tliey  arUe  from  weakiiess  in  worn-out 
tissues  by  which  the  po%ver  of  resistance  to  exciting  causes  of  inflamniatioa 
ia  impaire<l.  It  is  to  be  remarked  tliat  the  power  of  re|jttir,  although  sonifr 
what  slower  in  its  mauifestatioiis,  rarely  fail^  through  age  alone.  This  '» 
noticealile  in  the  constan<:y  with  which  a  good  immtMliate  result  u  oblaiiit^l 
after  the  removal  of  epitholiomatous  canwrs  so  common  at  this  perio«i  ol  lifi'- 

Jn  middle  Ufe^  the  greater  (^legree  of  exposure  to  traumatism,  to  the  iuflucnw 
of  poisons,  and  to  the  consequences  of  cx<x-;*s,  explains  tlie  greater  frd^HrtK*' 
of  inflammatory  aftcctions  at  this  period.  TTci-e,  also,  arc  encountered  tlw 
amtingencics  attending />rt;9«ffHcy  and  /«r^/r/(o/i,  which  so  often  tend  to  inflnw*- 
nmtory  jthenonu-nu,  wliftliLT  by  trauniiitisiii,  tbu  poisons  to  wbieli  the  I'ncr- 
l.>enil  state  exjioses  the  jmtient,  or  the  i>ei-uliar  and  rapid  changes  to  whiih  tlw 
blood  i^  liable  ui  these  conditions.     It  ^could  be  wi-ong  to  omit  the  i-uriou* 
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perturbatioiw  of  the  nerve  force  whieli  alMo  attend  them.  There  is  a  remark- 
able tendency  to  pui^  foniiatioii  developed  in  exceptional  intttanece,  post  pat-turn, 
which  attects  the  joiutd  by  preference,  and  of  which  thexc  ia  uo  suti^factor}' 
exptimation. 

Ifiii/ii  of  Itody^  etc, — It  wae  formerly  a  common  biiliof  that  t*tout  and  full- 
blooded  rteraons  were  especially  liable  to  iiitiamiuation ;  that  they  were  in  a 
"Btate  oi  plethora" — a  condition  of  morbid  fulneaH  of  the  bloodveseels,  indi- 
catinir  necessity  for  depletion.  But,  uulesa  habitually  over-fed,  there  is  no 
foiindiiticiti  for  this  opinion.  McKlcrate  [Mdvwir<-m  is  a  cniiBtitntional  peon- 
rmrity  of  niany  jicrsonfl  who  eiyoy  good  lu-alth.  The  habitually  ill-fw],  and 
thot*i?*who  fmtn  any  eause  are  wlow  their  normal  weight,  arc  moi-e  likely  to 
do  badly  after  a  serioua  iiyury  or  a  surgical  operation,  through  the  «nper\-en- 
tion  of  Iconic  of  tlic  unhealthy  complicatioiia  of  constructive  mflamiuatiou. 

Parte  which  have  beeu  ahx»dy  the  f*cat  of  intlainmation  are  more  likely 
to  fall  into  that  condition  Hul)se<mently,  fn*Hi  slight  provocation,  ihiin  tisfiues 
whoBe  vcj^'U  liavc  nt-ver  been  anojeeted  to  previous  over-distt-uaiou.  Tn  M»m- 
inon  phnurtt,  "their  vitality  haa  been  weakeneil.''  Tliis  is.  also  true  of  parts 
whieli  liave  been  exi»osed  to  prolonged  or  extreme  cold,  or  which  liave  neen 
froKcn.  The  habitual  congostiou,  the  itehiu^,  and  the  pronene^s  to  vesication 
and  ulceration  ao  commonlv  observed  in  chilblains,  illustrate  this  predisposing 
cause  of  inflammation.  It  is  probable  tluit  in  addition  to  impairment  in 
quality  of  the  vutw-nlar  tiaaues  in  parts  thus  "weakened,"  their  nerves  have 
also  suH'«-red  in  a  similar  way. 

Evezy  organ  whilst  in  active  uae  receives  more  blood,  and  is,  for  the  time, 
hyperaEmic.  Ifibittial  J\i.netional  hyperamxa^  cspcnriall^  when  associated  witli 
fatigue  from  prolon^wl  or  exccBsive  use  of  an  organ,  is  a  not  nucommou  pre- 
diM|)(>Bing  i-uuse  of  inflammation.  Thus,  readmg  all  night  is  liable  to  be  fol- 
lowtil  by  suppurative  inflammation  of  one  or  more  of  the  MeilKnnian  fallicleK 
— the  ordinary  hoixit-olum,  or  sty ;  and  if  tins  exce^  be  fi*e<pieiit]y  i*e|M?ated, 
the  tissues  of  the  eyelmll  itsell'  arc  pretty  certain  to  sutler  from  uiHammation 
in  some  form,  if  cxpowed  t*)  an  exciting  cause. 

A  young  gt*a(Ivinan  faiigucd  and  heated  br  active  ball  play  sealed  )iim^>Lf  to  rest  by 
an  open  wiodow  where  he  was  expoied  to  a  draught  of  cool  air.  Thti  next  morning  the 
niiuclcs  of  ibt?  shoulder  und  arm  were  the  scat  of  excessive  [laia  on  the  ttHghu'Kt  motiou, 
in  consequence  of  the  developrnt-nt  of  a  condition  of  "subacute  inflaninuuion"  of  the 
tnoMSuhu-  tisfluea. 

In  rt^rd  to  the  uifluence  of  dimate^  and  of  mcteorolo^cal  phenomena,  in 
prediHpofting  the  or^nism  to  inflammation,  certain  fact«  nave  been  ob«er>'ed. 
In  tropical  re^ons,  niHammationa  of  the  eyen  of  a  serious  character  are  very 
common  and  ]>rcvalent.  So,  also,  is  dysentery  ;  and  ubwi«s  of  the  liver  is  a 
fre<iuent  occurrence.  The  latter  affection  is  very  rare  in  <:ohl,»(reven  in  tem- 
peratt;  cliniatAsi.  Tn  the  latitude  of  New  York,  the  suiomer  heats  predispotm 
to  iiitlanimations  of  the  inte>^tinal  canal,  especially  ui  children,  tenduig  to 
culininatt^r  in  iloo-eolitis.  In  cold  weather,  the  air  paA-yiges  are  more  prone  to 
inflammatory  affetitiotis,  of  which  the  most  common  is  Im^iichitis.  March 
winds,  as  was  |x>inted  out  over  two  thousand  years  ago  by  Hippocratea,  were, 
in  the  Morea,  as  they  are  with  us,  the  freiiuent  causes  of  acute  phlegmasise— 
of  tAdisillitis,  bronchitis,  and  coTijunctivitis;  evii.lcutly  bw-ausc  they  favor  sud- 
den L-hilling,  and  give  rise  to  irritation  by  producing  clouds  of  dust- 
In  our  Climate,  the  scaxons  of  the  year  which  huvo  bwii  foinid  nmst  favor- 
able for  sniTgical  tn>erations,  as  regards  freedom  from  intlainniatorv  conipliea- 
tions,  are  the  mideommer  and  autumnal  months.     This  is  explaiiiLKl  by  thu 
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freer  accees  of  frt-wh  air.  lu  the  fouipura lively  acvere  cold  of  tlie  winter,  aitil 
the  I'haugeable  weatlitT  nt'  spring,  it  is  more  diffifiilt  to  wwuru  he«lthj  »i>ii- 
ditions  as  to  ventilation.  Erysipolas  oix-ure  more  impiuntly  in  the  late  win- 
ter and  early  i*]}nijg  inonthtt.  ^d 

ExciTiNO  Causes  op  Inflammation. — Strictly  ^peakinit,  there  i»  but  a  m^\-      ' 
Ijiry  eaiUBe  lor  Intlaiumatiuii,  mid   that   is  irriUUiou  of  the   living   tJasuu^  hj 

mething  which  is  eallrtl  an  irritmit ;  and  thi?*  act  constitiitea,  technicaily, 
injitn/.  But  there  is  an  endiot«  variety  of  irritaiittt  which  utOkj  be  ikjjia- 
rat*ly  recoffiiized  and  claaaitied  for  study  of  their  nature  and  mode  of  actit 
with  the  uTtinialc  rnirpowe  of  modifying;  their  influence  and  enntrolline  thrir] 
injurious  eft'ectH.  Tlii;*  eonntitutes  cHolom/,  the  pructieal  value  of  which  lie 
entirely  in  its  hearing;  uix»n  ti"ealintMit.  We  have  euunierated  certain  *)f  tlie 
remote  influences  which  tend  to  invite  and  favor  the  action  of  irritants  in 
causing  intiainmation  ;  and  we  have  next  to  cxamhie  more  closely  the  nature 
and  qualities  of  the  more  immediately  exciting  causes  of  the  inflammatory 
movement,  iio  that  we  may  bo  able  tu  intoUigently  aid  and  favor  it,  aa  far  aa 
it  is  roiMimtivu  or  cnnstniLrtive,  or  to  avert  or  control  any  of  the  deetruc^jva^ 
phases  which  it  is  liable  to  assume.  ^ 

Tlie  proximntfi  or  drtn-miniug  caustw  of  inflammation,  more  commonly 
Bptiken  of  as  exciting  causes,  may  at^t  uikmi  the  b*Kly  fn-mi  without,  ^  wheti 
a  bullet  strikos  it;  or  thev  mny  take  their  origin  within  the  body,  as  infl 
cpididyiiiitis  fmni  tuliercumr  dep4wit,  or  eczema  from  diabetes.     This  sub-^ 
division  of  tlie  cnusc*  of  inftnnimation,  which  has  l)eeii  ahi-ady  mentioned,  ifi 
followed  by  the  Fi-ench  sidiool.     The  exlfrnal  causes  are  moiv  obvious  and 
easily  recogniztnl ;  the  intrmal  more  obscure,  and  thette  cases  an^  likely  to  l« 
reguMed  as '*s|K>ntaneous"  or  "idioittithic."     It  maybe  inferred  from  what^ 
has  bwn  already  stated  concerning  the  inflammatory  pretl imposition,  that  tlios 
latter  is  more  commonly  piT«cnt  in  conne^-tion  with  intenial  i-:inses,  for  in 
them  the  pro-exiBtencc  ot  some  morbid  condition  of  the  organism  is  almost 
neit^ivarily  assumed.    Kxternal  caiisee  of  inflammation  are  tor  the  most  part 
either  hiiumati''  or  (to  adopt  a  parity  in  nomenclature)  taric  in  their  nature, 
the  loiiility  in  which  the  inflammation  dcvclojw  itself  being  determine4l  more 
or  les«  entirely  by  chauco.     Tntoiiml  causes,  on  the  other  liand.  un^  not  only 
aided  or  invitetl  by  some  prwlisimsition  on  the  part  of  the  organiCTn,  bni  tlie 
part  or  organ  in  which  the  innatumation  locAtea  itself  is  in  mnet  instanci-a 
ulso  determined  by  it 

Oolii  ami  SmUien  Cht7lii\ff  rt-?  Ccusefi  of  7n;?ani?nrtft'o7i.— There  is  a  frequent 
c&nise  of  inflammation  which  cannot  be  strictly  included  under  either  of  iheM 
heads— told  or  chilling — as  applied  to  the  whole  lK>dy,  or  to  a  part.  The 
ordinary  hypenendc  and  L-atarrlial  symptoms  which  so  commonly  follow 
cliilliug  of  the  bo<ly,  especially  of  the  feet,  are  iainitiar  to  all.  Tlicy  aro 
cauHcd  by  sudden  ehaiiges  in  the  constitution  of  the  blood  from  the  tt'mjKiraij' 
arrest  ot'  funetiou  of  the  skin  as  an  emunctory,  whereby  certain  etfote  and 
presumably  noxious  materials  which  should  l>e  eliminated  axe  retained  and 
act  as  bKH>d-jH>isouj?.  In  this  manner  a  sjweies  of  temporary  intoxication  \a 
pn>lnwMl.  The  resulting  inflammation  is  not  usually  of  a  serious  chanicter, 
and  shows  a  certain  preference  for  the  air-paBsagw,  although  it  may  ftd'c*^ 
any  i>art  of  the  l)ody — especially  a  jwrt  tliat  has  oeen  previonsly  weakened. 
A  general  chilling  varies  greatly  in  the  degree  of  gravit\-  of  its  effects;  il 
may  involve  any  uitenial  or^n  of  the  body,  and  to  suui  an  extent  as  to 
prove  mortid. 

A  gentleniHii  of  3M,  in  full  heallli,  Btrippod  hiiufiell'  entirely  on  rettiming  home  from 
bu.4inefl»,  on  an  excepUonally  hot  day.  and  tbrew  bimaelf  on  a  louoge  before  on  opeB 


window  to  cool  iiff  licforc  dn-wtinji  for  dinucr.  ii«  fell  ii^tcitp,  li[ee<ll[-s.s  of  a  iliuii<litr- 
Atorm  accompanied  by  a  decided  fall  in  llie  temperuturc,  and  uwoke  tlioroiiglily  chiUed. 
On  the  saniL'  ni<j;Iit  ]tv  was  seized  with  n  ri^r  wtiicli  proved  to  be  Clie  initial  «yDl[^loln 
of  an  acute  general  peritonitis,  which  ti>niiitialt;d  fHlHlly  nithin  xhv.  weeM. 

Severe  cbilliug  of  a  part  w  also  a  Imtueut  cause  «f  iiiilaiiiniiitioJi.  "What 
is  kaowii  in  Englaiul  as  •'  milway  panilysis"  is  the  result  ol"  iiiflaminiition  of 
^10.  famal  nervt;,  or  ita  uourilemma.  tTom  sitting  in  the  drought  of  au  open 
Bindow  when  the  care  are  in  rapid  motion. 

B  A  ^^utleniaii  had  a  severe  inflamniation  of  the  epididTinis  and  tontis  whicli  led  to 
^btnplete  atrophy  of  the  or^tii.  It  folluwcd  ii  chilling  of  thii  itstidi;  from  sitting  for 
an  hour  upon  a  cold  sionc  doorstep,  in  thin  cloltiiiifr.  iit'ier  being  heated  m  walking. 
The  [ifndiiUms  organ  rested  upon  tliu  cold  (wait  and  htul  he'como  litmsiUly  chilled,  a^  lie 
noticed  at  the  time.  The  next  morning  it  was  painful  and  swollen.  The  inflanmiation 
fiubfiidt^d  in  a  week,  but  continuous  shrinkage  in  votumu  of  the  organ  followed.  There 
was  no  iiR'thral  legion. 

I  Bijiamyntitio  n  frigore,  aa  the  ancients  called  it,  bus  nlwayi*  been  regarded, 
popiilarlv  as  well  as  proff^si(nmlIy,ii«  a  verj'  fonunon  ociunxmce — cold  Jwiii^ 
universally  roooived  as  a  MufficiL'nt  and  watiflfaotory  eanse  of  the  inflainiuatiun. 
^  in  not  improbable  that  mortal  injury,  or  aetual  necrosis,  of  dome  of  the 
wiatomical  elements  of  a  chil  led  organ  may  act  in  action  the  series  of  changes 
which,  according  to  our  view  of  ifc*  |«itholoffy,  constitute  inflamnmtiou ;  the 
blijflited  elements  may  degonorato.  or  liqut^y,  and  undergo  aheorptinn ;  or 
the  inflammation  whii-li  tht'ir  prx^senw  baa  excited  may  culininatu  m  abaceas, 
and  tbuit  ett'eet  their  expulsion  fix>m  the  organism. 

lieverting  to  the  cla^tititation  of  caiiftes  which  have  been  recognized  a^ 
competent  to  excite  the  inflammalorj'  procesa,  we  shall  proceed  to  examine 
detail  the  most  typical  of  them. 


r 


Ijiciseil  Wouvfls. — There  is  no  form  of  mechanical  violence  that  excites 
iuflamiuation,  in  which  the  proceas  \a  developetl  more  oniformly  in  its  benign 
or  con(<tructive  torm  than  in  division  of  the  tiswuca  with  a  sharp  knife  po  aa 
lo  prtxluce  an  "  inciwd  wuund,"'  such,  in  fact,  aa  that  made  by  the  surgeon 
in  cutting  operationH.  And  yet  a  waliiel  with  the  keenest  edge  cuts  on  the 
^inciple  of  the  saw,  and  invariably  leaves  in  the  woutid  mynadn  of  micro- 
BcopiL^  iwtrticleH  of  laceratofl  tifwnc.  These  arc  earrieil  awav  in  jHirt  by  the 
^ow  ot  blood  and  the  sulwHpient  liipiid  exudation,  and  tfio  rest  nnacrgo 
Hqaefatrtion  and  absorption  by  the  lyiu]>hatics.  They  do  not  appnit-ntly 
interfere  with  the  kindly  sucwswiou  of  change;*  which,  when  the  cut  mirtju'ert 
are  quietly  retaine<l  in  proi>er  ap[K)sitit>n,  bruig  about  pivuipt  union  *'  by  the 
first  intention.'*  Thci^c  change*  are  exudation,  cell-proliferation,  the  genera- 
tion of  new  capillaries  which  inoculate  across  the  breach  of  continuity,  and 
the  organization  of  a  film  of  cicatricial  ti(«ne,  often  hanlly  visible,  by  which 
Xature's  " first  intentiiHr'  is  eoniplcltHl.  Thisi  h!t])py  ]ihrase  by  which  ilnntor 
described  the  phenomenon  of  "  prinmry  uni<m,"  was  applied  to  a  result  acoom- 
lilLshed  by  what  he  ealled '*)Ulln-!wive  intlamtmition.  The  UifK.'Overy  of  the 
microscopic  mechanism  of  this  pi-oc-css  has  not  impaii'wl  in  luiy  degree  the 
aptness  of  tlie  phraseology  of  the  great  observer.     It  is  for  us  to  notice  that, 

§it»  most  jH-iiect  j-esulte,  our  senses  detect,  in  the  process  of  primary  nninn, 
ither  pain,  heat,  redness,  nor  swelling  ;  i^imply  the  healing  of  n  textural 
each  by  a  nutritive  act,  etfccted  without  excitcnnent,  and  by  an  apparently 
nii>etent  nic<hiinisni.  Whilst  ii<lniiriiig  tlie  peifeclii^n  of  tins  tyj>ical 
fxpn^Msii^n  of  tht-  ro|Mirjitive  act,  onr  part  is  to  dcteirt,  if  [losnible,  the  cjiusi's 
hich  lead  to  sntdi  fre(iuent  deviations  from  its  simple  eftectiveness,  and,  if 
ible,  to  prevent  obstacles  to  it*i  uniform  accomplislinieut.     The  soui-ces  of 
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injur.'  next  to  be  cniiftMeretl^tabB  aiul  punctured  woundi*— often  pretenl 
features  und  conijilluitioiit)  hy  whicli  a  tvttult  so  dosirable  as  that  just  deMriled 
m  prtivented. 

Punctured  Woiaufs. — Puncture  by  a  smootli  j>oliBli«l  iustrumcHt  rt^-mWes 
an  iiu'iBion,  and,  if  the  track  of  the  wound  b*.^  kt-pt  at  rest,  und  subjet'tcd  to  Kcti- 
tic  i>rcs8nre  in  onlcr  to  keep  tJie  divided  Burfacai  in  eontact.  it  genurJlv 
hcsSs  kindly.  Wounds  raada  by  surgical  neodloi*  for  BUture,  exploration,  or 
aspiration,  are  examples;  even  trocar  wounds  heal  promptly,  fhu^  wbHi 
the  ttsi^uetj  are  ctiinply  divided  and  thrust  a^iide^  tliere  U  no  cause  for  compli- 
cations ;  but  from  a  puncture  niiide  by  a  rough  instninicnt,  an  where  a  rusty 
nail  perforates  the  sole,  larifcr  jwrticlcs  of  tissue  are  liable  to  be  killed,  sad 
foreign  matter  is  apt  to  be  left  lu  the  wound. 

Tlie  presence  in  a  wound  of  foreipt  material  is  a  very  common  Pourct-  iif 
interference  with  the  healthv  prtK-ess  of  repair.  Itence  the  formal  nile 
exyoiniiig  its  careful  n.'niovftl  before  drtibsings  are  apjiUed.  In  the  firwt  plaw, 
it  prevents  accurate  contact  ol'divided  part**,  a  cnndilion  abwdutcly  nt^ccsMij 
for  prompt  healing.  In  the  seoond  place,  the  prcrtcnce  of  a  foivign  b*»dy  in 
tfontact  with  the  bving  tiwiioi*,  as  a  rule,  acts  flf*  an  irritant,  anrl  urtlioni  In  a 
«orie«  of  phenomena  which  have  for  their  purpose  its  expulsion  from  the 
oi^nism.  These  are,  afflux  of  blow!  to  its  vicinity*,  the  germination  of  em- 
bryonic cellw,  their  accumulation  in  tiic  fonn  of  pus,  and  ulc-enition  in  the 
direction  of  tlie  nearest  free  i^nrface,  bv  wliiL-h  a  free  vent  ib  gained,  and  the 
foreign  subntiiUL'e  Ik  thus  thnjwn  oft",  Tlieno  pbenomenu  are  attended  by  [lain, 
licut,  I'eduetfiS,  and  swelling,  and  they  cotiKtitute  a  phaMf  vl'  iutluuimation 
whiejh  attains  a  degree  of  mteiipnity  that  in\  olves  destnution  of  tissue.  Thi* 
I'oiTiis  at  once  a  contrast  with  the  uimple  process  of  pejwir.  There  are  ex*"ei»- 
tions  to  the  rule  that  foreign  bodies  actus  irrilanta,  and  provoke  suppurative 
inflanmiation.  Some  of  the  metals,  such  aa  lead,  silver,  and  irt>n,  ape  iu  a  l■e^ 
tiiin  degree  tolerated  by  the  tissues,  cunning  only  u  grade  of  induuimatioD 
which  ends  in  tissno  formation,  and  they  Ijecome  finally  envelojied  byatac 
of  connective  substinicc  called  technically  a  cyst ;  they  are  «iid  to  be  encyMtsL 
lint  theae  exceptions  serve  only  to  prove  a  rule.  Thi»  is  exemplifie<l  by  what 
Furbringer,  of  Jeim,  Huye  of  hvnodcriuic  injections  of  luetallic  mereuiy* :  tlint 
*Mbey  are  well  borne,  but  witlini  twenty-four  hours  inllumuiatory  symptoms 
set  in,  and  fiwinently  result  in  abscess. 

Our  oy«  t'..''3'icfi,  when  from  any  eanse  deprived  of  life,  become  foreign 
btxlies  and  constitute  t-lie  most  conuiion  exainpU*  of  irritants,  even  when  tie 
dead  masses  are  quite  minute.  The  ordinary  boil  is  due  to  this  cause,  whicli 
may  be  demonstmted  by  examining  its  core  microscopically.  The  core  of  » 
boil  eonsistrt  of  a  little  skmgh  of  connective  substaiuH^,  mainly  of  tlie  yellow 
elflfitic  fibi-es,  containing  in  its  meshes  some  lencocytos  or  pus  cells.*  TTiw 
small  mass  hiis  become  ncci*ose<t,  and  its  white  fibrous  elemciit  has  liqu^'fitftl 
and  mingled  with  the  pus ;  but  its  yellow  fibre's,  one  of  the  most  indestructi- 
ble of  all  the  simple  tissues,  reniuiu  unchanged  and  ctmstitute  the  foreiipi 
body  the  presence  of  which  liiu*  excitcil  the  suppurative  inflammation,  ^l^ 
croeibof  connective  wnbstaiiiv  in  minute  masses  is  not  a  rare  occurrence.  It 
is  due  to  wime  defect  in  nutritive  cjnality  of  the  blood,  or  of  the  ner\'ODs  sup- 
ply transmitted  to  the  tissucK.  Its  cause  is  obviously  central,  and  not  local; 
lor  boils  often  occur  in  indefinite  succession  in  difl'erent  Im-alities  ;  and  lltfi' 
tendency  to  recurrence  is  distinctly  controlled  by  the  internal  use  of  certab 
drugs  which  modify  favorably  the  blooil  und  tiie  nerve  force,  such  as  arwDifii 
sulpnide  of  calcium,  and  the  hyix)j)ii"'*phitt«.  Certain  biwnl  poisons  give  riw 
to  disseminated  tissue  necroses.     In  amallpox,  cwh  pustule  is  evolved  for  titf 
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expulsion  of  a  duk  of  dead  rrue  Rkhi.  llence  the  dopreeaed  cicatricoii  or 
"  pit«"  which  these  minute  abwcesaes  leave  behind  them.  The  death  of  a 
portion  of  oftseow*  tissue,  frum  scrofulous  maUjutritioii,  or  fmm  a  iruuinutidm, 
ai>  when  a  scale  of  bone,  giving  attiwhnient  to  a  iiiu*;Ie,  is  torn  oft'  in  mmie 
violent  effort,  or,  lu  fact,  necixwiH  fmni  any  caiuiu,  is  a  c«.)nimou  source  of  ori- 
gin of  de«p  aWttw. 

Foreign  subMtanees  liable  to  provoke  inflammation  by  lodging  in  the  IkxIv 

[Include  DulletH,  cloth,  spIinterH  of  Iwiie,  of  wood,  mid  all  the  matt-rials  liable 

be  associated  with  gunphot  proJcH'tilfH  and  explosive  eomfiounds  of  every 

iety;  and,  with  the  exc-eptions  mentioned,  the  intlammation  provoked  by 

them  ifl  attended  by  Huppuratioo,     Guoshot-wuunds  are,  id  a  certain  sense, 

■  roagh  pun(?ture3. 
In  considering  lesions  of  bone  by  mechanical  force,  in  their  relation  Ui  in- 
flammation, we  encounter  at  once  a  remarkable  clinical  feature — not,  indeed, 
[•eculiar  to  this  ti^ue,  hnt  typically  illutitratetl  by  its  behavior  midcr  injury. 
In  a  large  proportion  of  lepionri  of  \ione,  simple  fractures,  for  example,  the  in- 
flammatory condition  is  Itmite<l  entirely  to  its  con.*tnictive  phenomena,  veri* 
rarely  transoending  the  bountlariw  of  the  procet***  of  repair.    On  the  other  liund, 
in  8  comparatively  email  pro[»ortiou  of  them — the  compound  fractures — the 
ioflamination  often  awuraee  it«  moet  destructive  aspei'te;  and  tliew  ctmstifute 
a  grave  and  critical  class  of  surgical  cases.     In  tne  former,  luiconijilicated 
■IM  satisfactory  rejitiir  is  the  usual  result;  in  the  latter,  there  is  frer[uently 
loss  of  limb  and  loss  of  life.     Formerly  it  was  held  that  the  additional  vio- 
lence inflicted  on  the  t»oft  parts  accounted  for  the  difference  in  the  amount 
and  character  of  the  inflammation  occurring  in  comjKiund  tructiires;  this 
^m  complication  Iwing  regardefl  iin  u  nufficient  explanation  of  their  incre»»ed 
B  gnivitv.     But  wo  have  gradually  learned  from  clinical  experience,  laigely 
H  trom  t^e  auw^ss  of  Stromeyer's  oi>en»tions  upon  tendons  and  iasroiiP — in  whicli 
f  these  parts  were  cut  across  by  a  small  knife  inserted  through  a  minute  wound 
which  was  promptly  closed  and  sealed — that  the  sul»«-utancou)4  eharucter  of 
the  lesion  atl'ords  tne  true  explanation  uf  the  gri'utcr  safety  iti  simple  frac- 
ture, and  that  exjioaurc  of  the  mjured  part*  to  the  air  is  the  source  ot  danger 
^m  in  compound  fracture.     Hurgittil  ci|)ecations  for  the  rt-lief  of  defonnities,  a« 
B  ]ireviously  practised,  had  proved  so  dangerous  that  they  were  rarely  resorted 
"  to,  until  the  German  surgeon  demonstrated  that  the  method  just  describwl 
was  unitbnnly  safe.     It  has  Iiecome  a  received  doctrine  in  surgery  that,  not 
only  in  fracture,  but  in  any  lesion  whatever,  when  the  external  air  is  excluded, 
the  phenoracim  of  inflammation  that  follow  are  restrioteJ  to  those  of  the  be* 
niff^  or  cou&trm^ive  onler. 

The  explanation  of  this  interesting  fact,  that  subentaneous  Iwions  are  uni- 
formly re|niire<l  by  constructive  inflammation,  the  discovery  of  which  tiaa 
^Ldded  vastly  to  the  safety  and  utility  of  opei-utivc  surgery,  lias  been  sought 
for  in  various  directions..     Addi.-*on  ascribed  it  to  the  uniformity  and  to  the 
■levation  of  the  temperature  at  which  the  injured  rKirtd  were  prest-rved  during 
ilw  subcutaneous  process  of  healing.     He  recognized  the  close  rcHcmbtaniv 
etween  the  vital  phenomena  of  reparative  inflammation  and  thoee  of  embry- 
*mc  development,  as  studied  in  the  egg  of  the  chick  during  incubation,  and 
r<'rrectly  inferred  that  the  conditions  which  nature  always  secured  for  the 
itler  tin  wann-blocslwl  animals)  would  be  most  favorable  to  the  process  of 
lir;  and  tliat  liability  to  frcjuent  chilling  would  he  as  harmful  to  the  pn>- 
^TK«  of  healing  aa  it  was  in  the  process  of  incubation. 

Mops  recently  Lister  is  seeking  to  demonstrate  that  the  apparently  noxious 
influence  ascribed  to  tlie  air  is  not  due  to  any  intrinsic  qnalilies  of  the  air, 
^ut  to  the  presence  in  it.  under  almost  all  com-<nvable  cin-unistanc^'s,  t>f  mi- 
*^w>Boapic  germs  of  micro-organisms,    lie  asserts,  in  accordance  with  Pasteur's 


deniuiiKtmtioii  of  their  habit8,  a»  ascertained  by  their  cultivatioD  in  difftrvnt 
media,  tiiul  tlmtju  urgaiiiani^  iijid  in  tiie  raw  and  exposed  surfacea  of  o\are- 
aucB  avenues  of  eiitrantx',  and  lliat  tliey  at  onoe  encounter  materiaU  wliich 
constitute  a  Buil-able  [mlmluni  for  their  genninution  and  devclopmcat    Tie 
presence,  in  the  eot't  vit^il  materials  uf  a  recent  wound,  of  m^Tiads  of  micriw 
orgiinifiiiifi  miiiriplying,  at  their  exj«en>i*»  with  the  inconceivable  rapidiK  i.f 
cryptogamic  fun^i,  uccoinpUshes  the  destruction  of  their  vital  and  themirjil 
( properties,  and  entirely  unfits  theju  ibr  use  in  the  process  of  repair.     Repara- 
tive inflaminution  lails,  therefore,  fur  want  of  material,  and  is  replaced  by 
the  condition  which  oonfttitut*«  destructive  inflaunuaiion.      Pasteur's  iii»- 
oovery  of  the  fermentative  nature  of  putrefaction,  and  his  prooft*  of  the  [in-- 
duction  of  this  proceRs  by  the  stniggk'  for  life  of  minute  oi-ganisms  like  r\i>: 
toruia  of  the  yt«wt  plant,  lends  verisimilitude  to  the  doctrines  advocated 
by  Lister.     At  the  present  time  they  atlord  tlie  most  probable  explanatiooof 
the  habitually  mure  fuvuruble  reeulta,  a^  to  healing,  of  wounds  excluded  &om 
contact  with  the  air,  and  nf  the  greater  mortality  of  compound  fracturee  as 
heretufore  treated.     O'he  evidence  njion  which  this  conclusion  is  based  is  de- 
rived from  clinical  obhcrvation  of  the  moit>  favorable  results  obtained  hv 
treating  compouml  tmcturt*  in  a*!corriani'e  with  the  antiseptit;  method,  whit-t 
aims  to  destroy  or  exclude  all  microscopic  acnal  germs. 

The  germ  theory  of  di»eatH.',and  itti  bearing  upon  inflammation,  is  a  subject 
which  presents  a  degree  of  iuipurljiiure  at  the  present  time,  to  which  it  is  dif- 
ficult to  pla<^!e  a  limit.  No  Ktt:cly  of  the  exciting  causes  of  inflammation  can 
apriroa*'h  completenesft  witliout  a  full  consideration  of  its  claizng  to  credence, 
and  a  due  {'stimate  of  their  value.  It  will  he  neccst^rily  discussed  hereafter 
in  conuectiuu  with  the  t<xcic  exciting  causes  of  inflammation. 

Methanioal  violence  Ihtd  rfntiUa  in  irrenrhin^y  straining,  dislocation  of  joints, 
affecting  princijially  the  white  fibrous  tisaue-s  composing  the  ligamentd,  and 
tlie  tendons  with  their  eheathH,y»roduce8,  for  the  most  part,  lesions  not  exposed 
to  contact  of  the  air.  TIi«  inflammation  that  follows  is,  therefore,  rarely 
othcrwiHC  than  Hitiij)ly  rc|wimtive.  (^ni|w>uMd  dislocations,  however,  pre<ent 
most  of  the  unlkviirable  jisature^  of  cornpound  fractures. 

Conftmow  of  living  tiRsues  involves  not  only  a  possible  breach  of  contiuuifr, 
but  also,  to  a  variable  extent,  entire  or  partial  destruction  of  textural  life.    In 
every  contused  wound  of  any  seventy,  there  are  liable  to  be  (*lough»,  or  partu 
entirely  Icillc)!,  whti-h  must  be  se[Hirated,  or  thrown  off,  by  a  vital  jmNiw 
iH'fnro  tinnl  hcjiling  can  take  plac-e.     There  an',  alwo,  i)iirt*<  ottcu  dcj^Tilxd  if 
lialf-TciniMl,thitt  ifijWjfar  injured  as  to  render  their  survivul  a  matter  of  ilouirt 
— certainly,  of  delay,    'lliis  complex  condition  includes  several  exciting  c««s» 
of  inflammation  besides  the  general  stimulus  u*  re[iair  that  follows  every  in- 
jury.    To  this  stimulus  the  tissues  which  have  liccii  simply  divided,  hut  not 
otherwise  suriously  damaged,  are  alone  in  a  i-onditiini  t^  ri-.-]K*iid,     lleuce  tl« 
rule,  iu  dressing  ('(nituticdwoujuls — to  bring  the  suii.ii  i  -   i.ii^i-thcr  im  for  pri- 
mary union,  but  with  very  moderate  retentive  force,  in  order  to  test  the 
capacity  of  the  doulhtfully  mjurt^d  portions  to  undergo  the  changes  which  uo- 
company  <:orwtructive  inftajnmation,  and  to  secure  auy  advantage  that  iubj 
be  attainable. 

Of  the  parts  in  a  contused  wound  wliich  have  beeu  damaged,  hut  not  en- 
tirely killwl^a  portion  may  recover  and  [larticipate  in  the  healing;  whilst  tht 
Pest,  sooner  or  later,  die.  The  delay  reipiired  to  detemiine  the  fate  uf  thfi 
doubtful  parts  renders  suppuratittn,  under  »tnHnary  dressings,  unavoidable. 
The  process  of  separation  of  dead  from  living  ]>arta,  imdcr  ordmarv  l■i^ 
cumstaiK-es,  lias  heretofore  rendered  granulation  and  sujipuration  incvitall& 
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The  prc:<enw  of  deml  t'lesue  in  a  woutui,  Ix'tbro  il  granuliiting  Hiirlhce  haa  be- 
»  comeoi-g»iii/.c(l,  itivolvctt  u  rertftin  danger  of  woptic  jHiirt<in'nij'.  The  necesBary 
Hoocnrrciice  of  these  several  wnm-c*  of  imuituin  in  a  coiituBcu  wound,  as  conse- 
Bqnenccs  of  itii  riutuit;  and  luodo  of  production,  explains  the  gretit^r  iiahili^ 
Bto  iuflaraiimtory  complk-atioiw  of  tliis  form  of  surtjicul  injury.  In  Iwiona  of 
the  interuttl  vwcura.  from  nie<;h;4n3ru!  vioK'iiee,  when  Iht'y  nw  of  mudcrutc 
extent  and  do  uol  iniplirtit<>  lar^o  fiI(V>dvp«Si:!lfi,  it  is  piftbahk-  that  healing 
ut^Mi  takes  place  without  any  rwrognition,  or  evon  suKiiirion.  of  the  existence 
of  isufh  a  lc«5iou — the  uniform  high  tom|>erature  of  the  injui-«l  part  favoring 
prompt  repair,  an  in  a  (*ubeutane*ni«  wound.  Thid  is  rendered  prohable  by 
the  duH«very  of  recent  cicHtriccH  in  tlie  lungM,  liver,  and  kidneys  in  jiatieut*} 
who  Imve  dio*l  fi-oin  the  later  eonsequeucca  of  coexiBtiiig  external  injuries. 

It  is  evident,  from  ttiiH  briiT  survey  of  the  CKoitlng  niuseK  of  niflaTiiniation 
uriMing  from  nioehanieal  violence,  that,  as  far  a«  we  caii  learn  fi-om  clinical 
observation,  tber>e  causes  act  primarily,  and,  in  fact,  mainly,  by  Mimnlating 
the  procflSrt  of  rejuir.  Deviations  fnim  the  simple  eonstructive  procew  which 
nmy  manifeyt  themselves  subsequently,  in  the  progress  of  a  caj*e,  are  explained : 
fin*t,  by  the  eoiiditious  peculiar  (o  the  iiyury,  ^.^.,  the  nece-sstty  for  getting 
rid  of  nifttterw  forv-ign  to  tJie  economy  in  ortler  to  ai-complinh  healing,  and  by 
other  causes  of  delay  in  the  pr**ces*«;  rterondly,  lt_v  the  accidental  interfennuM 
of  noxious  agents  whiili,  by  acting  directly  uiwii  a  wound,  imi»air  the  equality 

I  of  the  materials  furniahed  by  the  oi^^iism  fur  healing  it 
f  Tlie  ftrtwitec  of  .a  dot  of  tihod  of  any  size  ui  a  wound  ha**  always  heeu  re- 
^Iganled  as  a  possible  cause  of  at  least  jiartial  failure  f>f  union,  and  of  pus  forma- 
tion. Thus,  bleciling  in  a  stump  after  the  onlinnry  mode  of  dressing,  in 
eonsequence  of  tailure  to  secure  a  veesel  which  haw  hied  after  reaction,  or  from 
inadvertent  bruising,  or  iujudieious  jirtwaure,  luia  often  been  the  ca.use  of  pro- 
longed heat  and  jiHiri,  and  of  fever  protracted  beyond  the  usual  limit,  and 
^tiiuuly  of  suppuration,  abstri.*«,  aii<l  sinus.  To  pn-vent  repetition  it  may  be 
■etnted  here,  that  this  very  frequent  cjtuse  of  inflanimation  wliich,  eomlimetl 
^with  the  presence  in  the  wound  of  ordinary  ligatures  of  silk,  has  been,  hen-to- 
tore,  one  of  tlie  most  common  causes  of  ill  behavior  in  wounds,  has  l>een  fomwl 
by  recviii  clinical  expcrieiico  to  be  preventible  by  the  use  of  antiseptic  drcjisings 
and  ligatures  of  prepared  catgut.  When  these  pre<.-autions  Imve  been  care- 
fully employed,  i-lota  even  of  considerable  size  have  bi'cn  observed  to  slirink 
tanil  lose  their  color,  and  to  become  organize*]  by  the  appeanmcc  in  their  suIk 
«t«nce  of  embryonic  cells  and  newly-formed  eainlluries,  and  to  assist  directly 
in  fonning  a  bond  of  union.  Tlie  prevention  of  putrefaction  by  the  antiseptic 
method,  a  result  wliicli  can  alwayslK)  commanded,  apparently  favors  tlie  more 
f»erfeet  accoraplishmeiit  of  the  constructive  process.  In  recent  experiments 
on  animals,  masses  of  living,  and  even  of  dead  (but  not  putrid)  tissue,  have 
been  succciwfully  included  in  the  peritoneal  cavity, and  have  become  oipmiKcd.' 

»'  A  \Myvt  iru  pnnH*iil«4  at  tin-  Bcrliti  MihIIoo!  Coiigrvtti!  of  April,  18S0,  hy  Dr.  A.  Ri»i{n1>orgBr, 
of  Wiirtbnric  ^Arcf>u-  far  tUnUeht  Chirurtjir),  on  this  anbject.  Having  obsprve<i  that  \nt<Aga 
bodiffit  aitd  liffatured  purtjotu)  of  tit^u<r,  r.  y.,  Llio  ruturiitsl  p«diole  after  uvuriotntuy,  etc..  caused 
BO  irtHible,  OS  a  rnlf,  in  operations  oonductwl  antiH<-ptu;ally,  Dr.  H.  InLrodiictsd  pioc«Ji  of  tiring 
uusclr,  and  eruu  wliolv  kidnoye,  with  antiseptic  pr«t.-aulionK,  into  tho  aorouii  oaritiee  of  ajiimala 
witliout  any,  or  with  niity  thn  very  bliglit«Bt,  reaction.     Aft<'r  a  tint'-  \hr  j.inci^  of  living  tistraw 

»'  diasppear  «riIliout  leaving  a  traoe.  The  tiaaav  ne«d  not  ho  from  thv  Haui«  animal,  or  wen  intax 
th«  itanf-  HpcitirH  of  animal-  TIik  procnss  stunus  lo  Vi*,  Hi  flnl,  uno  of  i-n«iap!tu1ntion.  Prom  the 
eapaiil«  oalJa  wander  iulo  thf  int-)o«o(I  tisHue  and  break  it  up.  TLe  citp»iili;  recoiviii  a  uipillary 
belwork  fnnn  itti  aurroowlin^,  atxl  tlif  fori-igo  ti)i!iiir  Miub  tiourislii^l,  if  it  oonie  frim  an  animal 
ot  tlie  saiiM  specttti,  may  oontiniie  to  live  on.  [n  certain  casfn  of  piirtiitl  fajlort*,  aiuongHt  tiiMe 
io  wbom  QiasMs  of  <I<'wl  Usrui*  prn<'lously  soakt.t]  fur  many  dayi>  in  alcoliol  had  Iw'en  introflm-Kd, 
a  ]iiu  eavlty  was  fouml  in  tho  ci'ntrc  of  the  foniijfn  maaii,  whli^h  ha4  broonir-  |>«nu«at«d  by  l<fU<n^ 
cytes  and  by  now  capillary  luopM.     (Mrrdical  Ni*w«  and  Abotravt,  Uay,  IBBl.) 


BO 


INFLAMMATIOS. 


It  IF  a  circiimstanceof  d«ly  obeen-ation  t!uit  a  slightor ilegrcc  of*  mechaniol 
difllurbatitv  tlum  any  of  tiie  eourcoa  of  iiy ur^'  hfrutolorc  dfM.Tit«?<l,  not  amoaDt* 
iiig  to  violence,  hut  more  or  leas  persistent  in  rharm^ter,  is  c*i]«rtblc'  of  be^eUin| 
a  troniUtion  of  local  hypenemia,  and,  if  eontintiod,  of  oxt-lting  ]»ositive  infiatu- 
niatimi.   This  ia  exenijmfiwl  by  the  friction  of  the  «kin  bj'  articles  of  clothing; 
and  by  the  action  of  cold  winds  upon  the  surfeco.     The  nonniil  inoti<wif  of  i 
joint  are  eumpttent  to  excite  inflammation  of  a  higher  grade  in  a  trtfliQe 
leaiou  in  prwens  of  Lcalinjc.  t-eated,  jitrhaiw,  on  it^  dorsal  as|>ect,  as  for  tiamvW 
an  abrasion  of  a  knurkk' — whiph  is  so  likely  to  fester.     Li  other  words,  the 
simple  i)roce*w  of  i-enair  whilst  in  kindly  progress,  is,  by  this  form  of  excita- 
tion, liable  to  be  irntate<l  to  the  piint  of  auppnmtion. 

A  lilarkfimith  receiveil  a  kick  from  a  horse  iijion  l!ie  kni^.  Atler  a.  few  liays'  ntt, 
as  tlie  contusion  had  ccasct]  lo  be  painful,  lie  resumed  hU  work.  Hut  inin  aliooi  tlM 
kncci  Kuon  rclunieU,  luid  Huuie  duyx  liUer  he:  wus  brought  to  the  New  York  Ho8|jiril 
with  rnuvii  fever  and  nn  Hctit«  flticluitlitig  riwclling  aruuad  the  joint,  simtitoting  inflam- 
ntulloii  of  tlm  joint  itself.  After  evacuation  of  the  abecCM,  the  case  did  well.  The 
|ia(ienl,  wlio  WiOH  ndilii'tf^d  to  beer,  and  tliUH  predial msed  to  suppumlivf;  inflaniinaliolu 
explained  io  reg«rd  lo  his  condition  that  he  had  been  doing  pcrl'cctly  well  aftfrthcam- 
di*iU,  but,  un  I'Ktumin^  to  bis  work,  "  hu  inu^t  have  taken  cold,  anil  then  inilalDiDalioD 
svt  in."  Tlie  inie  expbti>nlloi]  of  the  oeeurreiice  of  de*lnictive  syDijilonis  in  tbi*  nL*c 
■wm  the  irritation  intlicted  upon  purls  undergoing  the  process  of  repair  by  too  earlv  n^- 
HtimpiIoTi  nf  the  ush  of  tliv  jninl.  \iy  ihi-i  ■■xriltng  cansp  (bo  ronstruelive  giadr  of 
inflammation  wa-t  disturbed  in  Jw  progress,  and  converted  into  p»ppurali\f  inflamtnalioD. 

Sflght  f)ut  prrsistciit  mufhanmd  artion  must  therefore  be  recognized  as  twe  of 
the  exciting  causes  of  in tl animation.  It  is  a  fi*equent  cause  oi  iuterruptioo 
and  of  complication  of  the  liealinK  process,  and  its  power  of  doing  harm  is 
very  commonly  underestimated.  "Its  bearing  upon  tJte  great  v-alne  of  quit^ 
cettce  as  a  remedial  agent  m  inflammation  will  be  hereafter  considered. 

The  action  of  a  fhmw'al  irrifatit  in  I'xciting  inflainniation  is  illutftrated  by 
the  phenomena  whlcli  foll()w  the  application  of  a  drop  of  nitric  acid  to  the 
Buriace  of  the  skin.    'SVithiii  a  minute  or  two,  an  increased  redness  is  perc«»- 
tiblo  immediatLdy  eurruimding  the  drop  of  acid.     This  an-a  of  rednet*  stefldily 
extends,  growing  more  intense  in  color,  until  it  attains  a  diameter  of  two  or 
three  inches.     At  the  HJime  time  there  is  a  slight  incrcflfte  of  tnlness  and  b«ii 
in  the  jMirt.     Within  the  hour,  tln^fte  symptoms  may  have  dit^prieared.    The 
rcdncrts,  due  to  acute  hypem-mia,  bus  («wged  away,  as  have  all  tne  hymptoin* 
except  a  scaixrelv  perwptiblc  circle  bounding  the  margin  of  the  yellow-tinU-J 
eschar  produced  by  the  action  of  the  acid  upon  the  epidermis  and  the  triw 
sfcin^whit'h  latter  is  hivolved  to  a  depth  nuiwured  by  the  strength  of  the 
acid.     After  a  dav  or  two  even  this  nan-ow  ciivle  of  redness  vanishes,  and  si 
the  end  of  a  forlniirht  thy  yt-llow  eschar,  which  has  become  somewhat  darker 
in  wdnr.  becomes  detacheil,  disclosing  a  sinont}i  cicatrix,  of  a  positively  rwl 
color,  invested  with  t'liiderniis.     These  phenomena  repn'sent,  typically,  Oi* 
bchavi()r  (d"  most  cliemicid  irritants  as  cxcitaida  of  intlnnn nation.    Their  artioo 
is  limited  to  that  of  a  simple  Btimnhis  to  repair;  and,  when  severe  enough  to 
produce  ileath  of  tissue,  the  sloughs  are  thrown  off  without  suppnnition,  pro- 
vided that  the  air  has  been  oxch'ided,  or  tJiat  antitteptie  dressings  have  beffl 
cmploj'ed.     liunis  by  phosphorus  woulil  seem  to  con!<titute  aiiX'xceptioti.a* 
the  acid  genenitifd  l.iy  the  combustion  of  the  phosphorus  acta  ba  ao  additional 
irritant  lo  the  niw  xurtaoe. 

Bati  prcMhices  results  similar  to  those  of  the  potential  cauteir,  but  in  jgreater 
variety.     It  may  caune  a  sunple  blush  of  transietit  hyiK'nemia,  or  vcwcatioo. 
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or  death  of  ti98iie — euperficiaU  or  deep.  The  inilamniation  Ibllowiniir  fiimplc 
buni!^,  or  iu?aUU,  if  no  eflt-lmrs  have  licon  tbrmod.  is  liniito]  to  sinipu*  re|«iir, 
esiitrmlly  if  tht;  air  l**  exoludwl  from  the  seat  of  injwrv.  Whuii  th**ro  U  deuth 
of  tiftsiif,  the  sf[iaratioii  of  the  c^*hare,  afl  a  ruk*,  involvea  fiui)immtioii.  Ma- 
pair  by  the  soooiul  iiitt'iition,  that  is.  by  BT«milatioii  uiul  HUppuration,  often 
uila,  in  exteuriive  bunu*,  thnxi^h  lack  ot  cicatricial  pt>wcr,  and  from  other 
cauiieH:  but,  if  we  except  pya'iniit  during  ^uppuratiou,  iullamiuation,  as  such, 
mrcly  leada  to  u  fatal  nvult  in  bunie. 

There  w  an  opinion  piwuloiit  anumgst  pmctind  surgeons  that  the  unhealtliy 
fomof*  of  inflammation  are  le!*j»  likelv  to  ftdlow  in  wouniitt  to  wtiicli  the  jietuul 
canter\-  has  been  appUetl,  or  where  meisionrt  hax'o  Ix^mi  nuulo  by  the  iniandes- 
oent  knife.  It  is  also  a  oonimori  belief  tliat  healthy  reparative  inthiiuniatjon 
is  promoted  by  the  application  of  the  caustic  aciils  and  alkalie«-  This  is 
probably  founae<l,  at  least  in  n  measure,  uiioii  their  efficiency  iii  destroying 
poisotiod  siirfactH,  e.  g.,  venort^l  and  phageda'iiie  ulei-rs,  anil  ya.v\A  attjtcko<l  by 
hotpitul  gnnj;ivne.  (if  the  cschurotios  m  vogue  of  late,  the  chloride  of  zinc 
enjoys  mueli  reputatiou  throuaib  its  reiiuteil  antiseptic  quality;  and  tliere  is 
evidence  that  the  liberal  applTcation  of  au  eight  per  cent,  solution,  which  is 
decidedly  cft:'harotic,  to  a  recent  wound,  does  not  interfere  with  it*  subsequeut 
union  by  the  first  intcutiou — cortaiuly  under  autiijeptic  drc«eii)g. 

The  mode  which  we  have  adopted  of  Btudying  inflammation,  by  somtiniR- 
ing  the  causes  which  have  been  proved  to  be  camble  of  producing  this  condi- 
tion in  our  ti^ues,  and  the  nmmier  hi  which  these*  cjinsea  act,  has  led,  thus 
far.  to  the  recognition  of  two  well-marked  grades  of  the  inHaramatory  pn>- 
cww.     Oue  of  tneac  itt  the  simple  form  of  repair  which  constitutes  Hunter's 
onion  by  the  first  intention;  the  other  is  the  process  of  healing  by  the  »ei«nd 
intention,  or  by  suppuiratiiiii  and  granulation.     It  has  also  been  recognized 
that  tisj-ue«  which  have  liecii  duinagcti  by  iniurj-  sometimes  die  in  the  eflbit 
at  repdr,  and  apparently'  in  consefpu-nce  of  it.     Tlio  exciting  catiees  which 
next  proseut  themselves  for  examination,  nanielv,  'A<*  sources  of  poiaonovs  m- 
ffvtioitf  are  more  \-ari*^u8  in  their  nature,  and  aUo,  in  aome  of  their  forms, 
jwre  obscure  in  their  mcwlo  of  action  tluui  those  heretofore  under  cnnsidera- 
■on.     Although  the  existence  and  the  noxioua  influence  of  some  of  these 
tourcctf  of  injury  hfls  long  been  sus|»ected,  they  have,  until  recently,  esfa]»ed 
genenX  recognition.     The  effe(rta  of  the  infliimmation-pnMlucinc  iMiisonctus 
^toc'ute  u[»on  the  organism  cover  a  wider  raiigc  tliati  tlnwe  cxcTting  canscH 
"liich  act  only  mechanic-ally,  or  chemically.     In  addition  to  their  nctiun  upon 
the  tiwaes  generally,  some  of  these  jwlsont*  exert  a  spct^ially  noxious  intlnence 
directly  u|Ktn  the  nervous  centres.     Many  of  them  ]>oi«eHs,  also,  the  peculiar 
jKtwer  of  ricrpcttiating  their  j»f»isonons  influence,  at>er  their  introduction  into 
tt«  organism,  by  ti  pnicesK  allied  in  \U  lutturo  to  timt  which  causes  fcrmuu- 
Vktion. 

Tbc  p«iiHitnourt  agentrt  capable  of  proilucing  infliunmation  fall  niitundtv  into 
ON'eral  distinct  clanScM,  acfu-ding  to  their  origin  and  nature:  (1)  the  nimci-al 
oi«ous;  (2)  thoeo  elaborated  by  the  vital  cbeniistr}'  of  planta;  (3)  the  poison- 
n^  Moretimia  of  aniinahi:  (4)  the  poisonous  infection  arising  from  the  action 
^  »nWnwfopiu  cr)-]>togaraic  parasites;  and  (5)  putri<l  subiitances. 

ZTfie  Pt>hotwu.f  Ai^on  of  Caiain  Miiicratj* — arsenicand  mercury,  for  example 
■K:ive6  rise  toinflanunation  in  a  miunier  quite  different  from  thecliemii-ul  irri- 
Ka^on  jimduivd  by  the  primary  conttu-t  of  these  metals.  t>r  their  suUk.  with 
tf^  living  ti**neH.  The  jieculiar  nature  of  the  inflammation  is  gcfnerally  con- 
►.ycd  by  the  UrtO  of  the  term  si^ecific,  and  its  aition  is  only  develoix^i  after 
DiincrnI  jioison  has  entered  the  bluud-curi'ent  and  Is  cin.'uUiting,  to  all  aj>- 
Vol.  X. — 1> 
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peantnoe,  }mnn1c*w1y  in  it,  wbcD,  oh  soon  ae  tlio  ing(«tioiL  of  a  certain  aniouot 
b$B  been  reaohed,  art  activt-  gastrie  hy|>p«rtnia  att-erjde<I  by  vomiting  suuj- 
vfluei,  il'  the  |K>iHOti  be  ureouic,  or  au  intiammation  of  the  month  att^^ndod  br 
Nilivation,  U'  tlie  poison  be  mercurial.     These  intiainmaton'  phenomc-n;'  ■ 
Iw  pi-othiced  with  eiiual  certainty  if  the  poisonous  tiubstaiices  are  iiitr>"  ; 
into  thf  bI<»od-t'urn^nt  through  the  skin,  or  through  the  miK-ous  meinbraw  nl 
the  rtvtuni,  which  nmy  be  liune  without  neceeeanly  pxxxhicing  any  ujflanuiw- 
tion  of  either  absorbing  surfaoe ;  so  that  there  is  no  question  of  local  ehemuiil 
irritation  frtun  direct  contjiet     The  poisonous  action  uiKtn  the  stomach,  or 
the  luouth,  is  something  difl'erent  from  that  produced  by  a  cliemical  irritant. 
unti  it  is  oHeeted  by  a  aUlerent  mechanii^m  ;  it  is  ''aiwcific.''     The  tis?' 
the  stomaoii,  or  of  the  imtnth,  art\  for  reasons  unknown  to  us,  more  wii-: 
ti»  tliu  aetiuti  nf  thi-so  mineral  ^luisous  than  the  tiwtueA  of  other  orgate;  «ul 
thiit  |iois<inous  a*!tion  manifests  itself  by  pnxlucinc  the  phenomena  of  iuflani- 
malion.     The  renal  congelation  and  hfematuria  u'nich  result  trom  persistent 
itihalatton  of  volatilized  turi)entine  is  readily  explained  by  the  irritatmtr  ULiion 
of  this  substiuice  ujkui  the  tii^^ues  of  the  kidney  during  its  eliniiuatiou  ftxm 
the  bloo«l,  and  tlie  same  mtt-hnnism  has  been  RU[i|»0!*ed  toexjilain  tlie  de>4[0a- 
nmttvv  nephritis  that  follows  scarlatina,  and  thv  follicular  uiti;-stiiial  uKera- 
tiou  of  l^'jdioid  fever.     But  neither  arsenical  gastritiSf  nor  mereurial  sionm- 
lilis,  has.  "been  accounte<l  for  in  this  way;  and  the  preferencee  of  these  minenl 
{toisons  for  certain  particular  oi^us  must  be  regarded,  for  the  preseaL,  as 
ultimate  facts.     But  they  are  not  focts  without  parallel,  tor  it  will  be  found 
hereafter  that  certain  septic  poisons,  when  tliey  gain  acctsB  to  the  blrxjd.give 
riw  to  I'oniri^^tion  and  intlannnation  of  serous  menibraiteA,  and  at  eertAiu  \in- 
ferrvnl  Walilic*  of  the  intestinal  mucous  tract. 

I\»9OH0Hit  Aftion  of  Tftuifs. — The  effect  of  the  contact  of  the  "itinginj^" 
nettle  (Crtica),  in  producuig  a  papular  eruption,  of  the^Kjison  vine  (Rhus),  in 
cwising  a  \'eaiculiir  irritation  ot  the  skin,  of  croton  oil.  m  bringing  nut  a  cn^ 
ctf  niinute  abmeasea,  are  fiuuiliar  examples  of  uiflaiumation  res\iltiug  from  the 
simple  r^mtact  of  ftut)ctam\^  of  vegetable  origin.  A  sean^li  for  ttie  explnoA* 
tion  of  thti«e  plwnomena  k<ads  us  also  to  the  ultimate  tact  that  these  sut>> 
stancM  Riv  in  wme  way  b<>(ti1c  to  textural  life  or  well-being,  and  that  their 
coittaet,  probably  thivngli  ^>ni«  ii^urioos  mfloexice  exerted  upon  the  iien,*a 
of  the  Kx-»Uty,  tempitrurily  ix-n-erte  or  arreste  the  nutritive  prouees. 

IhiMmoms  Sfertthm*<>f  AnimaL*,—VvdeT  ihtihird  c]m» — of  noisoaooB  ^ecR- 
tit^n^  eUNtraie^l  in  tbo  living  animal  body — wt  have  poatire  clinical  evidence 
tluit  indautmaior^'  action  may  be  directlv  cxchvd  hy  the  contact  of  pus.  or<)l' 
i>tlKT  pn>duct#  of  prc-cxii4im;  inflanmution.  that  is  of  simple,  Doo-epeeific  iii- 
Banuuation.  iu  the  pnxlucts  of  which  there  is  no  eoeptcton  of  the  pnv«ni?e  of 
cxtfaoeoie  p(.«iA.4iou»  matter  deri\-ed  firum  any  other  Maraei.    The  coDtagifxui 
^ufdll^  of  wxalleil  be«Uhy  pna,  taking  Uiit  aMfctian  as  a  tv|^>ical  prwliui  of 
(ttflawMtkn,  u<  at  the  pntsent  daj,  to  goMnl^  adnutteJ  to  exirt,  wiiiiiD 
^vrtain  UmitiS  that  wc  nuy  dtsp«>n^*  with  a  fbnHl  denawrtnitiop  of  the  &(^ 
TIm  evid<tK«  vx>lkvti?d  by  Simoo.  who  oNttanAed  for  its  existence  in  IMO.' 
■hiwlni.  that  in  examplw  of  in&unmatioD  attribvted  to  tjfmmtfky,  the  mttto- 
lilllOH  R  in  ivality  due  to  the  ouaUtAOOs  ^aali^  of  pos ;  ana  the  morv  RCRit 
vbmwcIm*  of  (."haux^stt*  an<l  othenjmv* mnftrng  to  be dwireii  in  the wtiv <i 
ewfinnattow  t^f  the  fitct.    A«  to  the  natmc  and  narillj  of  the  inflamnwotii 
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»  incited,  we  will  epook  larther  under  the  hesui  of  "varietiofl"  of  iiiflam* 
tion;  but  it  w  aa  well  to  ix-iiiark  here  that  altlmutch  the  wuhLnituiiL'ouH  iii- 
jwtiou  of  pus  in  the  lower  animuU  is  oa].mliU'  of  indiu-iiig  tebriU-  ai-tiou  of  the 
■  8im])lc  inflammatorjr  type,  with  grvtxt  ccrljiinty,  the  fever  thus  pnHluwd.  aua 
^  nile,  eulMidcrt  spontaneously  ;  and  the  Uw^I  iuflnnnnittioiiB  existed  liy  the  con- 
tact of  inflamnuirory  prmlueta,  when  the  latter  are  fresh  and  unmixed  with 
nther  rtouri'c«  of  |H>itfon,  are,  for  the  most  part,  of  the  simple  catarrhal  variety, 
and  neither  unhealthy  nor  destnietive.'  The  pruetiee  of  uioeidutinjr  /xinnus  vf 
the  conjunctiva  and  cornea  with  fix*j*h  pus  tu  provokt-  intlaniniation  for  a 
curative  purpose,  employed  on  a  large  Bi-ule  in  Gennauy,  illustratca  at  the 
enrae  timetheeontjigiouaneeMof  frceh  nealthy  puK,ai]d  theeomparative  harm- 

IlesAnceW,  in  a  general  way,  of  the  inflanunution  thus  exeitwl. 
The|>oiHonouatiualitic*of  wrtivin  living  ini»ecte,  not  to  speak  of  dead  ineocts 
fineli  83  eantharidcs,  find  their  niont  eonmion  exainijles  in  the  mofw^uito,  the 
bee,  the  wasp,  etc.     The  introduction  o£  the  poii*nn  of  the  mos^juifo  into  the 
isbiitance  of  the  skin  of  a  ]x;ruou  who  hiLs  not  a<.-quin.'d  tui  inuuunity  from  ita 
iftbtion,  is  followed  within  a  few  minutA^  by  all  the  <.-ardinal  eymptoras  of  ui- 
fliimniatinn  iu  miniature.     Tlic  pain  taken  the  form  of  itching;  the  redness 
forms  a  well-marked  areola  produoed  by  the  afflux  of  blood  from  every  diroo- 
tion  Jtowardtt  the  point  of  puneture — with  an  appreciable  inercaae  of  loeal 
heat;  and  the  Rwellini;,  fi-ora  rapid  exudation,  ia  often  so  teusive  &s  to  arrent 
the  c-apillary  cireulatiou  at  the  centre  of  tlic  aft'ected  area  by  it**  prc-^urc, 
causing  a  dietiuctlv  pallid  spot,  or  wheal,  at  its  apex.     After  a  fhort  time  all 
these  syropti>infl  disappear,  leaving  a  point  of  ecchymosis,  rccoenizahle  with 
diificulty  on  account  of  its  miimtoness.     This  giwlual  and  entux-  diwappoar- 
anec  of  the  symptoms  of  inllummation  affords  an  example  of  the  plienomenon 
generally  described  a^^  "<ii'iiie.^<THfV.'^  or  ^'■rcsoiuiion.^'     Not  un!m|uently  a  little 
thickening  of  the  tisKues  reinaini*  at  the  scat  of  tlio  injury  junt  dejicribeil,  and, 
from  time  to  time,  a  slighter  degree  of  itching  may  retrur.     In  persons  of  an 
irritable  hahitan  ulcer  may  po**ihIy  be  PBtabrmhcd  oy  the  rei>eateil  scratching 
^m  thus  pi-ovokod.     Theri^  is,  in  fact,  a  certain  amount  of  in^i-sistent  impairment 
H  or  degrailation  of  vital  qimlity  incurred  by  the  nerves  and  otber  textural  mn- 
H  etituents  of  a  jMirt  by  the  contact  of  an  animal  jwjison — which  is  a  noteworthy 
B  c'luiracterititic  of  this  form  of  injury.     The  apiwircnt  reluctance  to  heal,  and 
the  tcudcncy  to  ulceration,  manifested  in  some  caecu  ai):cr  vn'ri/uttion,  is  an 
^  example  of^he  efteetH  of  local  tissue  jioisoning;  and  tlie  same  phenomena  aixj 
H  still  more  frequently  noticeable  in  the  behavior  of  tlio  eontagious  venerea! 
^  ulcer  usually  called  -'■  chmcroid.'"     Thus  tlie  lesson  is  to  be  learneil  fitim  so 
trifling  a  i«>isonod  wound  as  a  "niosquito  bite,"  that  n  poison  is  a  noxious 
agent  capaolo  not  only  of  directly  exciting  the  condition  of  inflnnimatioii  in 

I  our  tisiiaw,  to  a  degree  of  intensity  appaiTntly  out  of  all  [►n>iK>rt)on  to  the 
iiijurj'  aa  reganls  \\ja  magnitude  or  gravity,  but,  alsu,  of  leavnig  at^er  it  a 
more  or  lea*  permanently  damagiug  etleet  upon  thoi»o  tissues,  by  which  their 
vita!  quality  is  invalidated. 
In  atlditiou  to  the  general  eouclusion  that  this  source  of  injury  i»  competent 
to  cause  a  local  dcrangemeut  of  the  nutritive  machinery,  which  numifests  it**elf 
by  the  i^>henomena  of  inflammation,  it  may  be  ix-riuirke*!  that  this  development 
w  the  inflammatory  condition  has,  apparently,  nu  rcpamtive  purpose.  It  is 
an  extravagant  outorcaik,  on  a  limited  scale,  of  excessive  action  on  the  part 
of  the  load  nutritive  apimratus,  by  which,  aa  far  as  we  can  see,  no  object  is 
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■  Stnen  ooncludee  "  Uist  tlio  DODtn^louBiioKs  of  cumintinli^Alilo  Influomttion  seenu  lo  bo  in 
we  ipe«UI  waf  nlnllre  to  oorpui^i-iiUr  <3>.'v^toprat?iit,  an<l  \\w  1:011  tat; iiiiii  t»  Iw  inherent  in  utam- 
isfcf  fenw  ;  wheraafl.  Ihn  contagiousiicfffi  uf  Uiit  sjiuciAt.'  [iLlli^uiitiBiioii  siv-mx  rnttit^r  relft'fTO  to  their 
d«lriu-l(»f  tiicU,  and  lb.>  eonlagium  Ut  rwidp  in  a»jfunct  and  disaulviuK  orvadic  cuimiMniiids." 
CUe.at.ad.i8ie.  p.  bl.\ 
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to  1»  attaiued.    Heretofore,  the  iuflaiimintory  cliHiigew  i»n>vok«]  by  tkcc- 
citiiitr  i-;(nMn^  wlni'li  Iinvi-  Itwri  uiiilcr  <'(iiii*iiK'nituni,  Imvf  liad  an  imuiUtakaU4 
piirjHisi-,   natiicly,  of  lu-iiliiig  a  lin-iuli  nf  t-nntimiity,  or  of  ^n-tliiit:  rid  mf  u^ 
foifijjii  Ixiily ;  jiiul  wlu'ii  ihin  piir|n(w:-  wan  attaliiwi,  tin*  al.iiiorniaily  oxnUiJ 
Tiiitritivo  action  sulwidccJ.     Hut  in  tho  pxflni])li«  of  inflammation  jmnoked 
by  poisonous  contact  or  influence,  there  hae  been  no  snch  object  dii^rfniiUp-  - 
either  reparative  or  eliiinnative — a**  far  as  weliave  evidence.     Tlte  hoiRn- U*,^. 
wc  uiv  toM  by  Iliilwr,  oftni  leavfcs  hia  sorratwl  wea]Kfn  hi  tlie  little  TVimmL 
tiirou^}i  wliicli  the  i>t>inon  has  lK>cn  iiywietl  in  tlie  a^-t  of  slinging;  and  bcn^- 
u  foivigii  bcwly  i«  to  bt^  cot  ri<l  of;  Init  there  is  no  mu'h  cause  for  eUnruialivt;^ 
inflnmmatiou  appai-ont  ni  the  "mow|nito  bite."  We  niay  adopt  the  aihlilioiiai- 
conchiBion,  tlieri*fore,  that  a  poison,  ;i»i  an  excitor  of  intfaiumatiou,  ixK«fH!tfi»i'6  ^ 
novel  injurious  quality  as  regards  the  tissuea — something  superadded  to  tb^ 
cutthi|j:,  crushing,  or  l>unung  of  the  lueuhaiiieal  and  cheniu-jil  lositwift— 1h^ 
e«ftei)tial  njituit'of  which  chidw  our  gniyp.     ^\*e  are  coiuiK'ned  to  characterize^ 
thift  noxiourt  <|ua]ity  by  it«  t-fiectn  upon  tae  nen'es  and  bk»odvesiiels  of  a  iiirt 
and  we  therefore  r^jM-jifc  of  the  mrt  »s  poiMi^fil. 

The  ]>oisoned  condition  is  a  local  nianiPwTation  of  the  sanio  niilnn.'  a."  tli 
more  general  intluence  ui>on  the  nenraus  centre*  alr»^dv  attributed  to  tbl- 
olaHR  of  injurious  agents.  Prof.  Agnew  givea  an  example  of  tlilg  poieuinoi: 
influence  m  a  case  ui  wliich  it  followed  a  wound  inflicted  by  a  ccntipalf. 
TxiiiKinous  niyrisipod  roniinon  in  wanner  regions,  "sttniftiine*  bn.iuglit  t 
rjuitiTti  i:itii-s  com-i.'siU'd  in  hogHhcuds  of  Kugar.  I  liave  wen,"  savt*  he.  " 
mtevedore  sutler  for  weckrt  fi-om  violent  local  and  cnnstitntional  symptoms  i 
conaeqiu-nce  of  a  sting  received  on  the  hand  while  handling  oneofthewe  ho©''— ■ 
heudi)  on  tlio  wharf.  The  fwigeiv  renuiineil  jiurple,  and  the  hand  and  anns 
weflk,  for  u  long  tiiiK-.  His  gciienil  hwiltli  wua  scrionsly  impaired  by  the  in- 
jury ;  and  when  I  lii.sl  saw  liini  he  looked  like  a  man  who  ba"l  pas^tc^d  througLJ 
a  tt'd ions  and  waHting  sjH'llof  sickiu-Ms."'  Witliin  theexjK-rieiiee  of  the  writ«~ 
a  naval  otlicer  utinig  by  one  of  these  insects  on  the  hip,  was  mibjet-t  for  a  uiiiim  — 
bcr  of  years  to  an  annual  enii>tion  of  angry  papules  at  the  seat  of  the  jioimiu 
wound. 

The  influence  of  the  poisoued  condition  upon  the  grade  of  inflamznati 
developftl  in  litwnes  thus  jifl'ected  should  not  lie  overlooke<l.     For  the  nerV' 
and  capilliiricfi  of  jmrts  thus  dcgnnlcd  in  the  quality  i»f  their  vitality,  a^  wr 
have  alivady  sliown  in  the  examples  of  delayeil  healing  at^cr  vacci nation,  ai 
the  sloughing  of  certain  venet-eul  ulcers,  do  not  respond  in  a  healtliy  maiuie. 
to  the  stliiinhm  to  n']iair.     Such  ])oii4oned  tiHKUe»  uuuafesta  distinct  ttaidv 
lo  sup])umtiou,  and  to  molecular  diMUitegratiou. 

Elfcfts  uixiii  the  livuig  tissues  somewhat  similar,  but  far  nmrc  derioiuir» 
dei;iTc,  aiv  jiriHhhvd  by  tlic  venom  of  the  jjo/w/ioK.sscryvw/.f.  The  more  8<"tit'e* 
of  rlii-si-   innMons,  when   introduced   into  the  i-ireulation,  i-nuse   <lefttb  quins- 

Ia-omprly  liy  the  dire<-t  ju-tion  of  the  venom  iiyHin  the  nervous  centre?*  ninf  ilits 
leart.  Singularly  enough,  the  full  noxiout*  influence  of  serpent  veiwm,a«li)^ 
n;seai\hes  ot' Weir  MitclieU  have  shown,  is  iniUbitory.  Like  the  eflivtei**" 
the  woonirji,  it  tends  to  decline,  and,  at\er  a  certain  iiitei*\'al,  to  disajiKiir.' 

Li  thy  citses  in  which  its  inniiediate  mortal  effect  ha«  bivtiOMirjipcil.  Tui-  l'X«I 
intiucrice  of  si'i'pL'iit  [Hiisiui  iipun  the  tissui-s  is  that  of  im  iaHumnmlinii.pn'- 
ilncing  jigcnt  of  great  jiower.  The  local  symptoms  following  the  biiooffl 
rattlesnake  are  intense  pain,  with  rapid  swclluig  attended  b^"  sui-tJaw  dijwio' 
mtiuu  and  muttUng.    IiiciHiuuu  of  the  atiected  i>art  give  icwue  to  t^eruuu  coloi«d 

>  I'riucipln!  Aihl  I'mcllw  of  SwrRfry.  vol.  i.  p.  227.     PhlUdelpliia,  U7^. 

*  Bi'searBliim  upon  thw  Vi>nnin  of  the  RattlranAke;  witb  an  invi»li(;atioii  of  tbt;  ADatmnt  ud 
Plivsiolopr  of  tti<>  urgaoM  CLinc«rit«iI.  FultllHhtfid  liy  llio  Snikliitanlaii  IntitittitJon.  Wasbinflui'' 
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br  blood ;  the  phyHioWiuil  ooiiditioii  of  the  vuMciikr  wuIIh,  mu\  also  of  the 
Wooil  itrtolf,  is  umnifwth"  hIU'IxhI  In-  tlif  nnnH"<luit4.'  wintact  of  th*'  powoii,  the 
lil(w«l  ^iviuK  «irly  f\  idciices  ol"  |.iutriilitv.  TIvitl-  is  »  Hti-oiifr  U'litU'iu-y  to  lix-ul 
^iigretK'.    AVheii  lhi»^  form  uf  ilaiifftT  i«  t'sniiH,'<l- — wholly,  or  jiurtJuUy — su|>* 

■  pimUion  in  the  coniicctivc  tifisiio  followa.  This  ftiippiiration  18  ditfiiMc  in  ifci 
chunictiT,  timt  in,  it  t<)iwlfl  To  travel  alon^  the  plaiteA  of  connective  tirtaUG,  a»  in 
phlepnonoiis  ervHi]M?!a«,  without  liTnitation  by  organizing  liarriers  of  granula- 
tion titwtie,  ihe  |«>ii*i>ne(l  coinUtiim  of  ilie  titwucw  pifvenluiy;  r]ii;ir  tornuition. 
IAl  a  later  jieritKl,  wlu-ri  i\n.>^-  Imrrien*  fonu,  it  bet-oiuee  evident  that  the  in- 
teriHiiy  of  tlif  ihtlaiiinmtiuu-pi"0(liifiii;j:  action  of  tht*  venom  ban  become  les«, 
ami  that  tlie  repamtivu  gnulc  ol'  iiiKaminntiou  haM  eritiibliHlied  itsolf  iti  plaee 
of  tlie  dentruetivc;  in  other  woniw,  that  tin-  vital  uutntive  procotw  is  no  longer 
ovcr|iowi.Ted  by  the  Infliieuee  of  the  jtoisoti,  and  in  again  working  iiornmlly. 
In  a  eji«e  of  nittloanake  bite  (by  an  iniiKirtiid  ^tnake),  reported  by  t^ir  Kveranl 
Home,  the  victim,  liaviug  e;*<a]K.'il  the  earlier  etfecttf  of  the  ]>oi*oii,  died  ex- 
liauHted  by  Kunpumtioti  iu  ihe  tbiixl  week. 

Thia  crmii-al  cvicU-ncuHhowM  that  there  are  exciting  eaimew  capable  of  giving 
Bri»e  to  tbt;  iiiflauiniatory  coiitlition  in  irrt  nirwt  destructive  nhatii^s — c^iuseii 
™ijiore  intenm:-!  and  etteetive  tluin  any  hertit^^forc  oxnnuued.  'iliet*-  latter,  in- 
deed, might  have  Ijoen  regardc<!  lu^  exaggerated  exanipk-if  of  a  at.iinuhi8  to 
treiwir,  demanding,  !*im|ily,  an  int-Teused  etiort  iti  nutritive  at-tivitv.  The 
fLtrmer,on  I  lie  other  liand,  exert  a  dirt-clly  damaging  efleet  uihju  tJieapi»aratU8 
ofnutritioii  itself,  tliruuteniiig  extinction  of  tcxtunil  Tde;  and  it  it*  oxuy  after 
this  ftrrtt  inthuMice  has  been  retiiveri'd  fn>ni,  niaiidy  in  i-onsefiueuce  uf  the 
)vaiictH«iit  i|Ua)ity  of  the  noxious  ageut^tiiat  tlic  nijuirativeaeteouies  in  play. 
WTiat  it  intenwtx  iw  c«peeiidly  to  learn  (■onceniuig  inflammation,  is,  whether 
jtbfire  is  any  esseutiall}'  destruetivc  <]iuility  that  oeiongs  intrhiBically  to  the 
{condition;  or  if  itj*  destructive  phases  are  always  traceable  to  the  iiiAueneea 
|l)y  wliieh  it  lias  Ikvo  exi'itoil.  Tnist[uc9ilion  is  inii>ortanl  In  viewof  ilsdiix'et 
IlK-ariiig  niKin  the  pnietic-al  subjecrt  of  tiviitnietit.  If  tiie  nature  of  its  exciting 
|ctium:  derennines  in  any  degree  the  grade  of  the  inflanimation,  we  cannot 
[Study  the  nature  and  nimte  of  action  at'  exciting  eauses  too  cIom^*!}'.  More 
light  may  Ihj  thrown  upon  thia  tjuestiou  by  ob(*ervuig  the  iM3veral  modes  in 
wliiek  inflammation  la  pi-otliiix-d  by  the  sources  of  poisonous  iujury  yet  awaits 
lag  consideration. 

Tlie  gniA^'r  pornMks^  mainly  of  an  animal  nature,  cueh  as  acari,  triehinip, 
cchintK,'bc4-i,  lieu  (as  in  the  disease  known  as  phtheiriasis),  and  intestinal  worms, 
pruduce  vanous  hijurious  etleets  upon  our  tissues  and  organs,  but  thev  excite 
iiithuumatiou  only  uicidentjdly  as  tbretgu  bodies.  They  ai*e  nientioneil  in  thin 
Hcotmoction  im*  suggestive  of  the  liability  of  our  bodies  to  parasitic  invasion. 
^It  is  the  nHsIe  of  atrtion  of  tbe  multiform  miL-roscoftic  j'uru/i,  and  their  genus, 
that  atfonls  most  interest  to  the  surgeon,  because  there  is  reason  to  believe 
ttuit  thest-  invisible  particles  of  organized  matter  aiv  com|>etent  to  act  inju- 
riously by  direct  contact  with  the  tissues  whcu  exposed  iu  wounds. 

The  germs  of  the  vif/riv  ;fepticu — one  of  the  most  active  and  dangerous  of 
the  Uicteria,  wamling  to  Pasteur — are  singularly  iiidestnK'tible  by  exti-emea 
.of  heat  and  cold,  and  by  most  of  the  ixiwerful  ehemirtil  agents ;  but  the 
^rganiiims  int«i  which  they  develop,  uniter  favorable  eiivumstances,  are  not 
fao  teiuu'ious  of  life;  they  liave  the  i»e(Uiliarity  of  not  bein^  viabh*  when 
fexposo>l  to  the  iutiucuce  of  free  oxygen.     Wherever  oxygen  luis  no  access, 
rtbey  genninate,  however,  with  incouec^ivablc  rapidity,  supporting  life  by 
[iRpprtipriating  from   the  aniimiJ   materials  by  which  they  are  surroumled — ■ 
round-fluids  and  gnumlating  surtlicesj  for  example— tlie  susteuajice  they 
rt<<piire.     In  the  changes,  ebeniiad  and  vital,  to  wliich  these  animal  materiala 
are  subje<?tod  in  tlie  struggle  for  existence  of  tlie  vibrios,  the  result  is  putre- 
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fijction.    The  preseiicG  of  the  tibrio  sej/fica  Ijcgeta  imtretaction  m  a  xaediam 
of  niiiiimt  luatter  by  imlucing  a  prot-ess  of  fermentation. 

It  18  asserted  that  tht-  vibnoA  evolved  fi-oiu  the  gemis  first  deposited  iium 
the  Burface  of  a  ivoim<l,dio  Jroni  exposure  to  the  oxygon  of  the  oir.niul  nffonl 
a  prott.'c'tion  to  the  win'ivhii;:  fferms  IxMioath,  which  are  thus  etmbiod  lii 
gc]*nunfi.te  indi?finitt'ly.     Fn  the  dieniico-vitnJ  ehnut^  iiieidcnt  to  the  proces 
of  putrefactive  fermcntoiioii  thus  begotten,  fcrtam  poiwuous  combluationi! 
aiti  forniofl.     Tliese  ai*  (Uwigniited  as  nejific  poljmiSt  nnd  they  are  regarded  u 
the  source  of  the  dangei-oiw  diseiy^ert  wliich  take  their  origin  in  wt^umK 
The  wound  diffcasei'  thut*  pixKiucred  foniprise  all  the  imhoalthy  and  dt-i*tnn'tive 
forinB  of  loi-al  wound  inflaniniiitions,  aw  well  as  the  eoii(iec|iieiiees  of  ilie  iil>- 
sorption  of  septic'  jxurioiis  uito  the  ffeneml  circulation,  luimely,  cteptica-niis 
and  m'lemia.     This  luicro-orginiiKUi,  tlie  vibrio  s<vtim,  is  considered  to  act  a^ 
ft  poison,  first,  by  spoiling  the  umterials  pntvidcu  for  repair,  and  thus  inter- 
rupting the  constructive  procese  m  a  wound;  and,  socond,  by  at-tiiig  a?  « 
putrefactive  ferment  and  elab<^>rating  septic  poii^oos  wbicli  caui%  the  subso 
qiieiit  destructive  phenomena. 

These  aiv  the  t'uctti  wliich  Pasteur  aswrU  tliat  he  hius  dcnionstmteil.aDd 
upon  them,  mainly,  LiHter  lias  iMised  hts  untiseptie  method  of  treatment  fur 
wounds,  believing  that  they  afford  an  adefpiateexjilonationof  the  meclianiBiiL 
by  %^hieh  de«tru<'tive  infiammation  is  caused  by  the  agency  of  cryptogwuic 
parasites. 

The  ap}>an'Ut  succcm  which  lias  followeil  the  practical  application  of  the 
antificittic  methods  in  surgery,  has  uivested  these  miei-o-orgaiusms  with  muL-t 
interest,  and  at  the  present  time  they  are  the  subjects  of  {mtieiit  and  careful 
Ptudj'  in  inaiiv  i^imrters.  Those  who  have  pnxwuetl  this  study  most  smtw* 
iiiUy  assei-t  tfiat  there  are,  probably,  nnnierouR  other  organisms  |x)**«*iiiig 
poisonous  qualities,  ea<rli  ot^  wliicli  has  ita  own  rnxuliar  mode  of  aiiion. 
This,  in  fact,  lias  been  recently  dcmonstnit«]  by  Koch,  a  most  patient  aixl 
able  uivestigiitor,  whose  staU.'^meiits  are  singularly  lucid  and  apjuirentlj 
judicial  in  their  fairness.'  Tliis  author,  premising  tlmt  genendixations  of 
new  facts  frerpicntly  lead  to  niistaken  conclusions,  msir>ts  that,  in  the  study 
of  this  subject,  every  individual  infective  disease,  or  group  of  oh"»sely  allir<i 
<liseases,  attributetl  t<i  1-Kicteriii,  must  be  »»e(tanitely  invest igated.  He  hoMs 
that  the  bacteria  capable  of  pnKlucing  disc-ase  are  linutetl  in  nundnT,  and 
that  these  pathogenic  bacteria  cuiupris*,'  diiiercut  and  distinct  spt-eies ;  tlai 
the  onlv  ettrrect  pnicLicjil  method  o\'  stiulyiag  such  l)uc(eiia  tut  seem  rtt|iiil)lc 
of  producing  constant  noxious  results,  is  by  criltirtition  "  from  spore  to  spore." 
There  is  no  better  cultivation  api«iratns  for  [lathogenic  bacteria,  he  as^HTU, 
than  the  Iwdy  of  an  animal.  Hy  this  metbiHl,  and  the  employmeut  of  wrtaiD 
improved  o])tieal  appliancvs  by  which  these  |>articles  which  Itorder  on  the 
invisible  can  be  nmre  readily  and  certaitdy  recognizeil,  thia  obeen*er  arm 
that  he  baa  demoiist i-ated  the  certain  exis-teuce  of  at  least  five  artificial  trau- 
matic infe<'tive  diseartos.  Thefic  are  :  f>/-/>tirirniia^  in  mice ;  j>n)ffre»sire  (/■  ' 
tion  of  tissue  [gangrene)^  in  mice;  spreading  abscess^  in  rabbite;  sef^ctT"',  ■' 
rabbits;  f»/<rinm,  in  rabbits;  and,  partiaMy.frr/^iprftw,  ia  rabbits.  Uis  invwti* 
gatious  show,  also,  that  these  artiticial  traumatic  infective  diseases,  both  as 
r«^rds  their  origin  from  putrid  substances,  their  course,  and  the  reflults  of 
iiost-niortcm  exiuuiuatious,  bear  the  greatCKt  rewnibhince  to  human  trnumatw 
infe<tive  disea*ses. 

The  most   imix>rtant  demonstrated  result  attaiuetl  by  Koch,  by  using 

'  InvmtigfttionK  info  tW  Ktiotogjr  of  Trmuuutic  lulvctiT*  lliMM«*.  Bv  Dr.  RoWri  Kwb 
(Wollslein].  TrBUsUu-d  bj  W.  Watooa  rii«'yiie,  P.E.C.S.  LMKhm,  Tiwi  New  Sjrd«BliAB 
Sooietj,  1890. 
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BUining  tnateriak  with  an  improved  optical  apparatus,  in  the  diBCOver)-  of 
the  siwcific  differences  which  exist  between  pathogenic  bacteria  and  tlio 
constancy  of  their  eharactcrii^tic  feature«,  not  ou\y  as  to  fonu»  but  as  Ut  the 
nature  of  the  iioxioun  effect  iti-rt<iucotl  by  each.  '*A  diHtiiu-t  iMU-tcric  fomi 
nfm.«|K)nds,'' lu*  he  ftavH  in  liiK  eojuMusions,  "  to  each  difwjwte,  iitnl  tliis  fomi 
always  remains  the  same,  liowevur  oft*-!!  the  disea.^c  i«  tran»niitte<l  t'nini  one 
aiiinukl  Ui  anotiier."  Iii  regard  to  septiciemia,  he  saye:  "I  have  i»ertbnned 
thtsM  experiments  on  filty-lour  mice,  and  always  obtained  the  same  result. 
,  .  .  Further,  when  we  succeed  in  reproducing  the  same  disease  de  tiow) 
by  the  iiijuctinii  of  putrid  substances,  only  tlie  ^anie  bacterie  fonn  occurs 
whitrh  wa><  bt-fni-e  found  to  bo  sjioicific  for  that  disease." 

■  Tliis  sfatcnicnt,  if  t-onfinnetl,  laarkif  an  important  Hrlvanin>  in  our  km^wlixlgo 
fid  l>*>arint;  directly  uinm  the  exciting  causes  of  tiestnirtive  intlnnimation. 
The  concluding  worda  of  Dr.  Burdon  Sanderson's  *•■  Report  on  the  (.'aiises  of 
Infective  Diseases/'  in  1875,  marked  the  limit  of  justifiable  assertion  at  tliat 
time.  "If  thiwe  infiiiitoly  minute  organisms  art*  present  in  every  intense 
infectivt-  iuflamnintioii,"  says  Sanderson, '*  we  mayoe  auito  sure  that  tliey 
stan<l  in  inijtortant  rclntioii  to  tbt!  morbid  pr(KH>ss. '  It  has  now  bot-ii  aii|Nir- 
cntly  demonstntteil  that  tbcAc  organisms  are  pn>seiit  in  eveiy  intensely  infec- 
tive inflammation  thus  far  hrouglit  under  sufficiently  close  investigation,  and 

lat  they  are  not  ju-eaent  in  normal  blood  when  tested  as  to  its  power  of 

causing  development  by  cultivation  methofls,  excluding  nil  source  of  error, 

by  Pa9t«ur,  Burdon  Sandi-rscHi,  and  Klclw ;'  that  they  bear  the  ivlation  lo 

tfie   diaeaso   following   their  inwMilation  of  cax.u«o  to  effect ;    tliat  there  arc 

dirt'ercnt  and  distinct  species  of  noxious  liacteria;  and  that  a  positive  and 

tant  causal  relation  exists  between  certain  mfoctivo  diseases  and  distinct 

ies  of  bacteria.     Dr.  Koch,  by  the  employment  of  his  improved  methods, 

arrived  at  a  conclusion  whicli  ia  sumcieutly  im])ortant  to  justify  repeti- 

ion — ■"  tfuti  htiricria  tto  ruii  iMyitr  in  tfu^  Uood  imr  hi  ihr  tis»ue»  of  tht  fimtthy 

^iivinff  botly  either  of  man  or  of  tfir  laicrr  anittuih" 

One  of  the  novel  and  original  results  attaineil  by  tlu**  ol»en-er  is  of  groat 
interest.  }iy  the  ai«l  of  an  improve<l  optinil  condenst-r  be  was  able  to  verify 
at  will  the  presence  of  exceetUngly  minute  bacteria  of  the  species  iMtciUus,  but 
much  smaller  than  the  btieillus  anthracis,  in  the  blood  of  mice  artificially  iit- 

.•alateil  with  putrid  fluids,  and  dying,  invariably,  with  symptoms  of  septi- 

emia.     Along  with  this  bacillus  he  observed  in  the  neighborhood  of  the 

i>int  of  inoculation,  another  bacterium — a  micrococcus — eliarai-terized  by  a 
verj'  rapid  iin  n'ase,  and  the  fonnation  of  regular  chains.  Tliis  micrococcus 
was  never  present  in  the  bl<x>d.     ^^Ticn  a  healthy  mouse  was  moculated  with 

le  blood  of  a  septictemic  n»ousc,  only  tlio  Beijti«emic  bacilli  were  trantt- 
mitted,  and  Uiose  were  invariablv  found  m  the  blood  of  the  inoeulateil  animal ; 
but,  when  putrid  fluid  was  injected,  the  bacillus  was  always  foinid  in  t!ie 
bliHid,  and  tho  inici-ococcus  wa«  always  present  iji  the  tissues  latar  the  infected 
point— tim  other  Imcteria  contaim-d  in  the  putrid  fluid,  and  injected  at  the 

ame  time,  dying  out  promptly  because  they  did  not  find  in  the  tissues  of  the 

Iving  mouse  a  ctMigeuial  soil. 

By  studying  the  local  efi'ect  of  the  niicroco<?i'i  after  an  inoeulatiou  in  the 
ti««ue«  of  the  ear,  which  is  found  to  be  a  favorable  locidity  tor  olwer^'ation,  it 
__  dbuvivennl  tbut  these  tissues  ai-o  killtHl  by  their  <.Htntact,  and  even  bv  their 
proximity.  In  the  tissues  thus  deprived  of  life,  the  parasitic  growth  is  soia*. 
tn  multiply  and  s|^pread  more  vigorously,  extending  itself  especially  towards 
living  parts.  A.-i  it  advances,  all  of  a  sudden  a  dcuijcly  ugglomcmted  mass  of 
"  )uexK-yt«A  appears — 

'  Xooh,  op.  olt.,  p.  14. 
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"  .  .  .  forming,  OR  il  wero,  a  wail  jigaiiist  iIil-  invnsinn  of  the  micrococci,  uid  ltiv'» 
the  limil  up  lo  whk-li  theM-  orgniiitim^^  nt&y  lie  found,  lliey  do  nut  extend,  rim  m 
the  (dciul)  blood vt-Ai4e]F>.  bi.^yoiif)  ihis  liikf,  tite  whH  of  nuclei  (IcadKyleii}  lius  no  grttl 
brvHitth,  utid  imniedtutrly  beyond  it  comes  the  normal  t)8;«iie.  By  th«*  uid  uT  l»|h 
inajniifyiiig  (wwera  it  beuonw-^  u)i|inn'n[  tlml  th«^  micrococci  do  not  rrneh  quitir  on  10  iIk 
nucWr  luycr.  Oq  the  side  dircc(t.*d  towurda  thi;  mierociKci  tlic  nuclei  are  unmrgoing 
destraction.  .  .  .  Tbcrc  almost  alwuy^  remains  botwecn  tlii?  lodt  remnuiiB  ^  iIk 
nuclei  find  the  micrococci  ti  line  of  oonsidr-rahle  hreadtli,  ctuigiBLing  only  "f  gaapwWQl 
tissue,  in  ^vhich  neither  inicrocucci  uor  nuclei  can  be  tuund." 

Br.  Kooli  iisHuniod  tliat  the  action  of  these  parasites  in  canning  this  spread- 
ing gaiiijreiic  w  wonu-whiit  its  follows: — 

"  Introduced  by  i]ioeul8iiou  into  living  animal  tisi^ues,  they  multiply,  and.  as  it  ^ 
of  their  \  (^'tative  prtx-e«t>,  they  excrete  iM>]uble  »ub^lancefi,  which  gi;l  inui  thc^  surmini- 
ing  tiifsiies  by  diffiii^ioci.  When  gn^aily  rtin'nRnlr»ied,  an  in  the  nt* igliborbood  of  th< 
micrococci.  tlu5  product  of  the  organisms  lias  «uch  a  dclcturioufi  action  on  thecelU  thai 
these  perisli  and  Itiially  ctinipletely  di&uppear.  At  a  greater  diHtanci;  from  llie  micni- 
cocci,  the  poiiton  beeome»  more  diluted,  and  acts  le^  intensely,  only  producing  inflam- 
niation  nnd  accumulation  of  lymph  corpuscles.  Thus  it  happens  that  ibc  micnwocci 
art'  iilwny!^  found  in  thu  gangnmouH  ii>t)iUf!,  and  that  In  pxlending  they  are  [>re«-ded  tn' 
a  wall  of  nuclei  which  constantly  melut  down  on  the  »ide  directed  towards  them,  wtiik 
00  the  op[msile  side  it  \s  as  constantly  [t-nuwed  by  lymiib  corpuscles  dL-[io(tiIiit  afivtili." 

Vtirious  efforts  were  tiiado  to  isolate  the^epanwites — the  minute  Bcptieiemk 
ba(^illut^,  ftiul  the  pantfrtnip-iirfKliieiiitf  inlcrdcots-ns — from  each  other.,  w»  a^  to 
8tu<iy  each  i*c|>anttoly  by  cuUiviitioii  ui  difiereiit  uuiuwlj'.  But  for  a  long  time 
the  ettbrts  did  nut  avuiJ. 

'*  Either  pure  i>i'ptiipa--mia,  or  seplicarmia  alnn;;  with  progreasive  ^ngrene,  wa*  atminei!. 
never  the  latter  aloiio.  Chance  led  me  to  the  pro|ier  method.  A  Held  moum; — whicli. 
09  I  fiirracrly  jHiinled  out,  po8(«.'B*e8  uri  immunity  fnira  ."niplica-mia — was  inoruhitiMt  with 
fleptica?mic  hiicilli  nnd  rhntn-likc  micrococci.  The  experiment  isaa  made  in  the  expec- 
taliun  lluit  ]ii-ither  parMKile  would  devidcp.  Thiit  eX)K-elation,  however,  was  nut  ful- 
filled, for,  allhoiigU  the  liaeilli,  as  ukubE,  iind(;rw(!nt  no  development,  the  micrococci 
increaKed  and  spread  exactly  in  the  same  nmnuor  as  has  been  described  in  the  ciuw  af 
the  hiJiiM.- •mouse.  Be->!iiining  at  the  place  of  inuetihitioii  uii  the  root  of  the  tail,  the 
gangrene  spread  nnwnrds  alniig  the  back,  pushing  doeply  among  the  dorsal  muMrlt^,  siid 
downwards  on  Ixilli  nidi'.*  to  tin-  ahdonnnal  wjdl.  The  nniniftl  died  three  day*  after  Ibe 
inoculation.  The  parts  iiHectcd  with  Ihi^  giiiiffrene  were  partially  denuded  of  epidnnii 
and  hairs,  and  contftined  chain-like  micrococci  in  extraordinary  iiuiuberH.  The  «tui« 
microeucei  were  also  found  nn  the  surfiiee  of  the  abdominal  Orgaiut,  although  then'  wM 
no  visible  peritonitis.  The  blood  and  the  interior  of  the  organs  were,  on  the  other  hanJ, 
quite  free  from  them.  From  thifl  animal  other  field-mice^  aad  from  the«;  n^iii  lioa*e- 
mice  in  wiriouH  sut^-wsive  series,  weru  subKCipienliy  inje«ited,  and  always  with  the  likfl 
reeult,  viz.,  that  only  chidn-like  micrococci  and,  in  their  train,  progre^ive  gaiigrew. 
were  obtained." 


TinHiucetl   iiie   i^aiiie   iiiiixivjun    iuiL'i-'iivi;    uitH^ev   ui  « hi.      xic    uu«.-t>vervu  m-" 

another  ditttiiict  variety  ot  luicrucoeeua  wlik-h  devolope*!  habit  iittllr  in  l»U«t- 
vesseU,  and  which  possessutl  the  uiiicjue  quality  of  ^]iuuiing  aronnd  tlie  M"*^ 
eorjJUricles  ami  iiu-lomng  tliem  ko  iis  to  beget  thminljosis  and  jKwitive  enilxjlbni- 
The  Bamc  irrowfli  also  cauweil,  hy  its  eontnct,  purnlent  (not  eheesy)  iiifiltntriim 
of  the  cntiML-L-tive  tist^ue.  Tlii^  new  intetrti've  nmterial  waa  aIi»o  pr(i|iagflTtHi  U 
cuUivatitni,  and  prove<l  contpeteiit  to  produce  pyieiuia,  at  will^  by  ste|straw 
inoculation. 
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The«»  results,  demonntratiiiff  the  at;ciicy  of  bacteriu  an  the  «oiirt?e  of  t»eptic 
i»>i«>nine,  to  which,  in  t-wircliinj?  lor  causes  eoinpotent  to  exeite  tlie  plie* 
iionifiiu  of  destructive  iiitimmimtioii,  we  must  irive  <iue  ".•onisidenition,  have 
et'rtainly  much  weij;ht  a«  evideiiL-e  in  thvor  of  tim  antiseptic  method  of  trtiit- 
Jiig  wmiiids.     Thev  ai"e  in  aecord  with  previous  advances  iti  the  same  diiiv- 
■i(Mi.     Tlie  eoimeotion  of  the  ffocitbis  mUhrni'is  with  maligiuiiit  pustule,  and  id' 
^h*!t  ifpifiUii  with  rt-laptiing:  fever,  in  man,  e8tab]i!*hetl  on  the  evidence  of  rtdiahle 
ol»ik.Tvcr»,  18  generally  reeeived.     Tt  in  a  uiatter  of  recent  history  timt  tho 
tlieon.'  on  which   LiHler  based  his  antiseptic  method,  first  promulgiitod  in 
18t)43— 67,  encountered,  ut  fii-st,  very  gcncnil  sccpticiKni.     It  han  bwn  loUowed 
by  rosultrt,  even  in  the  haiidi*  of  many  who  tried  tlie  niethiMl  in  praetioe  with- 
out accepting  the  theory  on  whicli  it  wa**  ba«ed,  which,  by  their  apijarent 
confinaaiion  of  the  theon.',  Imvc  led  to  u  wiiler  awejitaiiee  of  ltd  Mjientitic 
Irutli.     Tlie  resnlti*  of  the  experiments  on  anijuula  just  (juoted  are  of  a  nature 
to  rtpcngthen  this  belief. 
1    It  may  (iceni  out  of  jilaee  in  tliis  eotniection  to  rtpwik  of  the  practical  ru- 
pults  of  fthtiscptie  sur£;erv,  but,  in  the  present  attituile  of  this  important 
quodtioii,  the  most  available  evidence  Jia  to  the  truth  of  the  theorj'  is  funiir^hed. 
by  the  very  considerable  deu;ree  of  suece«a  which  law  been  attaiiu-d  by  the 
antiseptic  muthwl  of  treatment.     lu  striving  to  reach  a  corwH.?t  estimate  of 
luiero-organisnis  as  t-xciting  causes  of  destrnetive  inllamuiatiou,  it  is  proper, 
therefore,  to  reeogiii/A-  tliat  clinical  experience  tends  to  prove  that  tlie  means 
■which  have  IwH-iU  found  hostih;  to  the  development  of  t}iese()rgani8ms,  are  also 
gmwiug  Hteailily  iu  reputation  us  remedies  lor  the  dvstruetive  phodCB  of  iu- 
flamiuatiou. 

■    Iteyond  the^e  exciting  (^nuefl  of  destructive  inflammation,  what  others  offer 

themselves  as  worthj-  ol  wrions  eoniiideratioji  ?     Amctngat  the  causes  hereto- 

fon*  examinwl,  the  most  W(»rtl)y  of  notice  in  this  connection  are  [jersiatent 

ul  irritalioti  from  mechanicul  causes,  and  constant  mutiou  of  un  injured 

irt,  or  the  ab*en<^e  of  the  degree  of  quiescence   ntHHsisjiry  for  the  successful 

aeeoniiilishment  of  ciMiMtructivu  rcjHiir.     Hospital  |mticnt«  havi^  hiwn  kritiwn 

to  apply  irritiiting  jHtwders^ — as  of  cantharides*  — to  tlieir  ulcers,  with  tho 

l»ur|K>se  of  preventing  their  healing,  and  of  delaying  the  time  of  their  dis- 

ehiu-ge  from  what  they  foinul  eomlortablc  quarters.     But  hindrances  to  lieal- 

ing  of  this  character  eeauu  to  act  as  such  as  soon  as  they  are  withdrawn, 

unle-**^  tlie  pn-disptwiiions  of  the  |mtient  ai-e  exceptionally  unfavorable. 

J*ui-gical  pathologiHt.s  have  heretoforo  sought  for  an  explanation  <d*  wound 

IdisiriuHf-  and  wound  infection  in  poisons  generatiMl  under  the  eircurnstjuiees  of 

^isturt>ed  nutritive  ert'ort  incident  to  every  wound,  and  their  foniuvtion  hnd 

been  ascribed  to  the  decomposition  and  recomposition  taking  place..under 

the^  eircumstancctf,  in  the  mistahle  albuminous  c*on]{iounds  forming  tiie  duida 

i»f  u  wouihI.     Uobin  has  asserted  tliat  poisons  of  grejit  virnlence  may  be  thus 

generated  without  the  intervention  of  microKirganisms,  basing  the  opuiion 

ujton  tlie  purely  chemict>-vital  origin  of  the  i»otent  serpent  venom.*     In  ae- 

irdanc-e  with  this  view,  itiltn>th  of  Vienna  forniwl  his  liyj»olht*ts  of  the 

axon  in  the  fluids  of  a  invent  woimd   of  it  "phlogistic  zymoid*' — a 

sthing  capable  of  cimshig  destructive  inflammation,  which  acrts  like  a 

5mient;  and  Venienil,  of  Paris,  sut^gested  the  thiiiry  of  the  formation  of  a 
"traumatic  virus,"  by  which  deviations  frf>iii  the  healthy  pi"otViW  of  rt')iuir  of 
wounds  is  to  Iw  explained.  Lister,  of  London,  a<lopting  Pasteur's  views  ua 
jto  the  ageticy  of  miero-orgaiiisnw,  tiuds  a  phlogistic  zymoid  iu  the  eonse- 

<  Aocording  to  Mitelivll  ibupurv  rUUMt]iik«  voDotil  when  freiUIjr  ejected  L<oiitaJa«d  no  fl^'Ored 
'    gmU  whkteTer.  (UtHUjinu) 
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quonooR  of  the  atruggle  for  life  of  tho  product  of  nerial  germs.  The  pobitkni 
of  Lister  is  less  atwajlable  because  he  has  tbund  nw^iis  of  dcsmiyiiig  ilie 
vitalit_v  of  the  geniw  ai>d  of  liroteotin^  wounds  from  their  septic  action.  a»*  I 
Bertiiig.  and  donioiif-t rating,  that  it  it*  m  the  power  of  surger}-  to  preserit-  a 
woiuid  ill  au  abtioUitely  oseptic  condition,  and  to  protect  the  pnx*ea9  of  repair  * 
fivim  interruption  or  ctinipluiition  Iiy  intrinsii-  caufn*.  For  the  Holuhle  i»*>i*m* 
of  clieniiiii-]  origin,  no  ftui-li  antidote  htw  l»e<'n  found. 

Aa  regards  wound  infection,  the  gross  resultt*  fumiiihed  by  clinical  experW 
ience  prove  that  sulxutancoiis  woim(Je>.  and  thoi*e  which  heal  under  a  scahj 
and  wound*  protecterl  )iy  antiM.'i»tic  drcHising.  are  infinitely  more  seture  frmft] 
interruption  of  the  t»ini|ilc  pm<'ct*H  <if  repair  than  wuiuule  which  art-  not  thi 
pnitcftiHl  frt>m  the  external  air.     The  nio*it   probnWe  exjilunatii"ni  of  t)it| 
nmnujiit^-  from  injurious  coniplicj^tions  is  the  exclui^ion  of  noxiouR  orgaiiUii 
iioatnig  111  the  air.     The  converse  of  this  proixwition,  that  the  unheaUhy  uojd' 
destructive  plut^e^  of  the  inflamnifttory  prfjcetw  arc  directly  due  to  contaiui- 
niLtion  by  these  nnmipreKcnt  aerial  organiitinH,  secinB  aluo  for  the  fer  greatd 
pi-oportion  of  cnt*e«  infiiiik-ly  probable;    but   it  nwaitn  final  contimiatio 
Ilotore  tilt!  rccL'ut  tH.sctivericfi  of  I'untcur  and  K(k*1i,  the  iintiKcptic  thenrj"  pr 
aented  a  ciitficieiit  bat^if*  of  probability  to  have  secured  itit  acceptam-e 
trained  ol>(*erven».     M'itnoax  the  cvidcn*-e  of  Professor  Tyndall  as  to  the  an 
of  the  ill  behavior  of  an  abraaioii  of  the  Ic^  which  befell  him  on  an  Almn 
expctUtion.  and  the  expfrininnt«  detailed  in  his  pa|Hfr  on  "  Bust  and  Dis- 
ease;"' witness  the  rccnrdwl  expcrieure  of  practical  surgeons  in  all  tierts  of 
the  world,  t<^i  !«•  found  in  current  niwlical  journals.     ()f  tlierse  latter  witueivea. 
a  certain  proportion   teatity  with   reserve,  and  strive,  in  the  true  sfdrit  of 
scientific  skepticism,  to  fxplain  their  confessedly  gix*-ater  suc^-cas  otherwise 
than  by  the  exclusion  of  pfusouous  germs.     This  success-  has  been  attributed 
acconlingly  to  iinprovenieiitw  in  liowpilal  hygiene,  to  the  iKolatiou  of  cas.**, 
the  ol»ser\ani*c  of  scrupulous  cleanhnetw  in  drcsBings.  and  to  more  inti?llig« 
and  careful  nnrsing^ — all  of  which  would  ration^ly  conduce  to  a  great 
decree  of  success  in  the  treatment  of  surgical  cases, 

1liit  evidence  such  as  that  fiiniishi>d  iiy  Xurwbanni,  of  \runich,  is  roc 
positive  in  its  character.     Thif*  cmhicnt  suiycoii  testifies  that  jtyft-inia  ai 
Iitispitjil  giuigiviie,  wliii'li  had  been  pn^vuleiit  m  his  Imspital  wanis  for  y w 
disapiK-areil  as  soon  as  tho  antiseptic  mctluMj  of  dret^ing  wounds  had  b 
lulopteil,  without  any  other  material  change  as  to  the  iurroundings  uiid 
nursing  ai'  his  patients.     Shnilar  testimony  has  been  given  by  many  otbe~ 
hospital  surgcMiLi  in  (tcnnuuy  ;  and  more  rc<'etitly,atH:cr  noticeable  reluctai* 
and  8ome  ruIicuU-  of  the  new  method,  we  have  evidence  thut  it  has  been 
BoriouHly  adoptwl  in  Fiiuicl-,  and  the  greater  suwi*s  follo%ving  its  use  has 
been  acKnowfwlgod  by  pronnTient  Parisian  hos])ital  surgeons." 

Tho  noxious  mrtuence  of  putrUt  ^nb^tanct-s^  animal  or  vegetable,  and  t 
power  when  introduced  amongst  living  tiwues  of  producing  various  p 
of  destructive  inflannnation,  has  luxtn  long  known,  but  the  evidence  ae 
their  mo^le  of  m-tinn  ha,s  been  lioretoforG  oW-ure.  ami  even  in  some  ree 
eontradii;torv.     The  directly  depressing  effects  of  putrid  exhalations  upon 
the  nervous  ct-nires,  as  proved  by  the  nausea  tbey  produce,  is  due  niaiul;^ '« 
the  hydro^ulphnric  acid  gas  which  is  always  present,      ltd  actitm  i«  90; 
whfttlike  that  of  hydivcyanic  acid,  but  less  intense.     Bernard  injected  I 
gas  into  the  veins  of  a  dog  with  the  effect  of  causuig  utter  prostnitioii ;  bul 

■  FragucDts  of  St-ionoo  for  lTi:iM,'fi)MtiBo  People.     London,  1871. 

>  ChirurgicaittiBDptl>iu«,  utc.  FarJ.  LnoAs-Chninpionnt^rp.  rariB.lSSO.    llMenu  proper  to  | 
dQ«  oonsidcratinn  to  theaii  iiiHikmUi  uf  curmiit  liiKkiry  in  fttU'uiiiliiij:,  at  divpreMnt  Umei  tof 
a  JtMt  tutliinaU*  uf  ihu  tlugrd«  of  iiuporlnticv  of  crvptogamio  orgaiiismi!  m  csoimm  of  the  morv] 
fonua  of  i Ti  11  nm motion. 
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.ta  abort  time  tlte  symptoms  of  iioiaoiiiiitf  puBsud  awiiy,  and  the  discolora- 
fcn  of  a  ebeet  of  wliitc  imiH.T  B»tur»ti.'«l  with  a  Holtitinii  of  ii  salt  of  lead  ami 
held  bi'fore  the  nostrils  of  t]it!  iinnnal.  showcvl  tliat  the  gan  was  beine;  elimi- 
ua.te*\  from  tlie  blo<Ml,  through  tlu-  hmgw.  There  in  uo  evidemx;  that  miy 
phlogogenic  power  is  exert«I  by  tliw  gaa  which  so  oonrtantly  accompanies 
putrefaction. 

The  notoriously  diuigerous  effects  which  are  liable  to  follow  inoculation 
with  the  fluids  of  a  recently  dead  body,  ah  exemplified  in  wounds  receivwl 
in  poet-mortem  examinations,  have  lieen  aiwrihcd  to  a  j>oi8on  formed  by 
chL-mical  u<-tion  taking  place  just  betbre  or  just  afl«*r  death.  It  is  jifovlhI 
by  exi>erien<^^  that  woundM  received  in  examiimtioii  of  nH-cntly  dead  bodie*, 
are  more  likely  to  Ix-  serioud  in  their  poisonous  eirL-eti*  than  tliow  received 
after  clcctmijioBitiun  basset  in.  Tlcncc  the  atttiTUoii,  formuluted  by  Robin, 
tliat  putrefaction  destroys  animal  iKUnons,  Nevertheless,  according  to  Nfitchull, 
tbe  venom  of  the  rattltwnake,  a  typical  animal  poison,  is  equally  deiully  and 
cbanicteristic  in  it*i  action  alter  il  law  been  kejit  for  weekm  and  luis  become 
"hnrribly  oftensive"  and  full  of  living  organisms,  a«  when  poiiectly  tresh 
and  containing,  as  ho  aiuertti,  no  ricnreti  elementi*  wlmtcver. 

This  leads  to  the  question,  whk-b  ha.s  been  so  much  disputed,  as  to  the 
nftture  of  (be  putrid  jioison — Whether  it  is  a  soluble  subHtance  of  cbcmieal 
origin,  or  whether  itrt  jtoiinonourt  ipialities  are  due  to  the  pR'wieiiee  nf  living 
orfT.iniwnirt?  The  much-quot<Hl  researchee  of  Bcrgmann,  and  more  rw-ontly 
of  I'annm,  affirm  the  rxidtence  in  putrid  umttcrH  tif  a  soluble  Rub^tatuH)  of  the 
nature  of  an  alkaloid  active  priuciple,  to  which  the  name  of  sepsin  has  been 
fliveQ ;  and  ihc  validity  of  this  coni-lusiou  has  not  Ijcen  sucLx-ssfully  disputcil. 
But  tbe  still  more  nn-ent  n-Hearelu*  of  Pasteur,  of  Bunbtu  Sanderson — inti» 
the  nature  of  the  eause  of  infective  inflammation — and  latterly  of  K<»ch,  juHtity 
the  belief  that  bacteria  of  many  epucien — some  of  which  are  noxious  and 
phlogogenic,  some  doubtful,  and  othere  entirely  inn^M-ent — are  also  to  be 
t'ound  m  all  jmlrid  substanccH.  At  tbe  present  time,  therefore,  we  must 
a<.lmit  that  putrid  i^ul^tauces  contain  both  cbemi«il  and  Iwoteric  sources  of 
poif«onous  jw.-tioM. 

In  the  well-known  experiments  of  Dr.  Anders,  of  Doi-nat,^  in  which  ho 
showed  that  complete  destruction  of  the  orgaiiisins  tn  a  liquid  which  had  been 
proved  to  be  septic,  in  no  way  impaired  its  virulent  action,  the  couclnsion 
waa  to  all  ap|)earances  indisputable.  Although  the  bacteria  werc  removed 
from  the  virulent  putrencenl  fluid  by  filtration  through  jioreclaiu— a  niethixl 
iMit  al>*<>lutcly  cttrtain— yet  no  cvideneos  of  Iwcterir  life  could  atTtorwanis  ho 
«1  iiicnvereil  in  it  by  the  <;ultivation  test,  that  U.  by  adding  a  drop  of  tbe  filtvri'<l 
fluid  to  Past«ur')>  or  any  solution  offering  congenial  woil.  Hut  these  experi- 
ments are  not  final ;  the  bacteria  before  tlicir  removal  may.  m  a  part  of  tueir 
vegetative  nrftcess,  Imve  excreted  certain  foinhl*:  suhrttancort  of  a  poi«>noui* 
nature  wbii-li  remained  in  the  tiltcivd  solution.  Such  nulwtancft*,  tor  oxani- 
j»le,  as  werc  dit^'nstHl  into  the  surrounding  tissues  hy  the  gaugrenc-pi'oilucing 
TniorociKKnw  discovered  by  Koch.* 

The  latter  oWrvor  evidently  recognizes  tbe  present*  of  poisonous  agents  of 
both  chemical  and  bacteric  orisrin  in  putrid  fluids.  lu  his  researches  under- 
taken to  tecit  the  correctuoBs  ol  the  eouchisioni^  of  Coze,  Feltz,  and  Xta\^ine, 
|tutrid  Hnidii,  e.  ^..  putrefying  bUKtd,  putrid  meat  infusion,  etc.,  were  injeutocl 
under  the  rtkiu  m  mice. 

■*TIm!  renult  of  Kticlt  an  injection,"  he  iuiy&,  **  difTcm  much  nccunling  lo  lliv  nulun*  uf 
lh«  putrid  fluid,  and  according  to  the  quantity  wliieli  is  iniroduced.     Illood  atid  meaL 

(   tVMtlM  In  th«  first  ATtlele  la  the  aarenUi  Tolume  of  thn  Deutoohe  Z«lt8ohritt  fUr  Chirurgie. 
■  Op.  cit.,  i».  42. 
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inliiHion,  wfilch  Imvc  putrt'fi(-<t  fur  ii  long  time,  a|^)p«'ju'  lo  aol  U-kh  injuriiiusly  ifaio  AqUi 
wIucIl  liavt'  putretit-d  for  a  few  dayg  unly.     01'  tlicM  latter  fluitli*,  aft,  for  inauinoMif 
liload  wlndi  has  not  |»itr»fied  loo  long,  five  drops  is  siiRicient  lo  kill  a  mouse  vilViin  ■ 
&liuri  time.     Ill  tliiacuseraarkt-d  s^'mpiom^  may  be  obscrred  in  tlic  animal  itoniediku-l; 
after  the  injeciioii.     It  hocomf'it  rL>tiLteM,  niiiinnf:  aI>ouI  consianlly.  but.  fallowing  ^irai 
weaknf^fi  and  uncertainty  in  nil  its  movom(;tii<*  ;  it  riHu-u^  food,  the  respiration  U.'ooaus 
irregular  and  .«low,  and  death  takes  place  in  four  to  fight  Koare.     In  Bocb  a  c*»  the 
greater  part  of  the  fluid  injer.ti;d  i>i  found  in  the  subcutaneous  cellular  ti^ue  of  tiK-  WV 
in  much  the  sjimt-  eornlitian  aa  before  it  was  injected.     It  contains  bacteria  of  the  tawt 
diverge  forms,  irregularly  mixed  together,  and  ait  numerous  »a  when  eiuiminfd  Morr 
injection.     No  iiiJ)ttnimAtion  enn  be  observed  in  the  neighborhood  uf  ibe  pUu^i?  ofinjrc. 
ttoD.     Tlie  inleruai  organs  are  also  unaltered.     If  blood  taken  from  the  right  atiricU  tie 
introduci'd  into  another  inouite  no  efllrct  is  produeed.     Biictt-rta  cannot  Ixe-  found  in  anj 
of  the  internal  organs,  nor  in  the  bhiod  of  thi-  heart.     An  infective  disease  has,  there- 
fore, not  been  produced  a«  tlie  rei^ulc  of  the  injection.    On  the  other  hand,  then;  eui  br 
no  doubt  that  ibe  di-Ath  of  llie  animal  was  Jtic-  to  the  soluble  |Kii(M>n,  ecpitin.  which  Iiu 
been  ahown  by  the  ro»eaR-hes  of  Bergmaiin,  Panutn.and  Tariotu  other  l^veatigato^^  to 
exist  in  putrid  blood.     The  iinimal  Iiils  accordingly  died  not  from  an  infective  diseiMi 
but  simply  from  the  eObcts  of  a  chemical  poison." 

This  poison  Is,  apiJftivntly,  of  tlie  wuiic  nature  ae  »erpeut  vouom,  prtHlueing 
its  deadly  eflect  in  a  fow  huurw  by  tu-(iiig  dirwtly  u[khi  llie  nervous  i-enlrw, 
without  tlie  iiit^rvention  of  Imotfirift.  huliHetjnently  when,  in  othvr  ex\vn- 
meiit«,  a  smaller  doae  of  tho  putrid  fluid  watt  irijectwl  niider  the  iskiu  of« 
niniiw%  the  sviupfoiJih  luadu  tlieir  ap|it!aran*--e  laoru  hIowIv,  and  llu'v  wen 
Btrikingly  diflVrent  in  oliai^ct-er,  c-aiisiiig  death  in  fiMtu  fuii^  to  sixty  hoxin, 
iiiHtvad  of  lr«jni  four  to  uight.  IK-re  tlif  syuiptoiuB  weiv  ovitk-utly  lliost'  ol'wi 
infective  dtseaw,  for  the  blood  wtw.  found  swarming  with  huHcria.  "Wlmi 
tJio  htood  of  a  niouHO  dying  in  this  way  wius  injected  under  tjie  mkin  of  i 
hesalthy  mouse,  death  followed  with  precisely  the  same  flvraptomA,  namely, 
thoHe  of  ifeptiva'niiu.  Su  that  we  arv  jtintified  in  cont-ludiri^  from  tlieiie  ei- 
iteiimenta  that  iiiot'ulatiod  with  putrid  duids  may  iux)duee  i»uisonous  eflw-ti 
by  a  sohible  (^heniieo-vitni  |Miit*on  nnulog^uiM  to  (terv»ent  venom,  acting  in  it* 
peculiar  way;  and,  n]fio,  by  the  slower  action  of  livnig  orgaiiiKmA,  wiiu^  '^ 
an  entirely  ditfcivnt  way. 

MonES  IN  M-im-H  Poisons  ake  AssoRBBn. — It  is  proper  tlmt,&8  mii^'Onti.' 
should  l>e  tamiliar  with  tlie  mwles  bv  which  the  poii^ons  Iaj*t  under  considera- 
tion gain  access  to  the  organism,  with  the  view  of  possibly  averting  or  piv- 
venting  their  ettecta.     The  huiuau  Ixxly  eiyoya  a  certain  conservative  proteo 
tion  agjiinst  the  influence  of  noxious  agente.     TIte  action  of  all  jioisaibi  is 
incidental  and  cxceptiorml,  imd,  it  inay  be  aiwunuil,  prcveiitible,  by  tlie  usenf 
iiitelUgeuec  to  suppk-nieut  the*iecunKer\'ative  nieaiit-.     FoR-mont  aiuong»-t  ihetn 
it;  the  phenomenon  of  life  it»^elf,  which  hsu*  Ijecn  tlelinenl  iw  the  imwend'  Tv^ri- 
iiig  the  temlency  to  chemical  decomposition.     It  it*  nmtter  of  general  belici' 
that  diminished  vitality  tiMmi  any  caiwe  invites  the  inx-aaion,  and  favors  Ihi' 
development  of  panisite.-<;  and  that  the  heultliy  and  robust  are  more  likely  w 
refiitrt  <-audes  of  dit^ease.     "^VIiIIkI  Ihid  uiny  be  tlie  nde»  there  are  frtqueul  ei- 
ceptioiiH  to  it.     Tliew.'  extvptioiif*  jiriw'  tK'Ui  jn'ivonal  peculiiu'llie!*  ivnferrins; 
iTumunity,  or  fntm  other  conditions  not  yet  within  onr  trnii^p.  which  enaw 
the  organism  to  renitit  causes  of  disejwc  at  one  time,  whiLst  at  another  lin*' 
it  yicldrt  iniuecouiitably  to  the  same  i)oi»onou!s  inttueuces.     TIiub,  the  ii«i:i 
who  hahituully  baiidU'j*  dead  bodies,  a**  iu  the  diseecliiig  room,  ofleii  i'U.it>ys 
excellent  health,  and  the  imtliologist,  iti  rhe  daily  habit  of  making  jn»t-nior- 
lem  examinations,  aciiuires  at]  immunity  from    |»oii*onK  derivt-d  tVom  lliis 
source,  which  rtmld  not  be  rount4'd  on  by  another  individual,  even  in  al^pa- 
reutly  better  ]ihysiml  condition,  and  iierlmjis  fresh  fnmi  ctmntry  life.  ~ 
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The  niaui  avenue  throuu;h  wliicli  absorption  of  extraiieouB  imitt'rials  into 
till'  bloc*!  lakoH  jilaw  is,  an  in  the  jiroi'twn  of  iiutritioii  hy  fooil,  tin"  )jiii]ihatio 
vttBela.  AI)wirjitioii  nuty  also  occur  tlirougli  tho  walls  of  llio  bloodvwwoK 
The  epiiU'ruiii*  ic  jiroviiiwi  fur  tlif  [miti^'tion  of  tho  external  «urfaa>  of  the 
body,  ami  TWualJv  prt'Vt'nTu  almorption  through  tlii'  !»khi;  hut  uot  iindiT  all 
eircumstiuice*!.  Sm^tam-C!*,  Hkc  mercurial  oiutiiieiit,  wliich  may  Iw  |R>*jihly 
forced  by  friction  into  the  open  muulks  of  the  sweat  ilucta,  are  very  certainly 
altaorbcJ,  as  provetl  by  the  s[>eeific  action  of  the  drag  which  ifi  ooiifttaiitly  pro- 
duced in  this  way.  The  same  result  inidonhtodly  follows  baths  ixmtaiiiiiig 
oarroBive  sublinmto  in  solution.  Some  of  the  mihtle  itoiHons  lately  under  con- 
sideration may  |>enetratc  the  unbri»ken  cuticle,  and,  thuri  gaining  acciw  to  tlie 
blood,  give  rise  to  infective  diseases.  This  o<.cuiTcd  to  the  eminent  Knglish 
Burffeon,  Sir  Jamea  Paget,  who  nufiered  frctin  spreading  inflammation  nf  the 
cclTular  tissue  extending  to  the  trunk  and  re»ulling  iit  abscetui,  frc)m  which 
he  barely  <?»capod  with  Ids  life  after  thi-ee  months'  ilhiew.  lie  gives  a  detailed 
Bi^connt  of  bis  own  CiWe,'  and  attrihutcK  his  illnctv  to  infection  by  u  material 
abeorbcd  fnun  the  dead  body  of  a  patient  who  had  died  from  pleuritio  eltu- 
fiion  and  py.-emia  atler  lithotomy.  During  the  jxwt-mortem  examinatioii,  the 
surge<tn a  hands  were  long  Hoaked  in  the  ])leuritie  fluid,  lie  says:  "What- 
ever the  virus  was,  it  eonkcd  through  my  skin ;  I  luul  no  wouua  or  tTaek  of 
anv  kinil." 

ThiB  is  an  exceptional  eatK.^,  aa  the  epidermis,  when  mibrokeu,  ib  ustially 
on  efficient  protoetioiu  Xeverthelens,  aa  we  have  seen,  the  simple  i.'ontaet  of 
a  "  poifion  \nnG"  will,  with  man}*  persone,  cause  a  crop  of  vesicles.  IJut,  as  a 
rule,  u  puncture,  liowever  sliglit,  or  an  abnisioii,  is  present,  and  thi.s  oflera  nil 
avcuuc  of  entrance  to  the  |>oiaon.  In  the  eaae  of  the  late  Dr.  Haywartl,  of 
SoAcm,  described  also  by  himself,"  he  simply  touched  the  mucous  surface  of 
the  int#^tuie  to  detennine  the  existence  ot  ulceration,  at  the  iK>st-morteui 
examination  of  a  child  dt'ad  from  tubeivular  meningitis,  nntl  aftenvards 
prickt-fl  his  finger  slightly  in  ai<ting  to  sew  up  the  IxHly,aud  within  the  wi-ek 
his  tincer  liad  lk,*cv(me  gangrenous,  l^awreiice"  details  the  cjwe  of  a  surgeon 
vrho  died  alter  similar^  infc»^tion.  and  who  was  not  conscious  of  any  lesion 
whatever  until  he  discovered,  by  the  aid  of  a  magnilVing  lens,  a  miuute 
puncture  of  the  linger  nt  a  point  wliich  had  iK'comc  painlul. 

An  abnidion  of  the  mide  genital  organ  is  a  recognized  avenue  of  entniiice 
of  the  syijhilitic  \'inis;  and  acrackof  The  lip,ina  healthy  |>ersoii,  may  become 
the  seat  of  an  infe<;ting  chancre,  through  inoculation  by  the  saliva  ot  aiiotlier 
perwni  who  has  the  »i^con<lary  nincouH  patches  of  syphilis  upon  the  mui-ons 
membninc  of  the  mouth.  The  mode  in  wliich  al>sorption  is  ctlceted  in  these 
caaefl,  is  no  doubt  thn.>ugh  theojienorifieeKof  the  ndnute  lymphatic  t-analiculi 
of  the  integument;  although  itrmiy  take  place  tlu-ough  the  walls  of  capillary 
bloodvessiete,  even  wlien  they  are  free. from  lesion.  The  absorption  of  the 
vaccine  virus  after  partially  scratching  away  the  epidermis  m  a  familiar 
example.  The  e]>ilhclium  of  mucous  membranes  is  inferior  tu  epidermis  as 
u  prote<;tive.  >ievcrllick's,s,  the  pavement  eiiithclium  of  the  mouth  being 
sound,  it  ha8  proved  safe  to  suck  the  venom  troni  a  wrjieut  wound.  Virulent 
substances  imdoubtcdlv  become  lorlged  in  the  minute  mucous  follicles,  and 
are  anbscqueutly  absorbed. 

In  sulw'utaoe<iiiH  iiijeetion»i,  as  of  morphine,  absorption  is  acoomplisbctl  by 
the  lymphatic  canaliculi  which  oi)en  upon  the  snrtiices  of  the  i»onnecti\'e 
tissue  meshes.  This  method  is  usually  employed  in  introducintf  putriil 
poiaoua  into  the  btsiies  of  the  lower  animals ;  but  m  many  of  Koch's  exjieri- 

'  Cliiikal  Lvctnf^  mid  RtniiTv,  2A  wlition,  piw«  320.     London,  ISTft. 
■  .^tunriiSAii  Ji>iiriiftl  t<f  tliv  M<xlio«l  Sel«ie«,  N.  9.  vol.  vil,  p.  M. 
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ments  on  luiec,  tho  ttliglitcat  incision  by  a  Bcalpel  charged  witli  putriil  imiut 
was  tbllowed  by  infection,  just  aa  in  the  ojwration  of  vacctuatiou.  Alj 
i-ecent  woimd,  tliurefore,  whii-b  hua  not  become  wvered  bv  gninulatioiia,  jm- 
Bentfi  an  absorbing  Hurfaci:'  tbi^mgb  wbicfi  jm/ihohs  enter  as  in8taiitaiienit.lT  » 
after  ft  enbcHtancouK  injcotion.  The  int<-nial  surfece  of  tlie  nteniK  atVr 
throwing  off  its  ctintonta,  iiosKPRses  the  eame  qnality  aa  to  capacity  for 
absoiptioD  as  a  recent  wound. 

With  regard  to  the  abeurbing  power  of  a  granulating  surface,  Icsb  cittr 
opinions  are  held.     Billroth  dressed  grunulating  wounds  ui  dogs  with  pniriil 
iufttt<»r,  and  rejjftrts  that  atYor  ])i'olongt.'iI  contact  no  uifeotion  fol]owe«l.    He 
infore,  therefore,  that  gronulationti  when  perfectly  heaJthy  do  not  al)eorb.  Thi» 
conchjHion,  however,  is  contrarj*  if*  what  analog^^  would  lead  ufl  tn  fxi»ec; 
from  Furtjices  consiHting  of  Hving  protoplasm   capable  of  absorbing.  luni 
capillary  vcsselB  so  accessible  as  to  bleed  at  the  slightest  touch.     It  is  nwMtr 
of  demonst ration  that  a  [joultice  of  garlic  applied  to  a  granulating  ulcer  will 
affect  the  brejitli ;  and  that  dreHsiiigs  containing  morpliine,  or  strauionium, 
pi-oduce  the  fipecific  efleot  of  tbose  drugw.     llius  result  is  undonhteiily  le» 
certain  than  abfiorption  through  a  recent  raw  fturfiice,  as  of  an  inciMon:  and 
t}ie  difference  is  mainly  to  be  accounted  for  by  the  presence  of  the  ontwanl 
current  of  pus  continually  flowing  from  a  surface  of  granulations,  which  ttwl* 
to  wash  away  foreign  matters  applied  to  it.     But  it  would  nut  be  safe  to 
rely  implicitly  upon  the  pn>tective  power  of  a  granulating  surface,  even  wlwi 
[K^rfectly  healthy,  although  it  jxissesses  a  certain  degree  of  efficiency.    All 
ai*o  agree*!,  however,  that  when  granulations  ui-e  nnhejilthy,  or  when  the 
Bur&ce  ha«  been  destroywl,  even  to  a  limittni  degree,  their  protc<:tive  |>ower 

Tinst  poisonous  int'cction  by  absorjjtion  is  not  to  be  trusted.  The  l^arrier 
granulations  set  up  by  the  constructive  inllaiinnatory  effort  to  limit 
advancing  suppuration,  or  gangrene,  has  its  true  exphmatioii  in  the  liwl  tiiat 
the  noxious  influcnye  which  is  causing  a  spreading  suiiptirntion,  or  giuigrene, 
has  diminished  in  ptiwer,  and  is  no  longer  able  to  keep  np  the  dewtmctire 
process.  It  is  not  correct  to  attsunie  tliat  tho  primary  puriKJse  of  *sneh  a  con- 
structive barrier  is,  as  it  niu}'  at  tirst  glance  seem  to  be,  simply  to  rwiet  Ibe 
progressive  absorption  and  injurious  ettecta  of  a  poison- 
very  many  |M»is(mous  sulistani-es  gain  access  to  tlie  blood  through  llic 
hmgs,  with  their  eiionnous  absorbing  snrfacee  designed — as  regards  gasM 
jui<l  vajiors — especially  for  tliis  puri>ose.  (Carbonic  oxide  gas  reaches  the 
blood,  and  exerts  its  detrimentiil  influence  upon  iti*  red  globule**,  ae  readily  »s 
the  oxygen  that  vivifies  them, and,  to  estimate  corre<.ily  the  promptness  with 
which  tliis  pi*occss  of  absorption  takes  platx;  through  the  Inngtj,  we  have  mW 
to  ret-all  the  phcnoincnuu,  wilnessed  dully,  of  the  production  of  amesth«ia 
bv  iiilmlation  of  the  vajwr  of  ether  or  chlnrofoiTn.  How  Ihr  does  this  jiower 
of  absorbing  by  tlie  lungs  include  solid  pulverulent  and  eolnble  euhstaiiccKT 
Happily  it  is  limited  to  the  transmission  of  tlie  uiases  and  vai>ors  wliich  can 

fiin  entrance  thrtiugh  the  glottis,  and  aa  to  all  other  nmtcrials  is  cxceptiomii- 
liat  it  is  within  tlie  range  of  possibility,  is  proved  by  tlie  presence  of  tiiit-N' 
IHilverized  carbon  in  the  "."onnective  tissue  onlside  of  the  air-tnbee  and  in  tite 
)ronehial  glands,  which  must  have  travei-sod  the  lining  niombrane  of  the 
respiratory  paissage**-  lint  natni-e  has  fiimished  this  membrane  with  » 
vib]"atile  ciliated  epitiielium,  with  the  esjiecial  design  apparently  of  eitniii- 
ing  solid  materials  from  tJic  air-passagen,and  of  preventing  them  from  r«i»'h- 
ing  the  uir-eells. 

Tlie  elder  ilitchell  does  not  dispute  the  belief  tliat  the  impalpable  crT|iio- 
gjiniic  germs  to  which  he  attriViutcs  (roiitagioua  and  epidemic  fevers,  get  iiit" 
the  lit»»d  along  witli  the  nir  we  breathe ;  and  this  (juetition  is  also  applica''!'* 
to  tilt:  germs  which  give  rise  to  infective  surgical  diseases.     This  general  '"^ 


SYMPTOMS   Of   INFr.AMMATIOIT. 


lief  has  not  been  seriously  Uenietl,  nor  uvcii  verv  carefuUy  examined.  It  is 
probably,  in  the  main,  deatitutv  of  any  serioukj  t'uunilatlon  in  liict.  Apart 
from  tilt'  argument  deriviil  from  Nature's  evident  intention  to  proteet  tlic 
oi*guniHm  from  the  invanion  of  noxious  agents,  gcuemlly,  and  to  prevent  tlio 
Itaseagc  of  solid  substances  tlirou^h  tbo  oroucbml  pofwages  to  tlie  nitiniul© 
air  etdlfi  of  the  lunffe,  espeeinUy,  there  are  other  conHdenttions  oppow?il  l"o  the 

tjlief  that  our  bodies  are  »o  greatly*  exposed  to  harm  thntugh  tliiii  avenue. 
As  regards  noxious  miero-on^aniaims,  Paatenr  asserts  that  one  of  them,  the 
6n*o  itcpticoy  aumot  develop  when  exposed  to  fi-ee  oxygen,  and  inlers  the  ex- 
ustenee  of  the  same  jiGCuliarity  in  other  membei's  of  the  family,  derieribiiig 
them  by  the  name— oignifioimt  of  this  j»ecnliaritv  of  non-viability  when 
exposed  to  oxygen— of  anoArobien.  Hero,  ut  once,  \»  a  valid  miurce  of  pro- 
u>etion  against  their  noxious  inrtuenee  as  introduced  bv  tin*  lungs.  The  ova 
of  the  echinoeoeci  gain  access  to  our  tissuoi*  tlirough  the  digestive  pasrMigetJ, 
and,  undoubtedly,  penetrate  and  traverse  their  walls,  effeetuig  their  ultimate 
Irxlgment,  by  preference,  in  the  liver.  We  ean  banlly  assert  that  the  more 
minute  and  mdeKtruetible  haeterio  germs^ — the  dnuersmren — might  not  reach 
the  blood  throu!;h  the  air  pasRage*.  It  has  been  held,  and  witli  probahility, 
that  the  mnlariiil  |'M>iw)n  heeonna  entangled  in  the  wiliva  and  introdutx^l  intx> 
the  blood  with  the  IVkI;  and  the  same  aveniie  of  entrance  is  of  course  aviul- 
able  for  bacteria  aud  their  genua.  Here  the  well  known  jM>wer  of  the  diges- 
Bve  secretions  comeM  in  piay  as  a  pi-oteetivo  influenm! ;  but  if  they  are  impotent 
Ba  to  the  ova  of  the  t(fnia  frhinorofci  and  the  trichio/i^  surely  the  same  immu- 
nity may  be  a«Rume<I  for  the  indestructible  bdcteric  dauer.fporen.  I'ossibly 
the  germs  of  other  noxious  iiiicrosco|>ic  fungi  may  not  l)e  so  tenaeions  of  lito 
as  those  of  the  vibrio  se/>(ie<t,  but  it  is  evident  that  we  must  await  a  more 
fxtendetl  kuowleilge  of  their  nature  and  habits  in  onler  to  pursue  this  sub- 
't  intelligently. 

The  fflcts,  however,  which  tell  most  stronglj'  against  the  prohahility  of  the 
ibitnal  introduction  of  infective  poisons  through  the  lungs,  unless,  indeed, 
ey  may  exist  in  Uie  form  of  gas,  or  vapor,  are  derivetl  fnmi  clinical  expe- 
eiHie,  When  a  case  of  infec:tive  diseiL-tc,  erysi|K'-Ias,  for  example,  is  intro- 
uecd  int<i  a  surgical  ward,  as  a  rule,  the  pntients  with  open  wounds,  ulonc, 
irivc  the  infiK^tion.  Alphonse  Querin  stat^i-*  concerning  his  wound  dnWing 
cotton-wool,  so  largely  tried  at  the  Hotel  DJeu  of  Paris,  that  patients 
whose  wounds  were  thus  protected  escaped  pytemia,  whilst  their  unprotected 
neighbors  breathing  the  same  air,  almost  Invariablv  became  victims  of  this 
disesise.  Xusshaum  gives  evidence  that  pyieniia  mid  bo^pifal  pmgreue  have 
disappcan^  tWini  bis  surgical  wards  tiuL*  he  udopted  the  pmctieeof  pn.iU;eting 
all  wonnfls  aiitiseptti^lly.  Trelut  states,  before  tlie  Surgu-al  Society  of  Parlh, 
that  since  the  advoi-ates  of  Listerism  liave  introduced  their  nmnitold  antiftej> 
tic  precautions  into  tlie  hospital  wards,  pyiemia  is  no  longer  to  be  encounterwl 
there.  Lister  hiniBelf  says  freely  that  he  cares  but  little  how  foul  the  air  of  u 
hoapital  warcl  niav  Ijc,  as  rcganis  its  power  of  indueuig  infectious  diseases, 
provided  tliat  antiseptics  ai-e  thoroughly  em])loyed  in  diiisslng  the  patients' 
wounds.  Now,  if  the  infective  poison  of  jjyienaa  habituairv  rcaeht^d  the 
blood  through  the  lungs,  protective  means  applied  to  open  wounds,  whilst  the 
Itaiieot  was  (tonatantly  breathing  the  same  inteutcd  air,  would  not  prove  thus 
fi'ective  in  prcveating  iU 
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The  ordinaiT  eymptoms  which  characterize  the  condition  of  inflammation 
re  mainly  included  under  the  cardinal  signs  recorded  by  Celaus :  redness  and 
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haii,  with  fwellmg  and  )>a\n.     To  these,  motloni  pathology  adils  imjyiinncnt  u/ 
function  of  the  iiiflanieU  part,  and  the  jtrejienco  ui'  ninre  or  le**  /r>>T. 

The  Byniptonis  of  inilatiiinatioit  witli  which  daily  cxi>erifnce  rendcn  im 
fniiiiliiir,  are  readily  explaine<l  I)y  tlie  siihjwtive  phenomena  which  ehanwUr- 
ize  tiie  process,  as  reveaW  hy  mierow-opic^I  Aludy  of  tippuea  in  wbiol  in- 
flaTnTnatinn  ha^  Iweii  artitieially  excited  in  the  lower  uninial^i ;  and  by  studviug 
the  causes  which  have  been  found,  by  experiments  upon  the  lower  BuinuLk, 
competent  to  give  riae  to  the  condition. 

Thus,  Rki>ness,  one  of  the  moat  obvious  and  characteristip  signs  of  inflam- 
mation, luid  the  eyniptom,  i*rhaii«,  most  rarely  al»sent,  is  exidaini'd  hy  ihi- 
inereawd  amount  of  blnod  flowing  into  the  vessels  of  the  jiarr,  and  for  &  linw 
renmining  there.     The  phenomena  of  afilox  of  blood  to  an  inflaniint;  jian. 
ami  the  temporary  dilatation  of  the  bloodve^itels  by  which  the  incrvaa?d 
amfimit  of  bluod  is  accomniodalwl  in  them,  arc  the  carlicitt  and  most  jjtrikiiig 
of  the  changes  which   follow  injury,  and  which  constitute  uiflamumtinn. 
With  the  explanation  of  the  causes  of  the*ic  phenonienu  we  an*  noral  present 
conccrnod,  Ix-yond  a  rcH'Ognition  of  the  followuig  facts.     Rwlntsi*  may  arl-e 
from  passive  hf per <rmin.,u\  tvtngcutton  following  any  caujtewhitrhimi>edeft  local 
circulation,  whether  the  cause  ue  a  simple  mechanical  obstnietiou,  or  a  fuiK- 
tiuual  failure,  on  the  |)arl  uf  the  vc^kH.'ls,  as  a  consequence  of  an  impaiml 
(|U»Hty  of  blood,  or  ot  defective  vawvmotor  nervous  at^^iou.      KeduesB  iiiar 
also  arise  from  nrtire  h}/]HT(rmia,  as  in  blushing,  or  in  the  flushing  of  the  tVuir 
which  has  a  rcHex  gastric  origin,  or  as  provoked  by  any  of  the  more  commfm 
exciting  caUfHv*  of  intlnmmation,  which  have  pi-oved  inconiTx^teni  to  produit 
the  condition  beyond  causing  au  alHux  which  has  ceased  at  the  stage  of  aciiic 
hypeneiniu.     h\  neither  of  thei*e  caees  is  the  reiluess  regarded  as  a  symptom 
of  ititlaniiiiHtion.     The  line  of  distinction  between  [lersisteut  active  hy(<tT- 
a'mia  ami  inflammation,  is  usually  considered  to  he  marked  hy  the  occurrence 
of  exudation.     Nevertheless  we  should  deceive  oureelves  if  this  view  wen- 
r<!ganled  as  tinal.     There  is  a  certahi  dt^ree  of  identity  between  hypersniiji. 
or  L-«»ngcstian,  and  inrtanunjition ;  and  the  reason  why  the  redness  produced  it 
will  by  ninglily  applying  friction  to  the  conjunctiva,  or  to  the  skin,  disappears 
ahoi-tly,  instt^ail  of  goini;  on  to  exu<latiim  and  cell  gcmiination,  is  not  entirely 
clear.     After  hypenemia  of  long  duration,  serous  exudation  does  take  plaw, 
not  rarely,  ami  previous  to  its  occurrence  there  is  iitcrease  of  bulk,  and  al»o 
of  heal,  in  the  congested  i>art.     After  deatli,  capillaries  which  have  been  tliu* 
subicctcd  to  distension  are  found  to  present  fusifomi  or  ampullar  dihitntioos,' 

Phcnonicna  attributi-d  to  hvpcnemia  oi-cur  in  a  lower  cxtn-mity  alYcr asm'- 
cessful  ligature  of  the  fcmontl  arteiy.  The  collateral  circulation,  even  when 
fuuplc,  is  at  iirst  retanled  by  cutting  otf  the  arterial  rin  a  terffo^  and  altliouirli 
for  a  day  or  so  the  heat  of  the  liinb  is  distuictly  trreater  than  that  of  ih*' 
souihI  one,  this  difficulty  is  shortly  adjustiil,  aii<l  the  oecurreuce  of  inliuut- 
matiou  from  this  cause  is  aliULWt  unknown.  The  i-cilncss,  frtmi  cnpillan 
distcnsioi>,  that  follows  pressure  of  anv  duration  which  has  been  suddenly  n^- 
moved,  is  usually  cidknl  ny|n.'nemia,  which,  in  this  fomi,  causes  overgrowth  I'l' 
the  epidermis,  and  explains  the  pnHhiction  ot'  corns  on  the  feet.  Tlie  c\«ii- 
plete  removal  of  the  ixmtenta  of  a  habitually  distende«l  bladder  is  in  dh** 
mstances  followo*!  hy  lussivc  congestion,  ^vhich  t4?rminatee  in  patches  of 
ulceration  and  gangn-ne  of  the  vceu^l  mucous  membrune.  The  syeteiaatio 
ust>  of  a  Ux<al  hot  air  bath  to  stinmlute  the  growth  of  a  wasted  lirab,  in  u 
child,  has  resulted  in  the  production  of  a  distinctly  stronger  growth  of  hair 
upoi)  it.  evidently  tlie  tx.-sult  of  tiie  sur&c«  hyi>en«nia  provoked  by  the  hi»^ 

1  Comil  ftud  UuiTiet. 
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It  would  Beem,  therefore,  even  froni  these  few  faett*,  Ihnt  the  cowditioji  (»f  h^  - 
pcncmia  bfts  botli  a  eonRtnietive  uiid  u  de'»tniotive  aHjieet,  determined  by  the 
(.•iivunistaneeB  which  give  rise  to  it. 

Redness  ib  usually  light  in  Tint,  at  fiist,  and  it  hecoineR  deoiier  as  the  in- 
flammation inoreaj>e»  in  intcni^ity.  When  a  |)oiwin  U  present  in  the  blooii,  the 
ivilneejii  may  aswiime  a  livid  tint,  as  in  eertuin  grave  pha^'ti  of  the  eruptive 
fevers.  The  eniptioiw  of  syidiilia  are,  for  the  uiiwt  [ttirt,  e(tp|»er  eolftrm! ; 
after  a  snake-bite  the  redness  la  tisually  mottled.  When  tlie  over-distendeil 
cupiUaries  of  an  intlanieil  surfinx*  rupture,  tlie  redne?*  shows  darker  ijoinls  of 
extra  valuation.  The  blood  may  Iw  ri'nioved  from  an  cwer-<Ii8tende<i  vaifoular 
network  by  temi>orary  pre;»snn%  jw  in  tlie  earliiT  stages  of  a  conjnnetivitifl, 
and  the  rediK**',  for  the  moment,  entirely  remove<l,  tliewliite  !*eleroticn  show- 
ing tbroiifh.  Its  de^H-'iidenee  upon  the  prti*eiiee  of  bloud  in  gorjtfed  hloiKl- 
v<Si*elf*  i«  tlius  demoiwtrated.  The  tenn  iiHtnvUntinn  is  jipplie*!  to  a  vaHcnlar 
BKa  or  network  of  vefwels,  tlnw  distended  with  blood,  when  the  outline  of 
the  vemels  is  still  di8tinji:nislinblft.  When  rednew*  pivt4>ntj»  it^lf  aa  an  uniform 
liheot,  art  in  scarlatina,  or  erys^ipehi.-*,  it  is  not  easily  tiistinjijuifhwl  from  »<tain- 
ing;  hy  extra>*asjition  or  by  Inuistidation  of  Vtl(.Hid-<;oIoi>?d  sernm  throujrh  the 
t-apillary  walls.  espe<-'ially  wlieii  the  itrdness  eatinot  be  niuile  to  disappear  by 
temjHimry  pn-wwure.  In  the  U^ijinning  of  inflanimatiuri  in  the  non-vaseidar 
timiieH,  Hueh  as  the  cornea  and  eartihige,  rwinetw  is  not  recognir-able. 

Tlie  inereatied  Heat  of  an  inflamed  i>art  is  to  be  ascribcfl  to  the  greater 
amoant  of  rod  blood  present  in  the  part,  and  to  the  jfrejiter  aetivity  of  the 
vital  jinx-esses,  noniial  and  abnormal,  whii'li  aiv  taking  plaw  In  it  and  evolv- 
ing »  i-orresjMinirnig  ineit-awe  of  thu  loojil  tenii"K'i':itiiii\  W  licii  fever  is  present, 
the  higher  temi-cratiire  of  the  blood  aids  in  mcreasiiig  the  local  beat. 

Tlu*  prewnce  of  increasetl  heat  in  an  inflamed  part,  when  not  toi>  far  re- 

movfHl  fnnu  the  surface,  is  usually  recoiciiizahle  by  the  |mtient,  hut  not  no 

r»Mlily  and  oertaiidy  as  by  the  hand  ot  another  jierson.     It  is  verified  by 

oinijiarison  with  the  temin'mtni-e  nf  another  jmrt  tit'  the  boily-     Tbiis,  in  a 

knee-ji>int,  when   intlannmitinn  is  siiRpeeted,  its  surfjicv  teniiiei'ature  is  eom- 

■jiareifwith  that  of  the  np]M»site  knee.     It  has  l)«'n  piviveti  by  exix-rimont^ 

"that  thi--»  increase  of  I-k-uI  heat  is  mainly  the  result  of  the  Itx^l  causes  ab-eady 

meitliuned ;  it  has  rarely  been  found  to  exceed,  and  in  most  au»es  it  lias  not 

■K^^itebeil,  the  temi^mture  of  the  blood.     Sin<^'  the  veiy  genend  clinical  use 

t-*^f  the  thermometer  this  fact  has  heen  amply  veriflwl.   lugenions  instruineulA 

'^^aveaW)  l>een  i-mjilovefl  for  atHrumtely  nieiisuiing  ltx.-:d  temperature.     Tliero 

[i^  TMOum  to  believe  that  tlie  temiK'niturt-  of  inthinied  partri  is  not  so  readily 

n^^werwl  by  evaponitiug  lotions,  or  the  applientiou  of  ice,  as  tbat  of  correspond- 

wuad  parte. 

The  SwELLTNU  in  inflammation  is  due  in  part  to  the  greater  quantity  of 

IjJood  present  in  the  dilate*!  ve-^sels,  and  in  jnirt  to  th*^  iimTerinls,  liquid  and 

**^di((,  which  exude  thrtnigh  their  walls,  as  well  as  to  extrttva«ation  from 

'^ptUR-.  which  tiflen  m-iurs  in  i'on»t<]Ucnce  of  the  tbrce  attending  tlie  afflux 

**\  Idiiiwl  to  the  iiiflaiumatory  fiK-us.    It  is  als(»due  in  part  to  eel!  genuination 

ttTi<i   to  the  fonutttion  of  new  capillary  v(.t*w.*ls,  which,  jis  the  injured  tissues 

'^^vurt  to  their  embryonic  state  under  the  incitement  to  eonstnictive  inflatn- 

ti»tiou,  contri!)ute  materialiy  to  their  inerea-He  of  bulk.     Tlie  wcurivm-e  of 

•w^elliiig  in  a  iwirt,  without  i»rlier  signs,  is  not  very  significant  of  inflatnujation, 

"i^p  it  is  liable  to  occur  tmiucutly  tn>m  other  causes.     Xnr  is  it  always  pi-e- 

«3it  ia  iniluiujuation,  c»i»ecially  at  first,  as,  for  example,  in  (»ini]ile  osteitis, 
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aud  in  iiifiamniations  of  ticrous  and  mucous  mcmbraneti,  liefore  cxudatiou  hv 
taken  \\h\L-v  into  the  coniieftlvc  I'uisue  imderlyine;  thetse  inumbruniH.  In  fen, 
The  loownoiw  of  t^xtiirc  and  disten^ibility  of  tHe  connective  tiaeue  of  «i  in- 
flamed part  is  a  condition  neuessary  for  the  production  of  thi^  ayxnptCDU  iii 
any  wusidurablo  dcgreu. 

The  Pais  ho  rarely  absent  in  ijitianunatinn  Is  explained  by  tlie  local  irriu- 
tion  of  the  nerves  of  a  |Mirt  by  the  causeK  whicli  have  excited  the  conditiwn. 
jw  by  the  contact  of  a  splinter,  or  an  ttcri<l  j«>i(«)n,  or  by  a  bnni,  aiid  also  hj- 
the  tension  and  i>artial  laoerutjon  of  nervous  Hlanientd  by  any  of  the  caow* 
which  Ix'^iut  HWfllinif.  Tliu  Buddeu  darting  pains  which  are  felt  iu  an  iibM»i 
a]jproa<-hin^  maturitv,  mark  the  mjilUR-  of  nmall  uer\'e6  stretehed  beyood 
their  capacity  of  rePifitan<e  by  the  growing  hulk  of  the  collection  of'pui. 
Tain  alone  is  often  a  valuable  sicii  ot  a  deep-seated  lotail  inflamniatiou,  where 
itK  distance  from  the  Hin-face  oJ  the  body  haa  prevented  the  reeognitioii  of 
lieat,  retlnese,  or  nwellin^.  The  tii-j^t  symittom  of  a  Bubfaecial  abecese  of  the 
iliac  foBsa  la  pain  in  extending  the  thiti;h.  Tlie  knotted  hardness  aod  keea 
HcnfiitivonesH  over  the  tnick  of  the  lymphatic  trunks  pn.'<Hxle«  (he  rediies  ia 
lymph angeitis.  The  extreme  tendeme*is  to  the  touch  of  the  lymptmtic  glanl 
in  front  of  the  ear,  is  one  of  the  characteristic  prodromata  by  wh)v}i  we  are 
able  to  foretell  au  outbreak  of  eryslpehw  of  the  face.  The  exquisite  aeam- 
bilitv  on  pi-oseure  over  the  vein,  in  the  earliest  diagnostic  symptum  of  i 
phleljitis. 

Pain  varies  much  in  character  according  to  the  nature  and  ordinarj'  eeoA- 
bility  of  the  parts  affected.  When  they  are  unyielding,  a«  in  [K>riii6tititi  in 
the  socket  of  a  tooth  threatening:  abscess,  or  in  whitlow — which  involves  the 
denee  tibrous  structures  eurrouudiu^  the  bone  at  the  end  of  a  fiaeer—or  ini 
crisis  of  gout,  the  pain  aniounte  to  torture.  In  inflammation  of  the  substance 
of  the  toatifl,  enveloirffd  by  the  unyielding  tunica  alhnginea,  or  of  the  tiwmes 
within  the  globe  of  the  eye,  or  in  the  external  meatus  of  tlie  ear,  or  in  tbe 
interior  of  bone,  jiain  is  notoriously  aevere.  Pain  of  a  pulsatile  or  tlirobbii^ 
chanw^ter  ia  caused  by  the  increased  force  of  the  wnaller  arteries  bring- 
ing blood  to  tJie  focuH  of  inJlummation,  and  by  the  obstruction  to  fr«e 
circulation  caused  by  tlie  swelling,  and  possibly  increased  by  i^tasis,  at 
the  centre  of  the  inflaTuod  area.  The  condition  of  Htrangidation,  iu  whidi 
the  pain  is  exceiwive.  takes  place  when  the  veuw  of  ati  iutlamed  jiartare 
cbstnicted  by  the  pressure  <»f  the  swelling,  so  that  the  blood  cannot  «!i*Ciipe 
through  thcui  whilat  it  is  still  being  bixjught  by  the  arteries.  Thi«  i^  liable 
ttxx-cLiriii  epididyniilis  and  acute  unhitia,  in  which  the  tui^id  vcseel*  of 
the  spermatic  i-ord  ai-e  encircled  by  the  unyieUUng  borders  of  the  extenuJ 
abdominal  ring.  On  the  other  hand,  twvin  is  not  rarely  trivial,  oroven  entire!/ 
absent,  in  grave  intianimations  where  the  parta  affected  are  of  soft  consisteDce 
and  have  ti^'c  room  to  swell,  as,  for  example,  m  pneumonia. 

Pain  preseuttj  variety  in  "quality  as  well  as  in  degree,  and  expreesions  an- 
in  coninion  use  for  indicating  certain  tif  its  variL-tic^t.  Thus  where  a  nvrw 
of  any  size  is  subjected  to  pressure,  as  tWini  a  collection  of  pus,  the  pain  ia 
aefiing^  sometimes  tingling^  as  when  the  ulnar  nerve  where  it  lies  behuiil  the 
internal  condyle  of  the  hnnierus  has  iHH^r  bniitDcd.  In  mimy  akin  inflaninw- 
tioiis  paui  takes  the  form  of  itching;  in  others,  again,  this  form  of  pain  i"- 
entirety  :il>seut,  sis  in  the  eruptions  of  syphilis.  Au  abscess  foniiing  in  llic 
liejul  of  (he  tibia  causes  a  otiri/tff  piiin,  wliicb  it}  distinctly  worse  uMiight. 
An  abscess  tbrming  slowly  in  soft  jjartrt  produces  a  settst-  of  tceiqht^  or  a  &tw« 
pain ;  when  about  to  point  it  givr-s  rise  to  Inncinating  pain.  Tlie  pain  of  ui 
er\"sipela8  is  dewrilHiffaH  burnimj  or  mrt.  Thus  the  pani  of  inflamniatiou  b» 
a  language  of  its  own,  a  faiuilmrily  with  whicli  is  U!*eful  ui  diagnosis,  <iii»- 
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ally  in  dctonuuiing  the  seat  of  an  abscftw.  Afl  pain  is  a  common  symptom 
I  other  and  non-innnniniiitory  aftttction^,  its  value  a^  a  symptom  of  iiitiam- 
lation  is  to  be  determined  iu  many  caeee  by  tlie  coexistence  of  other  corrub- 
rative  aigns. 

IllPAlRMBNT,  OR   MORK  OR   LESS   ENTIRE   ABOLITION   OP  FUNCTION,   IS  almoi*t 

Iwnys  pr«^nt  when  a  part,  or  an  organ,  is  tlio  seat  of  serious  inflamniatioii. 
lie  Vuiienon  of  tlie  eye  is  suspended  in  iritis ;  in  luiimps  iimiv  is  dryutws  of 
je  mouth  on  the  side  of  the  |>ar<ttid  ii;\aiu\  nftecttHl,  from  urrttit  of  its  secre- 
ion ;  the  voice  is  Umt  or  imjsuivd  wtieu  the  chorda-  wK^ifen  ure  involved  in 
le  loeal  inflammation  iu  u  laryngeal  catarrh ;  nnisdeeoiitructa  with  difficulty 
vhon  inflamed,  and  its  contraction  is  accompanied  by  j^»eciiliar  mul  severe 
iiin.  The  **Btitch  in  the  side"  of  a  pleurisy  imiu'dos  respimtiou.  and  the  ex- 
idatioii  in  pneumonia,  if  sufficiently  extensive,  extinguishes  tliii*  function.  In 
icritonitis,  the  diaphmgm  contnu-t«  imperfectly,  and  the  resiiiratnry  ninv<> 
tents  areUmitc<l  to  (he  thomx.  In  short,  in  every  severe  hK-al  inflantniatioii 
lere  is  a  certain  de^jix-e  of  interference  with  function  thixiugliout  the  whole 
conomy,  and  this  is  esjiecially  marked  in  connection  with  the  condition  of 
Bvor,  which,  under  suclj  circumstance*,  U  rarely  ubsent. 

Locally,  the  cunditionsof  U-xtund  life  are  altered  iu  a  grt^Uer  or  less  degree 

PV  their  mrticipatiun  iu  the  ehuiigctt  which  r-oimtitute  influinuiatiou.     These 

laiigcs  uivolve,  us  we  have  seen,  the  conditions  of  local  IiIchwI  snmily,  and 

licrcfore  nutritioti  is  disturbed  as  well  as  innen'ation.     They  inchuic  at  tirst 

Dcrea^e  of  local  heat,  and  arn'st  of  glandular  and  folU(;nlar  secretinn,  the  i-o- 

nlt,  apparently,  of  the  intense  active  liypcneinia,  causing  dryness.   In  certain 

liaseti  these  earlier  chanifes  are  well  shown  in  simple  cutaneous  erysipelas. 

ifler  this  disease  hiw  run  its  course  in  the  sewlp,  the  epidermis  exfohutes» 

lid  the  hair  fulls,  showing  that  the  function  of  the  hair  bnlhs  luw  Ik'Su  pus- 

ieiide<h     It  is  to  be  noticed,  howcvor,  as  illustmting  the  characteristic  quality 

I"  the  iiirtamniatory  condition — the  alwence  of  an  intrinsic  destmctive  ton- 

ency — tlial  <ild  surface-ulcers,  which  have  been  lingerinff  in  an  indolent  con- 

ition  aud  resii^tinjr  means  of  cure,  often  get  well  promptly  after  an  attack  of 

rvhiiwlas  iiivolviiiij  the  intejrnrneut  amuud  them.     The  explanation  nf  this 

or  uncoiiinioii  incident  is  due,  nppai-entlj,  to  the  enormously  inoi'oasc*!  nuan- 

[ty  of  blotid  brought  into  the  parts  during  the  intlamnmrory  crisis,  which, 

philst  il  interrupts  temjjomrily  the  growtii  of  t-ntii-h-and  hair,  seems  to  incite 

imrcly  re|iarative  eflbrt   iu  the  tissues  involved  in  the  pre-t^xisting  lesion. 

3je  ultiimite  tendency  in  idl  tissues  when  involveil  in  inflammation  is,  as  we 

aiow,  to  nn-ert  to  Uie  embryonic  condition,  us  a  prcliniinarv  stage  to  ivcoii- 

Inicttion;  and  the  (larrs   involveil   in  ati   indolent  or   lunguiilly  granuluting 

U<«r,  having  already  attaintnl  this  stat;e,  in  a  (Icgn^e,  art;  appnipriately  stinni- 

itwi,  by  the  incidentally  increjised  brcHwl  snpjily  a<x-«miMuiying  an  invasion 

1"  cntimeous  erysipelas,  to  take  on  a  nciv  and  successful  ett'ort  at   rccon- 

truction. 

Short  of  complete  reversion  to  the  embryonic  condition,  that  is,  the  sfato  of 

iiidiflerent"  or  '*  granulation"  tissue,  there  aiv  eiidlcMi  jiliasiwof  Iik'r]  textural 

lauge  resulting  from  inflammation  which  arc  flaily  re^^ogiiizable  by  the 

iui^  eye.     These  changes  aflc<:t  inflamed  parts  variously,  as  regai"<ls  their 

ulk,  their  eomistence,  and  their  general  aspect  and  ([uality. 


Tradvatic  ou  Inki-ammatory  Fkvrr. 

kfl  a  symptom  of  inflammation,  fW'fT,  in  some  degree,  is  mrcly  absent 
Iter  a  wound  or  injury  of  any  gravity;  and  its  more  <'<}mmoii  form  is  known 
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a^  "  traumatie"  or  "flimple  influinnuitrirj*"  (ever.  It  k  more  likely  to  I* 
alitrht  ill  its  niHnifestatioiw,  or  oven  to  bt^  eiitiwly  Hbavnt,  after  :*irijplc  ami 
uneoitii'Ii*.iitcHl  iiijnricK,  such,  for  exaniiik',  m  an'  incif^wl  wutitui  wliii-h  v- 
unitijig  jirtmijitly  by  the  firnt  iiitciitioii.  Alttr  a  i-mitnswl  wuund  or  a  nartiil 
(Tiitfhing,  tnmmiitif  fever  would  be  more  c-vrtain  to  o«*<'Ur  ami  to  U-  wvll 
marketU  and  Ic  merge,  pcif*t*ibly»  into  a  graver  (oiiu  of  siirgicfll  ft-ver. 

As  a  rule,  tcver  makes  its  first  rtjimarance  in  the  evemng  of  the  iLiv  txi 
which  a  (serious  injury,  say  a  oomiiouiia  fracture,  iuis  buen  reeeived.  tbllowiru; 
tlie  reaction  from  the  colIaiM*e  or  «h(wk  of  injury  whirli  tjikes  iilace  mnrv  (ir 
k'iw  Hloiivly  aoeurding  to  the  gravity  of  the  caw?,  [f  a  wound  involve  per 
feetly  liealtliy  tissui's,  and  lias  been  promptly  and  propt-rly  earod  for.  or  if  it 
be  a  subeutanwns  lc«inn,  mieli  as  a  iniiiiple  fraeture,  fehrile  symptoms  may 
not  show  tlu'iuMelves  for  tweuty-foiu'  hours,  or  even  a  longer  time,  or  they 
may,  p<»twil)ly,  not  appear  ut  all. 

In  a  tieulttiy  yoiin;^  mart  wlioni-  liiitiil  wiut  utterly  crushed  between  cog-wlie«>U.  re* 
quiring  [irinuin*  umpuUition,  fever  did  not  iiuiiiifvgl  itself  fi>r  tbirty-dix  hours,  aud  «M 
tliflti  limited  Itv  a  UMn[KTiatn-e  of  100°  Fuhr.,  (lin  wound  uniting  by  llie  6m  iiitenlimi 
except  wliL-re  the  ligatures  of  silk  prevented;  atiU  b<?fon!  llii-  sixtli  day  tbe  i^-mpKitrn 
ha<l  disappeared. 

In  iLii  iim|itilntion  at  mid-l<^g  for  a  cninhetd  foot,  throiigb  {Art«  not  entirvly  mund. 
fever  sbnwrcl  it>t«lf  the  same  evening,  nnd  continued  until  Che  beginning  of  tbe  atootA 
week. 

In  u  HiinilHr  oii8e,  in  which  the  operation,  tliroii-;!!  rL'liiclancL'  to  nubmtt  to  mutiliitioo. 
waa  delayed,  fever  rami'  im  within  h  tew  lionr;*;  by  the  end  of  the  week  it  ba<l  a.*>.sunicd 
D  Hepticivniic  elianicUT,  ami  bef(ji>;  ciir  end  of  the  iwcond  week  it  had  lerraiimti-'d  falaJlv, 
the  ti^mpiTHiitru  Imving  ri»t;Ei  to  ll}4'^-^  Fnbr..  ibe  bluod,  nflcr  deaili,  coaf^il&'in? 
imperfectly. 

This  cafte  attbrtls  an  example  of  au  tiiitavorable  termination  of  what  seenn'd 
to  be  at  iirrt  Kiruplc  trauuintie  or  inthiinimitory  fever,  and  it  itlustrateji  the 
mode  in  which  tniunintie  lover  ivachw  thii*  exeeiiti^nial  toruiinutioii.  •m< 
v\nnMrvfd  I'Uiiit'Hllv,  in  fainl  eaws,  namely,  by  merging  intii  iinother  tbmi  ol' 
rtuvgieal  fever  iittfiiilod  by  ^ii^att^r  ilanger  to  lite.  Thit*  ditterentv  in  the 
clianieter  of  the  uceonipanying  fever  marke  ali*o  the  distinction  whieh  is 
assumed  to  exist,  in  the  language  of  the  day,  betwi>en  a  hi-althy  i)r  construfr 
tive  inflanmuitory  prtK-est*  ami  im  unhealthy  or  "  infei-tivu"  inflainuiation. 

As  a  rule,  tniuiimtle  fever  is  inodenit*'  in  ehumeler, and  leriniiinlvs  wirly  and 
Bpoiitaneon^lv.  In  I'mnu'i-tioii  with  subcurnneuuH  wounds  iiml  injurit.'^,  km  in 
a  case  of  simple  fmeture,  it  is  either  entiivly  atisent  or  very  mild  and  tran- 
aienl',  and  the  wime  m  true,  for  the  most  part,  of  wounds  which  have  boiii 
thorongbly  protwted  by  antia'ptio  dretwingH,  luid  in  whieh  c:iigut  ligature* 
have  been  employed. 

The  aa|>eet  of  a  patient  on  the  invasion  of  tmuniatie  fever  l)eoomes  HlighllT 
altered;  hie  eoinitenanee  id  soniewlmt   piiu'hcMi  nnd  anxiont* ;  be  is  a  littlfl 
n-Htlesrf,  apt  to  resent  disturbance,  and  awakes  freipicntly  fnmi  his  sleep.    H* 
iti  coiistrious  of  feeling  tatigaed,hot,aud  thirsty,  and  luis  usnallv  adrj'TUOTtii. 
The  ttmgun  gradually  becomes  contctl,aud  (here  is  little  or  no  ^Iwire  forfiwl- 
The  urine  is  s«iritv  and  <lee|>er  in  color.     The  jailse  is  more  frequent  thmi  it 
should  Ix".  aud  the  theririonicter,  under  the.  tongue,  whows  a  dceuh'Hl  imTwi*- 
of  leiuiK*niliiiv.     Alt!ioiiL;h  the  piitii-nt  may  feel  slightly  chilly  on  esi»t>siin-. 
HinipU'  trauinatio  fever  is  not  uj^iudly  ushered  in  h}*  a  n^or,  and  the  teai(xr''- 
furu  rarely  exeeeils  102.5''Fahr.   Tlie  tever  reaches  iti*  climax  in  aljout  iltinv- 
Hix  hours:  it  may  continue,  with  ii  slight  remission  m  the  moniiiig aii-I  Ji 
eorresponding  ineivn-st-.  Inwards  evening,  lor  two,  thix-e,  or  four  d»y^    ^l>"'' 
this  time  the  fever  iK-^gint*  to  decline,  the  teniiHTature  diminishing,  awl  i}^' 
pulse  gmduallv  retunnug  to  the  uatuml  stamlai'd  ;  so  that,  at  the  eiitJ  "' * 
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wi-ck,  the  febrile  imivcmcnt  lias  eoawd.  Sot  iiirru|tieiitlv>  when  Hiqipiinition 
tuki'i!!'  |iUice  ill  u  wuiiiul  at  the  usiuil  jieriiMl,  r^y  t'niin  tlic  tliinl  to  the  titlh 
(lay,  (he  tmiiiuatK*  tt-ver  dLfliiieH  t.-oineiiloi)tly  witli  the  apiiearaiioe  of  piu 
uiul  ilk-  iliininiitioii  of  the  loml  flweltitiu;  aiid  tuimioii. 

Thirt  ii*  the*  typical  oounn-  of  ti-amiuiti*.-  or  iuthtuiiiiatory  fever.  If  U  doQt*  not 
dt^apiiear  iiroiii|itly  within  this  limil  of  time.  Ibuix'  is  iva-sou  Xv  !^ixA\nxt  deeptr 
rtiippumtiou,  or  sojue  otUi-r  eoiiiplifulitm  ol  the  luteal  iaihiiuiuutiuu,  to  aeeouiit 
fiir  the  eontiiiuiince  of  tlie  febrile  symptoin.s,  wliieL  iiui  no  loiip^r  Ih*  mjeriUt] 
to  (timple  trauniutic  fever,  but  tlireateii  to  n^iime  the  chamcter  of  He|)tica;inia, 
•>yieima,  or  hwtic.  These  phui'W  *)f  fehrilt'  lu'tioti  will  he  eorieiidered  bere- 
ah<*r ;  at  prcnent  we  rthall  (HMitine  our  reiiiarkri  l4)  the  Hiiiipter  afiectiou. 

The  i^emonal  fpiality  of  the  imticut  am  to  cuiwtitulicm,  conditiou  of  healtli, 
and  surnmndiujirrt,  IxMidea  the  extent  and  loaility  of  llio  injitry,  have  their 
itifliienee  in  producitig  the  variouH  tiljiuiw  of  trautnatie  fever  etu-onutered  by 
tlie  surgeon,  and  in  delerniiTiing  their  gravity;  but  thiri  iiiHuonce,  like  the 
cauM!  aitd  nature  of  tlie  fever  it»etf,  w  botli  complex  and  olwmre.  WH^kii  an 
inflammation  i;*  rapid  in  it*t  developineiit.  (rliaraeterizcd  by  rtrongly  markefl 
Mini'tomA,  and  attended  by  mucli  hK-al  exeitemeiit,  it  iri  wud  to  l>e  ((culf,iint\^ 
uikUt  thi.-»e  eiri.-um.stain'es,  tlie  Hvinptouw  of  the  aceoniiiuiying  traumatic 
iever  aw  well  itairked  anil  iiuhx-  inlentse.  The  term  .fthinic  is  urKil  1o  ikviy^nate 
fever  of  ihistyiK;;  its  oi*<'urreTnt*  i»  not  ineoiupatible  with  n  previous  high 
ffnftde  of  sound  health.  It*i  aemc  ot  ftistUjiuin  is  rapidly  attaiiiiHl,  and  \\a 
defcrve«imni(*  or  (»/.«/>  m  uKually  protnjit  and  eomplete.  On  the  (tthcr  haml, 
ill  an  organit*in  wbieh  barf  Ix-en  piwiouslv  the  neat  of  ehronie  disease,  a  new 
injury  ii^  not  likely  to  be  ret^-nted  by  a  high  grade  either  uf  iiillamuiatiuu  or 
iif  tmunmiie  fever. 

A  Imi}',  aged  17.  wa»  Btibjected,  at  tli«  New  York   Ilosplnd,  to  amputation  of  tlio 

thigh  al  il*  lower  third  Tor  "  chronic  »iyiioviti«"  of  the  knee-joint.     Tim  neit  »iay  his 

Imbilunl  Mpect  of  clepre«iion  luul  diatiDOLly  improved;   bis  U>ngue  vn\»  nuticvahl/  Ium 

ri'd  ;    lib  pulsu  was  kes  fr»]uent  than  the  thty  hufure   the  ufmnitidii ;  he  ha<l  Hh'jit   niitre 

continuously  during  the  night — apparenliy  in  coiweqtience  of  entire  relief  trom   ihe 

acUiti;;  joint  jiuiii.      In  this  ciiKe  iiu  febrile  moveuienl  tnxiirrud  until  die  evening  uf  the 

third  tluy,  when  there  wa:^  »1iglit  heat  Riid  tension  uK  the  iiltini|>  and  a  iniHlenite  rise  of 

t«mpeniturv.     ()d  the  next  day  diere  wad  a  flow  of  pus  alonj^  the  track  of  the  ligutureii, 

t.he  tenBiuii  oi  thr  Ktump  li;id  Kiilwided,  llie  f^enurul  tfui|K-n*ture  had  fallen,  iind  :dl  evi- 

«ience  of  tratiniatic  fever  bad  disappeared.     Suhjueipient  recovery  was  unusually  npid 

^uid  Cuniplete.      Except  where  the  pre:^ttee  of  the   lipttiirt-*  had  provoked  suppunition, 

clie   inflnmmatinn  Ibllowing  iju!   umputaliuu  was   limited   rnlirely   to    its   constructive 

Primary  amputation  of  the  thigh  renderL>d  iK*<v*tury  hy  injury  in  i*aivly 

.^Tollowod  by  a  rt'siilt  i*o  innocent,  iih  ix-gsinls  iidlainuiatoiy  or  Ibbrile  ruietion, 

ja  — '  in   tbici  anipdtutioii   fm*  diKt.'Hbe.     Kven   in   health,  the  Kuddeniie^  of  an 

i  K3U«rv  favors  siihst'^pient  febrile  R-wtion.     Within  rertain  limits,  previoua 

t  ^-awining  by  illness  and  |Miin  renders  the  ot^aniAm  more  tolenuil.    Tbesignili- 

I  C7^B.iifv  ot'  rfieiM?  fa<'ts  w  emlxKlied  in  the  surgical  doctrine  that  secondary  anijai- 

It-**. 'ions  for  disease  inv<)lve  less  djuiger  tluui  primary  amputations  for  itijury. 

't~iiey  are  introtiueed  hert^  as  illustnilive  of  traumatic  fever  from  a  clinic-al 

^,^<j>iiit  of  view,  uwiiiting  a  nolulionj  from  pbysiobigv,  of  the  ditHcult  problem 

c^*^  the  mil urc  and  iiumeiliute  cause  of  fever,  by  whieh  they  are  to  be  ulti- 

ncfcfitejy  uxplaitied. 

"\Nnai  actually  eoiLstitutes  the  condition  to  which  wc  give  the  lutiue  ot 
f^ver,  niay  l>e  stateil,  in  plain  terms,  without  speculation.  C'lini*^!  obser\a- 
n<>n.  iiideil  by  researeb  and  experiments  on  the  lower  animals,  has  led  to  eep- 
ttiin  eniK-hisitui;*  whieh  are  admitunl  by  idl.  Tlu-  (.'.■fscntial  feature  of  fever  is 
iu  the  temperature  of  the  blood;  and  tliis  increiise  may  reaoh.. 
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eight,  or  even,  in  oxtremo  oases,  ten  degroos  Knhpenheit.     With  the  certaiii 
kiiowleflgo  tliut  the  organism  pofwpsftot*  ft  «eli-ri'gul(itttig  [lOwer  as  reganifiits 
tt'iiiiH'nitiirx',  which,  uiulrr  all  the  varying  rircuinr*(aii(uw  olVIimat*,  ftrewrres 
the  bUKxl  «t  or  about  the  rfaiiit'  dciircc*  of  he»t — 1*1'-  fahr. ;  when.  :»litirtlT 
alter  ihu  intlktiou  upon  the  hoiIy  ot"  ii  jtliysiail  uijury,  thU  tciiii'C'i'adnvis 
(iljwfrvftl  to  rise,  an  imi'uMted  by  an  iuHlninient  of  preeision,  »  ttrtjiin  uuml»er 
of  degree,*,  and  to  retain  itft  abnonnal  elevation  lor  some  honrn,  Ilns  pheimni- 
enon,  alone,  jnntifiw  the  observer  in  the  eoticliwion  that  fever  it*  jH'ee<enl,  All 
tht'  otliiT  fi'uturiiH  of  t\w  rflalf  of  tcver  arrange  thenwelveH  aroumf  this  ctmtnd 
plienouienon,  wlik-h  is  pathognomonic.     The  injureil  penwn  may  not  be  tod- 
w,-ioti(*  of  thiH  inereatkj  of  ht-at.     lie  uiuy,  in  fart,  »iicl  generally  does,  ai  liM, 
feel  distiuetly  ehilly.     Wlmt  is  teehnieally  i-alleil  a  '7m"//,  or  rijor,  thai  w 
eomnionly  ocpiii-r  at  tbe  onset  of  fever,  coincidea  with  a  rise,  more  or  lew 
sudden  ami  mjiid,  in  the  temperatnre,  a«  indicated  hy  a  thennometer  placed 
l)en«ith  the  tongue  of  the  patient.     He  may  Iw  «liivering  witli  «.-oId,  and  yel 
the  thcrnionifter  uniy  iiidii-att  a  riw  of  three  or  four  degrees.     This  shnw* 
that  the  suhjeetivc  ^enwitioiw  of  the  patient  cannot  be  tnistctl.     His  tskin  iim 
1h'  hiting  hot  to  the  liaud  of  the  mirgeon,  and  yet  he  may  be  shivering.     At 
a  later  i<erit>(l  he  becomes  nnpkaimiitly  eonspions  of  tbe  inereatKnl  heat  of  ha 
body;  but  even  now  chilly  sensations  may  alternate  with  the  comKnouaneM 
of  intenwe  heat. 

Thesi-  ]»bL']n»]neiw  aecomjiaiiy  the  inmsion  of  most  of  the  j^raver  forms  of 
fturgical  feviT.  TiiiIwnI  theitj  is  a  eertain  signitit-nnce  of  gravity  always  ixiri- 
veyed  by  the  oirennx-nt'ii  of  a  t-liill  in  a  wurgii-id  case ;  and  the  intensity  ant 
duration  of  a  chill  is  pmprTly  re^aitlod  as  an  imlimtion  of  the  <legree  of  dan- 
ger present.  But,  as  a  rule,  in  the  milder  fornia  of  traumatic  fever  the  chill 
IS  slif^ht,  aud  often  entirely  abi*ent. 

Coiucidently  with  the  iiicrea^d  temperature  of  the  blood  in  fever,  there  uri' 
othur  evidciiees  of  dcninm-nu-ut  in  the  heat-proilueinu;  maeliinery  of  the  bml}'. 
besideB  the  somewhat  ilhmoiy  sen.-<ationrt  of  the  patient  htnis«lf.  There  art- 
evidences  that  tissueis  are  undergoing  pu-emature  dtstniotion  by  e()mbu:'tioei, 
which,  in  the  ordinary  balance  of  nutrition,  escaiM)  in  const-qiience  of  the  daily 
provision  of  an  adeq^uate  supply  of  material  for  keeping  up  neat,  by  food.  Iii 
fever,  appettto  is  wanting,  digestion  and  assimilation  are  reduecJ  to  a  miiil- 
muni,  and  yet  heat  produetion  is  kept  up  to  the  standard  of  health.  Ih-iKv 
the  excretion  of  ui'Cii  is  almost  if  not  quite  tripled,  as  a  result  of  the  combus- 
tion of  albuniliions  materials,)^. (/.,  blood  plasma, blood  eor|iuselcs.thcsArcous 
element  of  niuscular  tissue,  etc.  1  lence  the  increase  of  ]>ota^ium  salts  io  tht 
urine,  the  doubled  excretion  of  earboiiii.-  acid,  the  absorption  of  iidipoBC  tissue, 
and  tliu  ronseiiuent  eniaeiatiou  which  always  aewnipaiiies  fever.  In  the  d^igs, 
HO  earefuUy  watched  by  Weber  in  his  vahmble  ex|>eriments  midcrtakeu  Vi 
elucidate  the  nature  of  fever,  emaciation  took  jiUoe  more  rapidly  ui  dogs  with 
fever,  eating  as  much  as  they  could  be  made  to  eat,  tluin  in  dogs,  under  simi- 
lar cin.'umstances,  but  without  fever,  who  were  depri  veil  of  all  tood.  Inotk'r 
words,  emaciation  took  place  more  rapidly  from  fever,  than  ii-om  inanitiirti. 
Clinical  obscnation  afFonls  confirmation  of  this  statement. 

It  is  thus  evident  that  heat  pmduetion  in  the  human  body,  during  ferer. 
IB,  so  to  si>eak,  an  ex]>L*nsive  prot^ess.  Although  the  heat  in  fever  dow  iwt 
transcend  the  aggregate  of  health,  it  is  kept  up  by  the  foree*!  consumption '>f 
substances  in  thy  body  too  valuable  to  be  consumed  tor  tlic  purixwee  of  fiwi— 
the  supply  of  heat-pi-oducing  fottd  from  without,  thriMigli  the  onlinan'  chan- 
nels, being  cut  oft'.  AVc  arc  tbix'cd  to  eouclude,  theivfore,  that  tever,  like  ii> 
tlammutiou,  is  essential!}' a  disorder  of  mitrition.^    This  i>osition,  based  oatlw 

>  Ttic  Tollowing  quotuliuii  poiilfiiim  tbe  cionpliiHlnns  ns  to  tliR  usture  of  ferer  reaehnd  by  PK^ 
Wood  from  Uip  ri-i.-j;Ht  vxpiffinifiU&l  rttaeM-ohes.  wliicti  constituto  tin-  Ul«it  m  wwU  w  th«  b«t«rt^ 
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t  evidence  thus  far  attainted,  brings  iw  however  but  little  uearer  to  a  know- 
idffc  of  \tti  c^^^Mitial  nature  and  immediate  oau.ne. 

As  thniwinc  Ht^ht  upon  the  c-au-ses  of  surgical]  fever,  it  is  worthy  of  notice 
uit,  in  his  eIuV>rate  exj-*rin»outs,  Senator  resorted  to  a  subcutaneous  ii^jection 

treth  hewlthv  pun  for  the  [uirpose  of  juxxliu-ing  tht;  atute  of  fever  in  hia 
oga  artifit-inlly.  Holiiibitu!il]yeini)!oyfd  thin  inrogenic  devi<-e,and  it  always 
iccee<leil.  In  two  or  thi-ee  hours  after  the  iiijeotioii  of  tlie  pu«,  the  tempem- 
iro  of  tlio  blood  began  to  rise  until  it  reached  a  certain  fi^iro,  at  or  about 
hieh  it  remained  for  two  days  or  so,  and  then,  unlesH  the  injwtion  wa«  re- 
eatcd,  itwubtfided;  meanwliile  the  animal  niiinifej^teil  all  Ibe  symptouisof 
ver.  Thii*  uflbiils  a  denioast ration  of  wlmt  ]ias  Ikvu  rwog-iiizcd  us  the  fevur 
Hjdueintj,  or  "-irdeetive"  [xtwerof  tho  pividiicts  of  ordiimry  ititlammivtion. 
Ill  the  raisis  of  these  and  similar  experimentfi,  Dr.  Sanderson'  fnrmulatet*,  very 
ncisely,  the  concJusion  that  "fever  is  the  prodnctof  a  fever*producing  cause 
ntaine<]  in  the  blood  or  tisHue  juicea,  the  morbific  action  of  wliicb  on  the 
t^tdsm  is  ante«*e<lent  to  all  functional  disturbances  wliatever."  He  also 
uploys  the  term  "infective  agent''  an  Rynonymons  with  '*fever-prfHlucinit 
u»e  and  speaks  of  fovor  w*  "fn>m  first  to  la^t  a  disonlcr  of  protoplasm.^' 
tof.  Wood,  m  his  conclusions,  0K]jreeses  the  following  opinion  concerning 
le  causes  of  fever:  "In  most  cases  of  fever,  and  probably  in  all  cases  of  se- 
ims  fever,  there  is  a  detiiiito  poison  circulating  in  the  blood,  the  jjoison 
inietuues  having  been  formed  in  the  system,  sometimes  having  euteitxl  the 
'gtini!*m  frrun  without." 

This  may  l»e  regarded  ofi  a  fair  exposition  of  the  doctrine  of  tho  day  mt  re- 
gards tcver.    The  thoorj'  so  lono;  prevalent  that  fever  took  its  origin  in  dis- 
ierofthenen'ousc*ntres,}iasueen  given  wpby  recent  authorities  ui  surgical 
jtliology.     Billroth  ban  rejected  it;  so  also  have  the  French  encyclopedists. 
11  avow  a  belief  in  a  material  cause;  and  the  search  for  this  material  cause, 
hich  includes  alstitho  muse  of  inflammation,  is,  at  the  proaent  time  the  fore- 
XI  probluui  of  surgical  j^thology.     It  bat*  been  thought  to  exist  in  the 
infective  (luality  of  the  product,^  of  intlammation;"  in  putridity^as  in  the 
liable  **8epsin"  of  Bergman — the  analogue  of  serpent  venom;  and  finally,  in 

micn>oi:^nisius  which  have  been  proved  tooc  bo  intimately  associatetl 
ith  pntrefaction.     There  seems  to  be  no  ^-alid  reason  why  there  shonld  be  a 
ilitary  material,  pyrogeuic,  or  phlogogcnic  principle.     Tliere  may  be,  and 
iudt^iug  from  clinical  experience  there  are,  probably,  multiple  material  causes 
lb  of  surgical  fever  and  of  inflammation ;  and  some  of  them  are.  apparently, 
ing  identified. 

It  is  questionable  if  it  be  wise  lo  reject  the  tntlucnt'e  nf  the  ncr\'ouB  system 
cutirelv  in  the  search  for  these  material  «uii»cs  of  fever.    Tliat  its  intfuence 

been  lieretoforo  vaguely  cxiigge rated,  is  proven,  us  ouu  of  the  direct  results 
more  certain  and  aeenrato  knowleilge;  but,  as  in  all  fluctuations  in  human 
inions,  there  is  danger  that  the  opposite  views  niav  be  carrie<l  to  ultraism, 
d  that  l>elief  may  become  a  mutter  of  lashion.     Uhe  writings  of  the  great 

;iish  masters  of  Hurgenr*  in  the  early  part  of  this  century  oftcreil  little  that 

iaiad  could  grasp  in  explanation  of  tlie  nature  and  causes  of  inflammation 

oo  tliH  anbJAOt  ainc^)  Ui»>  Itvluron  on  cAloHHcaUon  <>f  CIiiiii1i<  BtTiinnl.  in  167$ :  "  7«vpr  !•  « 
UDtritivu  diHturlianv*>  in  wtijuli  Uivrti  is  au  vxcestiM'M  |>roiiuction  of  «ik-1i  ixtrtion  t>f  tliu 
'h««t  M  is  derivt4  from  phomicjil  movQincnu  in  the  acenmulatod  nmU'rfiil  of  the  organisir., 
jilos  twiog  fltiiiMftitutM  lU^Tt'  than  thw  1"sit  »t  hvnt  pniJuction  ri-vuUitig  from  abatinuuci*  frooi 
Til*  Afgrt^  ')f  Wlily  tifiuiieralnni  !n  ft!vnr  <li3|M>nds,  In  ;;icaU'r  or  !«sa  iiK'Hsurtt,  uixm  a  iIIb- 
rbaiMM  in  ttis  )tktar«l  ploy  K'twt.'va  Ihu  functioitB  of  luat  pru^luotion  and  beat  dlisipatioQ,  und 
.  Dut  an  kocurali!'  mvasun*  of  Hit*  inti'niihv  nf  tlie  InrreaiiiMl  ottt-nili^nl  mtwi^iinmU  of  Dil-  tixsniii*." 
»Tw:  A  Study  iu  Morl.id  and  Noniial  Plivsiology,  p.  240.  By  H.  C.  Wixxi.  A.H.,  M.D.  Palj- 
liad  hy  tho  Smithsotiiaii  InittttHUmi,  WAj>liin|i:<»n,  0.  C,  1880.) 
['  Bsport  oo  th«  CaoKvt  of  Infeolivr  DIsi-aava,  197I>. 
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and  fever.     Aborncthy,  tkioiter,  W'ilw^ti  [*liili[i,  Travere,  wLoho  doctruiis  and 
]>hni»cit  were  on  tlio  U[»*  of  all  t«iC!hcr8,aiHl  <loininant  in  the  schooli",  rtUTTol 
tlie  obscure  i)bei)omena  of  thcHO  couditioiw  to  si/mp<tfhi/,  and  con^itutionai  irn- 
ttttioiL — Mjiuewlmt  empty  phnu^ij ;  uiid  lluntur,  the  j^ivatuit  of  all,  eviUerith— 
1*1 118  of  tLiB  gt'iiemtion- — owes  bis  pre-eminence  toliis  close  and  able  olisf^nv 
tion  of  Natuixs  whom  he  qutifitionea  thr<3ugli  exix-rimente  ujfOu  auini;il.'«;  aid 
U>  his  fidelity  to  her  tejielungs.     Thiis  most  fertile  of  all  our  60Un*eA  of  i-xait 
knowleilgc,  that  i;*,  kncwleuj^c  which  has  pi-oved  reliable,  and  of  prortiral 
value  ill  phv^iolog^-  aud  pathology,  namely,  i'xperimcutj*  upon  auimubi,  wv 
uudervalucu  by  thejjo  contemporarie«  of  Brown  aud  Brousaau,  because  il  «» 
the  fiwhiou  to  believe  that  the  plicnoiiii'iui  awcribed  lo  the  itiilueuce  uf  tlw 
mind  and  nervouK  fiysteni,  c. y.,  "-synipathy,"  *'eonstitulionnl  diwtnrhttitce," 
and  "constitutional  irritation,'  i^nld  not  heiuleqnately  derclo|KtI  in  the  lower 
animatH,  and  that  the  knowltnl^o  Ihiitt  aeipiirtHl  cittihi  not  theivfon?  W  pn^fit 
abiy  applied  to  man.     In  fact  there  are  a  few  of  the  de<k.endantB  of  these  set 
tinicutal  i-ccusantii  utill  raiuiug  their  voicetj  In  op]x>Ki(iou  to  vivibvctiuu. 

If  we  omit  lluuler,  the  real  value  of  tlie  writingB  of  the  authoriliee  juct 
cited,  and  a  certain  cliarm  which  thcj'  undeniably  jiosfioss,  will  be  fouun  in 
their  great  ability  aa  clinical  obi»erver8  ami  vivitl  [Kirtniyen*  of  the  symptoms 
of  dii^eaae,  and  nut  in  tlie  inlerpretatit>u  of  the  pheiiomenu  tliey  witm*j^ 
Their  opinions  were  too  oilen  vvnr|K*d  by  tliecirie-s  prevalent  at  the  time,  whi^-li 
havesini-c  jMifwed  away.  Themutcrial  ref*ult«  of  the  more  pmctical  resoan*b*s 
of  the  pi-oHcnt  generation,  pmnuHC  to  form  [lermanent  adilitions  to  our  koow- 
ledgc ;  as,  for  example,  the  tmrt  ju«t  cited  from  Senator  that  the  ity«i^ion  of* 
little  fiVf  h  pus  will  invariably  produce  fever  in  dogs,  or  that  of  the  pntductiou 
of  more  intense  an<l  fatal  fever  by  injection  of  putrid  matter,  aw  jiroved  br 
Billroth  and  O.  \Vebcr.  But  it  is  still  regarded  aa  posiiible  tlmt  tubetancw 
may  be  elaborated  within  the  organism,  by  abnormal  chemico-vital  changw, 
under  the  intluenee  of  temporarily  [MTverteil  ner\'oufi  action,  which  may  give 
ri&e  to  fever,  or  to  inflaimnatton,  &a  <'ertainly  as  the  injection  of  frcfih  pUR  \»- 
neath  tlie  nkin,  or  of  putrid  matter  into  the  veins.  Tlie  clinical  tacts  are  undis- 
puted tliat  the  i^imple  passage  of  a  sound  through  the  urethra  may  cautfc  i 
chill  and  fever,  ntid  tliat  a  sudden  fright  may  i^t  aftect  the  quality  of  a  iiurfr 
ing  woman's  milk  aa  to  produce  a  j»ii«>nonM  ctfect  ujion  the  nnrHiing.  If  ao 
influenee  transmitted  through  nerves  is  competent  to  cause  a  change  in  a 
glandular  secretion,  bt^etting  a  poison,  wh^  may  not  the  blood  be  einiilarlj 
aflected  in  the  collapse  following  a  severe  nyun',  in  whicli  the  generation  of 
ucrvo  force  by  ner\'e  cells  is  temporarily  suspended':'  It  is  not  easy  to  submit 
such  a  question  to  the  test  of  experiment,  and  it  is  not  desindde  to  sj«^-ulute; 
but  it  is  certainly  wise  not  ti>  lose  sight  of  tljese,  aud  similar  phenouuita, « 
hearing  u|)Ou  the  causation  of  fever.' 

iir.  Savory  has  quite  recently  entered  a  plea  for  coDsideration  of  the  elainia 
of  the  ner\'oiU)  system  as  bearing  upon  '*  coustitutional  dtsturbunce/*  vhicb 
may  possibly  be  referre*!  to  with  profit  in  this  oonuectiou.  This  eminent 
surgeon  contends  that  fever  may  arise  from  ^'nervous"  as  well  as  fmni  *'in»- 
tcrial"  sources,  and  that  tlic  foniin  nf  lever  thus  produced  present  many  synii>- 
toms  in  common,  such  as  mulaisi'.  and  rise  in  teni]»eniture ;  but  that,  where 
there  is  actual  blood-poisoning,  chills  and  sweats,  with  great  and  sudden  na* 

>  luhb  "l.«^u«  inrlaCluilenr  Aniiual**'  (Parw,  l:$7tJ,  p.445),CUu(l«  Berturd  coududMilm 
ttn»T  Is  nothinj;  mom  tlt*n  au  (■xiigKi^'^^''>o  "'  ttic  pbTVluIogical  phriiumeiik  of  combutioiti  in 
oaiu«jaonc<p  of  inlcrfemnoe  wftli  th*  n«<rve«  vho««  offin*  it  is  to  control  «Dd  rvgulato  UiM*  pbcBO- 
BMna.  This  int<?rrun>iici<  m&.v  U>  rvllex — m»  tnm  k  wuand  or  injury  ;  or  direet— «s  ft«m  iMtko 
of  ltu<  fipin»l  cord.  On  thiti  point  Prof.  Wood  (id  tmpra'i  coodadct  Itutt  "  thf  mAlot«*iisiii:i'  rf  il" 
nonual  trmiM^ratur"  uDd  its  rhythm  isdi-pfiidont  upon  thn  n^nroos^stem  wUicli,  vitlttu  wittia 
liuiu,  noOtroU  both  th«  production  luid  dliuipAlton  of  aoinul  b»&L" 
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of  teiuftcmlure  arc  present,  ending  In  uougctitlua,  liittainmationf  and  Huppura- 

Aidf.l  by  clinicftl  evidence,  we  niay  eonclude,  concerning  the  duration  of 
onlinary  traumfltic  or  inflammatory  fever,  that  whether  it  arises  from  a  ner- 
r^ins,  or  a  maicriat  in/ectivv  cauf^c,  or  from  a  corabiiuition  of  both,  in  the  great 
majority  of  casen  it  tends  to  ^ct  well  epontaiu'ously,  in  a  few  diiyd;  the  vital 
pt'WurB  being  coni|>eterit  to  spt  to  rig;ht»i  the  mTWim  romitilitdonnl  (Hsturbfiiu'f\ 
or  to  resist  and  prevent  the  propagation,  within  the  organism,  of  any  niaterial 
or  infective  fever-prod uc-ing  agents.  This*  |>oiut,  that  i»,  the  ttaidem-y  of 
trauiimtic  fever  to  Hpontamfous  an<l  fipcKsdy  recovery,  should  be  cilcarly  <;on- 
ceivetl,  in  view  of  ita  beariujf  upon  the  question  of  treatment. 

In  at'cordance  wit}i  llie  doctrine  of  the  tUiy  already  reco^iiizt'd,  and  leaving 
nervous  influenL-e  out  of  the  question,  the  theory  whieii  best  tjxjjluins  the  oe- 
forrence  of  trunniatie  fever  is  tlie  abftorption  of  poirtonoiis  niatvriiil  fn>in  the 
wound  into  the  cirenlatiiig  current,  the  prewenL-e  of  which  poiAniintiH  material 
ill  the  blood  oaiiscA  its  rise  of  tomperature.  If  the  traumatie  frvpr  ixrrsittt 
beynud  the  five  or  «ix  dayn  aiwigned  a.s  iL-?  usual  duration,  or  if  it  retnirw  iti 
the  tbrm  of  **i>eeondary"'  fever,  the  most  probable  explanation  of  these  pheno- 
aieiu  will  be  found  iji  lack  of  |K)vver  iu  the  orgauibui  to  prevent  the  propa^ur 
Ihiun  witliin  it  of  the  infeetive  niatijrittl. 

■  Tlie  teniis  inthHlcr  and  lum-infective^  inti^dueed  by  Simon  and  Sanderwn, 
liuvv  Iretm  no  generally  adopted  in  treating  of  i^urgieal  inflammations  and 
fevon*  an  tx>  require  special  definition.  They  involve  a  belief  in  a  simple 
turm  of  inflammation  which  never  oeeure  witnout  a  cause,  and  winch  tends 
[o  ilLsapirtiar  spontaneously  ay  poon  as  its  caiiee  it*  withdrawn.  "An  inflani- 
iiiiition,'   tiavs  Sanderaon,'  •'  which  is  more  or  Ictw  exactly  limited  in  dunition 

^1)1  extent  "by  the  limits*  of  the  injury  whieh  Ims  euusea  it,  may,  with  scien- 
ce iirociHiou,  lie  designated  a  simple  or  normal  inflaniiuation,'  tlmt  is,  non- 
infectivc.  On  the  t^ntrary,  ''an  inflammation  whieh  sprcadsaud  endures  beyond 
t£e  direct  and  priumry  ojienitiun  of  its  cause,  whit-li  induces  similar  inflam- 
mationa  iu  other  parts,  and  disonlers  the  vital  functions  of  the  whole  Ijodv, 
had  in  it  aomcthnig  bevond  the  eJieelji  uf  the  injury,  and  may  Ik;  jiroperly 
termed  infcetivr."'  In  tlie  latest  Knglish  systeniatio  work  on  j[»athology*  this 
is  spoken  «f  as  "  one  of  the  most  importjuit  divisions  of  niflammation ;" 
and  it  \s  stated  that,  "in  all  infective  inflaminatioiiH  the  formation  of  the 
infective  subetauce  apjioars  to  l>e  due  to  the  pi-eseuce  of  minute  organisms, 
these  oi^ganisnw,  in  the  ordinary  non-spe'--itic  inflanmuitaons,  beinif  the  com- 
mon Beptic  ba4-teria."  It  cannot  be  said  to  iKMleniuustritted  that,  the  infective 
jiiiiiKTtiL-s  undoubtedly  posseSf**!  by  fresh  heiilthy  pus,  as  thi*  typical  product 
of  niflammation,  are  due  t<i  niiero-organisms.     If  wi,  the  vital  quality  whieh 

W  '  1°  libopettiuK  a<l)lre»s.  as  PreaUvDlof  the  SurKiotl  Seotion  of  ths  Britiah  Medical  Aiuwcifttion, 

in  Aiijin-il,  18S0,  Mr.  Mnvory  rxpn-.*«'ft  lihcirtolf  an  follows  :  "  For  mhziy  7«ani  the  belief  prernil>H] 

that  tlii>LiiTb«uce  of  i1l«  whole  bodj,  nr  the  illn««a  produced  bj  local  mlauldef,  wm  woke'L  throagb 

the  iiurvoos  syHU'in,  uul  buncv  the  phnuits  'sviuputlu'tk  iiiAtiiiiiiuttury  fever,'  uid  '  ooiiNtUti- 

Uuual  Irriutioii  ;'  and  thlB  irr^al  ()t)ctrin<>  naturally  ffrew-  in  htw  m  tltn  fniKittoRS  of  Ibe  nvrvomt 

n^tem  caini*  ta  hn  lieltftr  undorsUiod.     Thu  disoor«pjf  u(  n^Avx  fiiiitrtion  went  ver.v  far  to  rxplain 

Uie  tDode  of  action  of  tlip  in>rvfni«  «)rit»m  m  t'he  (fhanrml  of  ayni^iatlty  lM»tw«<'ri  llm  varioaA  strito- 

^■MB  and  organs  of  tht?  hody.     Hut  then  canii!  the  kaowlt<d(;e  of  what  In  now  kiiri<rii  m  *  blood- 

^^Hpiuf ;'  and  from  tlic  time,  not  far  dlatunt.  wbcn  this  first  d.iwiK-d  on  the  minds  vf  surgnoiu, 

VHIE  baMOtuv  so  rapidly  fl'vehiptHl  that  luiw  It  thrrat'.-ik;>  Ut,  iinj'  actually  dura,  (exclude  ilio  older 

»t*w  ;  »o  that  with  many,  at  th«  prmfni  time.  mnttUufhnai  (UttvrlKinct,  io  th.ia  rciUtlon,  muuis, 

klways,  tht>  pheotnneiia  of  blotxI-'puiKoninf;,  in  iu>me  on«  or  otlior  of  iti  varioos  formii."     Tit!  tbi-n 

j^rocMda  to  jthow  that  l>oih  thenw  formn  of  tionsMtutkiiial  di»turl>auoB  ikvut,  and  that  although 

(hoy  BJv  ofleii  oonfuHtid,  it  is  of  thu  highest  lm|iurtannr'  io  dimininil^h  tiach  of  thviii. 

■  •  Rcpfrft  of  an  Exp<Tim*.-ntal  Rtiidv  of  Infcctirc  luflaminatitni.  1S72   p,  48. 

■  ■  lbi.l.  p.  4». 

■  «  An  IniniducUon  to  PalboloK/ uid  Morbid  Autttomy,  p.  216.    By  T.  Henry OroBn,Mtc.    London. 
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enuliles  ii  Iioiiltliy  orcauimn  to  resist  iUkoosb  is  roniiiotont  to  prevent  tlieir 
muUiplicatinn  ;  for  tne  infective  quality,  as  in  Senator  s  dogH,  is  not  oIwuts 
penti^tent^  But  this  reaBoning  would  not  apply  to  the  inoculations  of  mire 
by  thu  septiapmic  bacilliu*,  aa  recently  dwcritiwl  by  Koch.  Thus  the  erisl- 
ciicc  of  an  iiidufiuity  nuiulier  and  variety  of  infective  ogenttn  i»  again  suggested 
as  probable. 

The  prwoding  rcniurkw  include  all  that  can  l»e  imn>erlr  said  here  coo- 
ceniing  the  niwe  serioux  forms  of  surgical  fever.  WTien  tne  ortUnani-  treo- 
matic  or  inflammatory  febrile  movement  beginn  to  a«»ume  more  grave  flyinp- 
tomi*,  and  pentiRtH,  taking  on  the  aspect  of  what  the  older  anrgeonft,  after 
Abenicthy,  calletl  "  irritative  fever,"  with  a  dry  tongue,  more  rapid  pube, 
more  altered  aspect,  and  more  positive  emaciation,  and  poiwibly  dtamia, 
with  or  witliout  a  tvincident  unhealthy  condition  of  the  wound,  and 
with  efficient  provision  for  draijiace  of  the  wound — for  this  categorv  of 
symptoms  we  have  no  more  probable  explanation  to  otter  tlian  rioorf- 
pinioning.  AVhen  putrescent  znaterial  luw  been  abs<>rl)e<l  hito  the  blow), 
m  largci*  quantity  tlrnn  tlie  orgiutisin  can  resist  or  throw  off,  as  irom  n  con- 
tused or  nnhcaltby  wound  from  which  tlieiv  has  been  no  ready  avetiue  of 
eacftpe  by  dntinugc,  llic  sy^'ptoms  which  have  Ijeen  ai^crilied  to  traumatic 
fever  biTome  iiitcuj^itied  in  the  inanncr  jnst  described  ;  then  septic  poi^onin^ 
has  almost  certainly  taken  place,  and  the  condition  of  the  patient  comes  within 
the  detinitiou  of  ncpticannia.  Or,  after  an  interval  duruig  which  the  trail' 
matiu  fever  may  liave  almost  or  entirely  ceaaed,  duriJig  the  second  week  at^er 
the  injury,  or  later — even  an  late  as  the  second  montb^ — the  wound,  menii- 
while,  showing,  perlmm,  no  wrioiis  change  from  a  healthy  aspeet^ — a  chill 
may  suddenly  occur,  followed  by  profuse  sweating  and  the^-haractenatic  chill* 
recurrence  of  inftmua. 

Under  the  titles  of  septicn^nim  and  ^yanuia,  these  pbasev  of  surgical  fe\'«r 
will  tbrm  the  subject  of  a  eeparate  article. 


[nhmmmatorv  BxurATioNS. 

Clinically,  there  are  conditions  and  njtpearancefi of  snrgioal  dincaac  reenlting 
more  or  less  dii-ectly  from  the  presence  of  inflammation,  and  belonging  to  the 
oattTgory  of  its  symptoms,  winch  arc  caused  by  transudation  or  exudation  of 
materifds  tlirougb  the  oaiiiIlar>-  vessels.     Kxudation  has  been  aptly  deecnbcd 
us  the  connecting  link  between  the  intra-vasc\ilar  and  extra-vas*;ular  manife^ 
tationa  of  inflainiiiation;  and  it  has  also  Ijcen  spoken  of  as  the  material  liniit 
by  which  liyju-nemia  is  dirttingnishod  fi-om  true  iiitlunmiation.     Tlic  mate- 
rials  which  exude  thiviugh  the  wullw  of  the  rajiillHr}'  veissels,  vary  much  in 
character.     They  aj>pear  on  the  surface  of  membmnes,  as  in  diphtheria ;  in 
the  interior  of  the  body,  as  in  local  crdema,  or  in  hydrocele ;  or  on  the  surfiue 
of  recent  wounds,  as  iu  the  form  of  plastic  lymph,  whore  the  exudation  teodt 
distinctly  to  the  formation  of  new  tissue.     Pathology  does  not  explain  the 
diticrcncc   l>ctwecn   transudation  and   exucbvtiou  with  sufficient  accuracy  to 
justify  any  clear  or  positive  distinction  between  the  tenos.     As  a  rule.  tli« 
tiioi-e  ftnid  irrni^mlatioDx  consist  of  a  phospbatio,  saline  liquid,  containing 
albumen  in  variable  proportion,  to^etlier  with  some  few  leucocytes  and  itu 
blood-corpiwcles,  and  they  are  ascnhed  to  mechauical  byjpcnemia,  or  to  in- 
flammation of  a  low  grade ;  whilst  the  extufaiiotisiy  containing  solid  eleronits, 
,.  y.,  white  blood-curpusdcs  iu  any  (juimtity,  and  fibrin^ — or  the  materiib 
aipablf  of  jesiilily  fonniut;  it^ — and,  [Missibly,  other  or^nie  products,  aredea^ 
liHtcfl  aa'*  inJlaumiatory,  and  ascribed  to  a  more  [xjaitive  condition  of  indtfi* 
matioii. 


INFLAMMATORY    KXPtTATIONS. 


1  all  i-uHCs  thesL-  exii(lutiuit»  are  derived  from  the  blood.    An  uppart*nt 
ioii  is  the  oell  jjennination  that  taketi  place  so  actively  outeule  of  the 
,  either  of  wanderhig  oellx  or  tiiwiie  cell**,  whon  (ftiirmlated  by  the  direct 
hfact  of  the  caiiillurj'  exudation.     As  u  general  nile,  afHiix  of  bbtoil  rnufles 

Killury  distt'Hwion,  and,  n?*  ft  result,  exutuition  tlirougli  the  capillary  walla 
ww*» — a  sweating — m*  the  tvrni  liuuUeH;  or,  capillary  distension  from  lue- 
lanical  obotructioii,  m  from  a  tight  wuidagc,  niav  be  followed  by  a  Hiiuilur 
suit.  A  eolleotion  of  fluid  in  the  ineshtw  of  the  BubMitaneouft  connective 
sue  eoDcititut«ft  ttd^na;  and  thiH  finid  may  be  thin  and  watery,  or  rich  in 
>nnien. 

Passive-  criuIaHon  through  tlit*  walls  of  eapillaries  alteriKl  by  malnutrition, 

in  convaleecenw  from  at-utc  (Usoaw,  will  no  reithsorbt-d  by  the  tyujphatiua 

the  quality  and  tone  of  the  vanpular  walls  is  rt.^tore<l ;  but  the  more  M'tive 

^dtttion  throuffli  over-distendoil  eapillarioK  whose  wiilU  are  alt^'red  by  aent« 

^^|nBiAt«nt  inflammatinn,  will  be  more  likely  to  go  on  to  tissue  formation, 

ttifl  failing,  to  sniipuration.     Orgajiic  chemistry  ha*  not  a»  yet  timght  ua 

tough  et)uoernirig  llie  organic  oonntituenta  of  Thene  Bo-mllinl  intlaminatory 

wdafions  to  aid  us  in  clji**ifyiug  tliem.     The  nutTos<.'<.>pu  has  done  some- 

iilg  inoi-e;  but  our  kiiowU-dgt-  of  thu  Hubject,  for  praeti<ad  purpcwew,  in  far 

m  (Hjmplete.     Clinical   illiiKtnitions  of  thciT  rliflVTi'ut  fnrnjs  may  serve  to 

ijain  certain  s^Tiiptonw  and  phascH  of  the  inflammatory  condition. 

The  canihial  rtvmptom  of  swelling  is  for  the  moHt  part  due  to  exudation. 

nder  some  circumstances,  as,  for  exiiinple,  after  cerUiin  poisonetl  wounds,  it 

90  rapid  ami  i-xtonsivc  ws  to  suggest  that,  if  not  ptir^'ly  sewus,  the  jx'isou 

Ui*t  liavi-  siiildcidy  alti-red  thu  walls  of  the  cupilhiry  bloodvcs-iclM  as  well  at4 

cir  ('Ont4'nts.     And  yet  tlu;  snddc-n  and  moid  swelling  tliat  stMoctini^s  fol- 

«  the  riting  of  a  wasp,  or  the  bite  of  a  rattlesnake,  may  subside  in  a  limited 

[ne  and  leave  scarcely  a  ti-ace.     The  swelling  of  the  leg  that  takes  jilace 

ring  the  growth  of  a  |X)plitea]  aueurit^m,  is  at  Jirst,  upjiareiitly,  simple 

emn;  bat  the  leg  eulwefiuently  becomes  wamicr  than  natural,  aud  brawny 

the  feel,  as  though  thu  exudation  were  boL^wuing  tirgainzcd  ;  and,  in  view 

the  slow  recovery  fi'om  this  t-ondition  aft<!r  the  aneurism  hjis  been  i-ured, 

though  by  atropLy  of  the  new  tissue,  it  would  setm  that  this  appart^ntly 

Baminator}*  condition  has  it-ally  been  caused  by  the  blood-stagnation.     A 

Hilar  brawny  thickening  of  the  legs  occasionally  follows  the  cedenui  due  to 

pntic  disease,  to  obctjity,  to  failure  of  the  In-art's  action  from  age;  and  it 

letimet*  aL-comjiaides  variwisn   uhvrs.      Altlntugli   malidy  the  n^sull    ot 

echanical  hypenemia,  the  swelling  is  ot^en  attt»ndird  by  incruise  of  himt. 

'nder  the  name  of  «/•*//*•  adt-nui,  Sir  ]J.  C  Brodie  descrilxKl  a  rapid  swell- 

of  the  ftci'otuiu  by  infiltration  of  it.s  lax  subcutancoUA  connoftivu  tissue, 

wing  gangn'ne  of  the  integument,  appai*cntly  by  cutting  off  ita  blood- 

)ply  tlirough  over-stretching  of  its  nutritive  vewsels.     Tlnw  wim  probably 

acute  necrosis  of  the  tronneotive  eubstance,  (iueh  ae  occui-s  in  phlegmonona 

rsipela^.     The  fluid  of  an  oivliimry  hydrocele  is  slightly  viscid  and  stii-ky, 

a  light  amber  color,  with  an  alkaline  reaction.     It  is  so  rich  in  albumen 

,t  the  addition  of  nitric  acitl  will  ofttii  convert  the  fluid  into  a  »olid  maas, 

ucutmlizuig  tlie  soda  which  lceej.w  tlif  albumen  in  a  fluid  state. 

Serous  exudation  occum  more  readily  in  hxTiUties  where  the  bloodveeaela 

surrounded  by  Uix  connective  tissue.     Hwnce  the  danger  of  iiiilltration  of 

thyr(>-arytenoid  folds,  and  conse<iuently  of  obstruction  of  the  glottis — aft 

\va\Afi  of  tlic  (edema  always  jiresent  iti  a  greater  or  less  degree  in  the  mcshea 

ihfl  connective  tissue  of  the  outlying  area  surrounding  a  fbeus  of  inflam- 

itioD.     WTicH  contiucd  to  a  limittnl  surface,  this  form  of  exudation  consti- 

CH  a  valuablo  indication  of  the  presence  of  uu  abscess  beneath.   Tt  has  Iwen 
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<-alle(l  collaiernl  (tdfma,  aitd  ita  daid  contains  white  oellH  and  librogeuoos 
luati-Tial. 

Of  the»*e  ^o-calIe<l  eeronH  cxuiliUiond,  it  in  Hiatod  by  a  rtwint  authontj'  that 
tlio  assertion  that  thev  contain  only  dii^-solved  atbiiini-n  **  has  been  aasuuH^l, 
rather  than   chonrnially   dcmonstrntcxl.      In   reality,  lliew?   flnidfl,"  vxmM 
mojjtly  under  the  influencte  of  oiwtnictive  hyppi-flpmia,  or  a  low  gn 
iuflaiomation,  "ahuont  always   contain  variable  qnantitiei*   of  filntu      > 
mutter,  of  fibrin,  or  of  nmoiid,  aocoixliuj?  tt>  the  part  atiectod."     In  tins  way 
wo  explain  tlio  occaisional  coa^lation  of  tlie  exudation  followiu^  a  blistiT.  aivi 
tbo  iviioratiiin  Honiotiinw  c»UAcd  by  the  prosence  of  red  twrpuscles  or  of  their 
polorinc  matter  in  a  state  of  ttolution.     The  free  wntnry  rhHcharge  frciui  ibe 
nose  aner  '*  taking  cold,"  by  winch  the  t?oneeate<I  Sdincidonan  mMnbra« 
relifves  itself,  ofttn  Iwives  the  handkerchief  i-titf  s^s  if  it  hail  be<>n  «ran-boii 

The  distendod  bloodvessels  in  inlkuiuiatiou  not  unfreiiuently  relieve  thont- 
selves  entirely  and  finally  by  exudation,  thus  bringing  the  crisis  to  a  cliMe. 

In  a  case  of  abilominal  dropsy,  which  followed  perilooitis  atier  a  miscarriog?, ibf 
piLticiit  ux]H>ritinced  n  complete  cjre  by  lapping.  She  returned  some  niontba  laler  wiUi 
nu  fluid  whatever  in  the  pcriui^neal  ca%'ity  ;  but  there  was  a  liemial  prutnision  st  tsdi 
femoral  opening,  and  a  thin)  at  (fie  umbiJIcufl. 

Tn  thi«  case  tJie  peritonitis  had  evidently  relieved  itself — had  "terminated," 
teflini4:allv — by  free  syrou:^  exudation.  In  an  ordinary  jrum-boil,  the  intoK 
pain  usuiiTlly  t-eases  as  sixm  ha  the  external  swellinir  l>ej;in». 

The  quantity  of  the  apitarently  walei-y  exudation  which  ciK'flpcs  from  the 
cut  finrtaees  atU-T  an  uinpntiition,  pubfit'([uent  tn  the.  arrest  of  hemorrhage,  is 
very  considorablc;  after  an  amputation  at  the  hlivjoint,  it  has  iKxiU  iftimawl 
at  from  a  pint  to  twenty  ounces.  It  is  jfenep.illy  tinged  by  dissolved  blood- 
clot,  and  often  stains  and  saturateti  the  di-et*inp»  <jo  as  to  enj^est  the  idea  <<f 
heninrTbai^e.  It  is  not  for  us  to  determine  the  soui-ce  of  uie  fibrin  whifh 
eCHistitutes  so  large  a  propoi-tinn  of  the  eoagiilum  deiXMiitcd  by  tliis  exudation. 
Onfanie  ehomiRtry  has  left  this  question  still  in  the  region  of  theon*.  It 
evidently  approaebes  in  its  nature,  or  is  identical  with,  what  is  styled  by  a 
recent  authority''  "the  well-knowu  inflammatory  effusion,"  and  i«  ileriii*ifd 
directly  fi*oni  the  lienor  sanyuiniit,  to  which  it  approaches  iu  nuality.  This 
exudation,  aceordinji;  to  the  same  authority,  eontanis  "  more  ulbnuicn,  plio*- 
fdiute,s,  and  carbonates"  than  serous  exudations,  and  *'  has  a  much  grester 
lendeney  to  coagulate,  due  to  the  white  corpuscles  it  contains ;"  forming  thus 
a  hot-bed  or  compost  admirably  i*uit-ed  for  promoting  cell  gemunation,  and 
for  furnii-hiiig  nutritive  materials  for  youiifj  cells.  The  white  corpuscle:*  aw 
repirdcd  jis  cmiirrants  or  wandering  cells  which  have  escaped  thnniffh  tlw 
capillary  walle.  It  has  been  observed  that  the  cxutbition  in  in&uiuustion 
which  oecuj'a  early  is  uUvayis  more  fluid ;  at  a  later  period  it  contains  more 
cellB. 

The  exudation  in  healthy  or  constructive  inflammation,  generally  calld 
plastic  or  coaguhiU/:  It/mph,  which  makes  its  ap[(earau<'e  on  the  surface  ofi 
recent  wound,  or  in  the  form  of  swelliii>r  aixiund  an  inflammatory  ft»euR,  is, 
as  has  just  been  stated,  a  bland  and  uiiirritating  jiroduct  of  the  nntritiw 
machiiiieiy ;  its  obvious  use  in  to  aid  in  fonning  a  growth  of  new  tipsae  Ibr  a 
reparative  purpose.  This  puri»ose  may  find  its  result  iu  the  organization  of 
cicatricial  tissue,  whereby  a  breacli  of  continuity  is  liealed ;  or  in  forming  • 
limiting  barrier  to  suppuration,  which  is  always,  in  wme  degree,  dcstrucUTe; 


I  Cornil  and  Banviw,  MwiumI  of  P«UiolOKic&]  Uiktotogy. 
'  Green,  at  saprm. 
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iWns;  the  9ep:iration  of  \tartt\  wliich  Iiave  lost  their  vitality.  In  tho 
attainment  of  tliw^o  objoets,  tho  nrgfliiizjitinn  of  a  new  CTOWth  of  tifwue  ia 
indispensable.  When  this  tentienc}'  to  organ izatiou  w  opijosetl  by  any 
obstacle,  as  where  the  eioatrizatiim  of  a  wound  is  jjreveated  by  the  preseneo, 
for  example,  of  a  sequestrum  of  bone  not  yet  (*eparated,  then  the  now  ^mwth 
renuiins  in<U'finitely,  or  until  (he  oWtacle  is  removed,  in  the  inchoate  stngc 
of  iri<iijf'era<t  or  arnitudtlkni  /*«.•?(«,  and  the  redundant  supply  of  exuilativc 
material  is  wiuiletl  in  the  fonu  of  pus. 

There  ore  varieties  of  inflammatory  exudation  closely  allied  to  plastic  or 
cot^ulable  Ivmph,  if  not  identical  with  it,  and  equally  remarkable  fur  their 
I»rompt  tendency  to  urgiinizution,  which  are  encountered  especially  in  wounds 
ai)d  inflammations  of  serous  membranes*.  The  apposition  of  serous  surfaces 
after  iiyurv  is  inuQuiliutely  iViUuwcil,  under  fuvomble  eii-enms lances,  by 
adh^^iv  iu^mnmaiion  ;  and  thip  moans  the  organization,  in  plastic  Ij-nipli,  of 
a  new  gn>wtli  of  tissue  which  forms  a  bond  of  union  l>etween  them.  The 
**  fiilee  membranes,"  eo  often  found  in  the  shape  of  abtiornml  bands  of  tissue 
binding  together  free  surfaces  of  the  jileura  or  of  the  ueril<mcuni,  have  the 
Bame  oripu.  They  are  the  result  of  constructive  inflammation  followhig 
Home  injury,  which,  but  for  the  bindint^  ami  restrainin)^  intlueace  of  the  new 
fonnation,  would  have  gone  on  to  the  destructive  phase,  that  is.  to  pus  forma- 
tion. In  still  more  purely  fibrinous  exudations,  their  coagnlafion  is  said  to 
take  place  suddcidy  an4l  in  successive  layers.'  The  <leiisc,  bulky,  wunetinics 
8tratitie<l  layers  of  fibnwis  tissue  in  which  the  testis  is  found  enveloped  after 
an  old  injury,  are  sometimes  organized  blood-clots  within  the  cavity  of  the 
tunica  vagiualu*.  and  sometiuK-s  tu^nizixl  exudation  from  the  surface  of  tliia 
membrane,  by  which  it  hu-s  liecromi?  enoiinonsly  thickened. 

lu  a  nuiii  of  35.  wliiMe  testicle  hHtl  been  susjiecte^l  to  be  llie  Kent  of  inalignuiit  (liHt-iiHC, 
bat  who  liail  a  pre\'iflnH  liiBlory  uf  iMinlu-'^ioii  and  conserjueni  )jieinntocelc,  a  ticultliy 
i«8t)cle  wod  fauad  in  a  cavity  lined  hy  what  siiemud  to  be  tunica  vaginalis,  also  appii- 
rcnlly  hifsUliv,  and  coiiUtiiiiii;;  no  appreciublu  fluid,  tbi-  walls  (if  wliich  were  an  invli  -n 
tbickne«^  rliroughoni  its  whole  extent,  uail  resembled  cicatricial  tissue. 

A  similar  niecbanihui  has  l>een  assigned^ as  an  explanation  for  the  uppear- 

HieeH  oJTieii  presented  in  the  interior  of  the  aac  of  a  cured  aneurism.     Tbcy 

^re  described  by  Kobin*  a«  "ni/^/.'*  az-tif:*  Hfirht^itx^"  in  contradistinction  to 

the  »oft  siKingj'  coagula  w  hick  are  liable  to  foiiu  in  Hueurisnis,  and  which 

pOAWHW  no  curative  value. 

Intiamiuatory  t^-xudatious  from  the  free  surfaeet*  of  mneoua  membranes  are 
Baid  by  C-oniil  and  Riuivier*  to  contain  mucus,  and  u  substance  called  mucin 
wbicli  apj.H.'ura  iu  the  form  of  filaments,  insolubly  in  acetic  acid,  and  \vhich 
**uwy  form  tliiek  layers  upon  the  surtiicc  of  articular  mrlilagcs,  notably  in 
the  (■axe  of  white  swellings." 

What  is  called  a-oujimts  exudation^  as  met  with  on  tho  aurfacfi  of  mucous 
membranes  in  the  air  jMissages,  iu  the  bhidder,  and,  somewhat  rarely,  in  the 
iutei>tines,  is  said  to  consist  of  fdameiits  of  libriii,  and  souietimes  of  mucin, 
felted  together  with  pus  ciH'pusclcs  and  epithelial  cells — uccor«ling  to  the  re- 
gion— in  their  inteivtices.  The  false  memliranes  of  time  croup,  iicconUng  to 
tbe  Ik*iI  authority,*  ntv  not  composed  of  true  flbrin,  but  of  altered  and  ovcr- 
gmwii  epithelial  ch-'IIs.  Fibrin  is  present  in  tho  exudation  I'nim  an  inrtamc<l 
^ui-ous  nii'inbraue  only  when  its  epithelium  has  Ik-cii  partially  or  I'ompletely 
troyed.' 

'   Coriiil  ami  IUnvi«<r.  itp.  fit.,  !■.  64.     PUllAdolpIila,  1890. 

'  Le<;<ntim  nur  Ive.  tiuiui-iirs.  '  ITl  mijira. 

•  B.  Wftgn*r,  M»iinnl  of  li-ner*!  Pnihology.     Ntw  York,  197(t. 

*  Weigvrl,  Artivlv  vii  ludatuuintiuu.     Rcal-vuvyclopwdli;  dvr  ^[usAiamtmi  Hi'ilkiinde,  Basd  i. 
6*2. 
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Plastic  or  Coaoulablb  Ltxfb. 

To  rettim  to  the  well-known  infliiniiimtory  ofl'ui^ion  which  exudes  from 
recently  dividwl  living  suifaces,  and  (Ifposits  \iy><m  theui  ihtf  p!u«ti<' orootg*. 
labk  lymph  by  tlio  orpinization  of  whicli  thctr  nnion  in  encotfd,  thin  fnnn 
of  exudation,  and  the  stejw  by  which  it  undcrgi>e8  the  organizing  jinictt**,  wv 
worthy  of  careful  study.  It  h  the  clmraetenstic  protiuct  of  the  "  atlhwivp" 
inflflmmation  of  Hunt^^r,  the  normal  typo  of  the  trni?,  hittlttiy,  constrni-tivc 

f>mce88.  Hunter  clescrifjea  the  aajwct  presented  by  the  jialc  jelly-like  w-ago- 
able  lyniph  as  it  appeared  to  his  unaided  eye  ujKjn  an  exjKJwed  isur&wof 
bone ;  he  could  easily  iiave  wiped  it  awuy,  but  did  not ;  the  next  day,  to  lib 
surprise,  it  liad  become  piiikinn  in  color,  and  bled  when  touched  by  the  proln 
It  had  become  organized.  Tlie  mechanism  of  this  curious  chanire^one  of 
the  change**  which  constitute  the  condition  of  inflaniniation:  that  is,  the 
organization  of  pla«tic  Ijinnh,  which  histologj-  and  embryology  have  mot 
rendered  p.lain  to  ua — it  m  the  Mnrgeonw  duty  to  HuiK.'r\'iBe;  and  to  do  thii 
intelligently  be  inust  be  faniUiur  with  it.  ITtiuter  witiely  witliheld  tiiti  haod 
and  watched  the  process  with  the  eye  of  genius.  At  the  end  (tf  anotW 
ceiitnrj*,  witli  the  mlvuntage  of  tJio  microscope,  we  enjoy  the  privilt^-  of 
seeing  more  ckarlv  the  minute  appearances  which  atteml  the  organization  of 
plastic  lymph,  and  can  recognize  with  <*rtainty  what  Hunter  oidy  aiwunwd. 
The  substance  of  coagulable  or  plastic  lymun  atibivis  I,»y  its  cheniico-vital 
conutitueuts  the  best  ]H)iNjible  pabulum  for  cell  gex'uituatiou  and  susteaaooe, 
and  the  leucoc-ytes  or  white  corpuscles  alivwly  prenent  in  it  Wgin,  al  onw;,  to 
germinate.  Iti  a  few  hours  after  the  ret;eipt  of  a  wound,  the  procet«  of  cell 
g;enniiiation  has  convertetl  the  jelly-like  material  defKwited  upon  it*  surfiicB 
into  a  mass  of  granular  cells,  all  of  the  same  size,  and  so  numerous  as  to  toncfa 
each  other  on  all  sides,  leaving  only  imnute  angular  intersimces  tilled  wiih 
intercellular  substance.  These  granular  cells  arc  minute  spherical  masamiof 
protopUisin,  cjilletl  by  Huxley  "embiymiic"  ivIIk  He  giv4-n  them  this  naiae 
necftuse  they  are  the  tiivt  formed  and  most  constant  featni'es  tliat  iiiuke  ibeir 
appearance  in  the  jelly-like  nuhstaiice^plastic  lymph,  it  might  Iw  lalled— 
that  constitutes  the  huinim  embryo  when  it  first  btH-omes  manifetst  nnder  ft 
iimgnifying  power.  They  are  almost  if  not  quite  identicjd  with  white  Mood 
eurpuscles,  with  lymph  corpuscles,  with  youuu:  pus  cells,  with  young  epilbe- 
liuiii,  with  HoculkHl  gnnmlulinii  ccIIk,  iiml  witli  young  connective  tissue  cor- 
pusrtes ;  and  to  all  tho^-^e  celts,  undistingiiinhahle  from  each  other  in  tlieir 
earlier  stagi-s  by  any  means  at  present  under  our  command,  the  c<ommon  ai*- 
j)ellation  of  /r^ucocf/tes  or  iiutiffiTad  irlls  is  applicil  bv  histologists. 

v\nd  now,  as  soon  as  the  plastic  lymph  hiis  been  tlius  converted  by  the  jjer- 
minid  power  into  a  nuuss  uf  living  cells,  unotlier  strange  phenomenon  laiw 
phuro:  a  Tiiinuto  stRii-m  of  celln,  diHenng  in  ap|K'arance  fitun  those  just  dt^ 
Bcribcd,may  bo  seen  (•nui'sing  its  way  through  the  crowd  of  U'ueoe\*tets  whirh 
eeein  to  flatten  out  and  make  walls,  appaivntly  to  keep  the  sleuiler  current 
within  bounds;  and  this  tiny  sti"eam  of  iiinkish  j'ellow  celltt, eun'iiig  u|itiii 
itself,  assumes,  forthwith,  the  eutline  of  a  loop.     It  is,  in  th*.-t,a  newly  fennol 
capillary,  containing  i-etl  blood-<'orpuscles,  which  ai'e  readily  disliuguiftlwlilc 
as  such  by  their  fuint  color,  and  their  ebaractoristic  sliaiK*— that  of  Ilalteawi 
hi-concAvo  disks.     The  new  capillan*  loops  shoot  into  the  ccrll  mass  fmm  rW 
surtiaceft  of  the  rei'ently  dividf^d  tissue,  projected,  as  it  were,  fn»D»  its  over- 
distended  cApillanes  by  a  process  of  budding  and  growth  of  now  veseebtOr 
b^  simple  rupture  anil  "  channelling."     However  fonued,  they  shortly  cwn- 
stitutc  myriads  of  delicate  comiecting   tlirciuls   nnminu;  into  the  mass  iif 
recently  germiimted  cells  which,  thus  funiished  with  a  oIihhI  supply,  bt-gi^t 
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to  mulc-r^  another  clmngc.  ITic  i-ells,  hereUilbre  '-indlflepeiit"  wubryonio 
<*oniU!tt-lert,  begin  to  altor  tbeir  aj^puct,  mid  to  ilcvt'lop  into  noiirioctivf-tiswue 
cells ;  the  iiit4yi_-enular  feuhstaiRe  undergoes  the  prooees  coIUkI  fibrillation ;  and 
TluiF  tho  cinbrvonir  Hubstaiu'e  becomes  converted  into  ffoung  connerfive  tisaiue. 

The  office  ot"  the  newlv-fonned  tii!«uc  now  beconieH  apparent:  it  in  truly 
connective,  for,  having  hlkxl  the  breach,  it  straiglitway  draws  and  biiulu  to- 
gether the  opposite  nidea  of  the  wound,  and  thenceforward  takes  the  jmine  of 
ciratriciof  tissue.  Tliui*,  the  adhc«ive,  cement-like  material  furuie.Iied  by  tlie 
inflammatory  exudation  beoomeH  organixod  into  newtisaiie  that  forma  a  bond 
of  union  by  which  a  bi*each  of  contiuuitj-  is  healed. 

This  i«  tlio  mecliani^m  bv  which  tronBtructive  inHanimatioii  fulfils  its  repa- 
rative office  in  itfl  moHt  simple  and  typicul  phudc.  Tlic  stages  of  the  praccss 
ore  apppot;iable  by  the  naked  eye,  aud  at  the  Ijc^lsidc,  b^  the  eymptoma 
already  detailed,  which  vary  in  intensity  according  to  the  size  and  depth  of 
the  wound.     The  n^ult  constitute*  union  hf  the  first  inimtion, 

Tlie  cicatricial  bond  becomes  inveated  with  epidermis  by  the  f*amo  proeesa 
of  cell  growth  and  development.  At  first  the  *^car  i(>  redder  than  the  neigh- 
boring mtcfriiment,  in  consequence  of  the  larger  proportion  of  veiwcls  carrv- 
ing  the  red  blood  necctwary  tor  itti  organiKatlou  and  gi-owth.  But  at^erwanU 
its  eucculencc  diminifihes;  the  ctipilmrieH,  no  longer  rwpilred,  shrink  or  di*- 
u|ipoar;  so  that  the  cicatrix  diminishes  in  bulk,  and  becomes  paler  in  color, 
fonniug,  after  the  primary  union  of  an  incised  wound,  a  simple  white  line,  in 
inany  <-»<<««  scarcely  visible. 

In  the  case  of  an  abniriioii,  or  a  surface  wound  of  limited  extent,  the  exuding 
plastic  lymph  di*ic«  uimhi  t}ie  raw  surface  when  it  is  lefV  at  rust  and  exposed, 
to  the  dessicating  action  of  the  air,  and  coders  it  with  a  crust.  By  this  unv 
chanism.  which  w  the  common  mode  by  which  Nature  cures  the  slighter 
wounds  of  animals,  a  tough  and  somewhat  flexible  scjib  is  formal,  which  pro- 
tects and  seals  the  raw  surtiico  from  external  ctmtact.  Beneath  tiiis  natuml 
dressing,  if  undisturbed,  the  bivach  of  continuity  is  ivjjaircd  very  pertectty  liy 
the  organization  nf  pliintlr  lynipli.  Tlie  drictl  scab,  in  due  time,  falls  sponta- 
uetmsly,  revealing  a  smooth,  slightly  i-etldish  surface  invested  with  epiuenuis 
which,  subsequently,  iK-comes  Lmler  ui  color,  and  often  scan-elv  distinguishable. 
This  is  a  motte  of  repair  in  whicli  the  symptoms  which  orcfinarily  attend  in- 
flamiuation  arc  usuaHy  very  Blight,  and  ot^en  seem  to  be  entirely  absent.  It 
is  calletl  half  hit/  under  a  «;«6,anu  is,  in  tact,  Nature's  lavurite  method  of  cure, 
and  should  always  Ije  pn.fninteil  when  circnmHlances  ure  favontble. 

In  superficial  wounds  of  inarauit  .lurjhrfs,  a  similar  pn.>nipt  i-esnlt  of  oon- 
struet-ive  uiflammatiou  is  accomplished  under  the  sbwitbing  protection  of  the 
mucous  secretions.  Wounds  and  lacerations  of  infernal  organs  often  leave 
cicatrice**  iK-hind  them,  discoveix'd  on  pust-morteiu  examination,  us  the  only 
e>idetice  of  their  ]irt;viuus  existence.  A  ruptui-e  of  tlie  tt-ndo  AchilUs,  or  a 
simple  fractui*e  of  bvnr,  undergCH'S  reimir  by  the  proceSH  of  tissue  formation 
just  <lert(TiI>ed  as  "hearniguiKler  a  scab."    The  part  played  bi'i'o  by  tlie  leuco- 
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c>-te»»  which  ^enuinate  in  the  plastic  l}Tnph  justifies  tl 
tcpm  of  "  ind  lite  rent"  cells,  for  they  develop  with  etpial 
or  bony  sub«taucc,  a^  Into  eouuective  tissue. 


All  thesHj  examples  of  the  inflammatory  nnx-ess,  usually  spoken  of  as  "ml- 
besive,'*  "i-onstrui-tive,"  or  "reiiamtive'"  iiiilammation,  ropix-w^iitiiig  the  mode 
in  which  are  cunnl  tJie  grcJit  multitude  of  simple  lesions  which  never  come 
under  the  cognizatux)  oi  the  surgeon,  fler\"e  to  illustrate  the  natural  heiiling 
powers  poseessctl  by  the  organism.  It  is  only  when  this  benign  pi-occtss,  which 
re  have  described  as  simply  an  unusual  effort  on  the  part  of  the  onlinary 
"     '  nutritive  apiMiratuft,  is  interrupted  or  interfered  with  in  any  way,  that 
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we  are  liable  to  encounter  the  Byuiptoms  of  the  nion*  swrioun  fumis  ol'  iuflam- 
rimtAiHi  wliieh  have  hwii  deBi)?ii«tod  asdfstrurfim'.  Tlie  nioro  tM>iumoii«jijrc» 
of  iiitcrriiiiliuri  to  tin-  iiitrtTial  lu-ooftw  of  repair  luivc  l)een  atri.«<U"  t'liiiintrBtt^i. 
uiider  thi>  litlt*,  InTi'tolnn*  in  coinninn  use,  of  "prtilipjio-sing"  itiid  "tscilirie 
(nuscH  of  iiitittininiition."  Sow  it  is  obvious  that  these  cxproABion**  are  fitriitlv 
correct  only  In  the  limited  ^use  which  regai-da  tlie  causes  of  inflammation  »s 
obetaclea  to  the  continuance  or  completion  of  it  normal  i)ixx*as,  or  aa  ojwniiiiz 
the  way  for,  and  favoiTiiij,  a»  it  were,  the  bad  conscqueuocw  which  necchsarilr 
follow  Btoppajcc  or  intcnuiition  (if  tho  nutritive  machinery  of  a  part,  or  lU 
failnn*  to  rrjmir  im  injury  m  ;i  niitural  way.  In  any  other  «cnm?,  a  i-^inclusuni 
i'ould  lie  iL-wiuned  a»  lot^ical  tliat  theAC  causes  provoke  defitnietivo  inflamno- 
tion  as  an  easential  antl  an  ag^rewive  disciise,  a  doctrine  which  in  the  early 
l»art  of  thiri  article  was  distinctly  dcuied. 
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Tn  aword.mce  with  thin  view,  Uie  symptoms  of  destructive  inflami 
which  we  have  next  to  consider,  are  to  be  rcjearded  as  the  consequen* 
some  cause  or  causca  which,  by  their  influence  upon  the  oreanifira,  nave  hwi 
the  ofibct  of  iiilerriipting  or  iiiijiairlnt;  normal  Um-uI  nutritive  u4>tion,  in  cod- 
nfcti(fu  with  the  nertes  of  chanift's  fnHnwing  injmy.  Tliis  dm^trine  will  be 
illiiftniti'il  |jy  tin*  study  of  su/jfiratiini^  or  pus  faj'iaaiion,  tlie  moi^t  coiiudoo 
and  iniiK>rt:int  of  the  (rlianj^crt  liable  to  follow  injury.  Suppuration  ifl  prop- 
erly treated  of  as  a  symptom  of  intlanimation  of  the  destruetivt  sort,  becauw, 
although  commonly  asst^ciated  with  the  mode  of  healing  by  granulation  and 
supiiu  ration,  known  as  ''healing  bj*  the  second  intention,'  it  never  take^tplati- 
without  u  distinct  and  [Kwitive  loss  of  substance.  Healing  by  the  adhwive 
piixress — "by  the  first  intention" — does  uot  necessarily  involve  any,  or  an 
almost  imperceptible,  fextund  loss;  but  whenever  pus  is  formed,  there  Vi 
at  least  an  equivalent  lumishcd  iu  nutritive  material,  or  in  ti^ue 
existing. 

SrppDRATiox  AND  Gbasulation.^To  descrilje  the  mode  of  piw  formation  in 

its  most  common  aspect,  let  us  r*>cur  to  the  condition  of  an  open  wound,  the 
surface  of  which  lias  become  ghuted  by  a  de])osit  of  I'lastic  lymph,  but  in  whidi 
from  Ioj^  nf  substance,  oi-  the  prcsent-e  of  foreign  miitcrial  in  the  wound,  its 
surfaces  cannot  be  brought  together,  in  accurate  contact,  so  as  to  secure  unieii 
by  priiaury  adhesion,     llerc  tile  objet^t  of  lliu  exaggerated  effort  On  the  p«rt 
of  the  local  nutritive  apTiiimtiis  to  repair  the  lesion  in  the  most  simple  «nd 
ette<-tive  way,  is  rendered  lumttainable;  the  purpose  tor  whieh  the  inflamma- 
tory exudation  has  beeii  pounnl  out,  is  baulked.     Hut  Nature  has  nthcr  n'- 
sources  at  conmmiid  by  which  the  end  can  Ik.'  reached;  not  wi  promptly  im-l 
readily,  with  mure  dolay  and  expenses  but  still  n'pnir  td"  the  injur}*  ran  lieiii*- 
coniplished.     llcr  next  effort  towards  this  cud  is,  after  the  delay  of  a  day  * 
two,  and  with  a  certain  amount  of  local  soreness  and  ^welling,  and  more* 
less  general  disturbaucf'  or  distress,  to  generate  a  red  velvety  surface  upon  rhf 
wound,  and  clotho  it  with  a  blaud,  ei-eam-like  yellowish  fluid.     Under  ili'« 
new  conditions,  if  circunistanc*-s  are  favorable,  the  wound  goes  on  to  Leiil.  i" 
the  manner  to  be  describtnl.     The  soil  rc>d  surfaw  is  riMiffufnhlv  lyinph  which 
has  become  organized  into  uutifferent  or  rmhrifonic  tissue — henceforward  to  w 
BjKjken  of  as  •^f/rttnuhlion  tift-tiw ;"  and  the  3'ellowish  bland  tluid  is  pus.    TT* 
nature  and  uses  of  theiw  "  proilucttt  of  inflammation"  wo  have  next  to  exanuiK"- 
AUlniMirh  generated  at  the  expense  of  some  lov'al  and  g«ieral  distarhnjii* 
to  the  ortjunisiii,  it  is  to  l>e  noted  tliat  thc»ic  substaucea  obviously  have  a  |'«"* 
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pose,  which  'w  n-).iHnitive,  iu  awordaiiw  with  whii'b  tliey  arc  jihypii'ally  and 
^leinii-ally  soft  iiiid  bland;  and  timl   they  art*  tin*  pnHlm-t  of  the  nutritive 
Idftchiitvry  of  the  injured  |Mirt  by  u  tmttiral  jtrLHXfw  unidngous  to  embryonic 
growth  anil  devt:'Io|»mont.     Gmnulntion  tissiiu,  with  the  eUnii-»l  UHnectB  of 
which  the  nurji^HMi  mui^t  be,  of  neceiiiMty,  familiar,  consists  of  embryonic  celU 
and  a  network  of  cnitillary  loop-*  which  convey  to  it  a  steady  supply  of  nu- 
tritive material  from  the  blood.     It  id  equipped,  eo  to  speak,  for  growth  and 
development  into  a  higher  form  of  titwue,  e.g.,  tissue  of  cicatrix;  but  when 
this  puqiose  is  prevente<I,  nr  when  it  bet'omen  unattaiuable,  the  neoplasm  is 
cajmble  of  mip(K>rting  itrtelf  in  an  inelioattf  condition,  im  tuimple  gmiiidatiou 
tiiwue,  for  an  indefintfo  Time — of  which  we  have  an  illuRtration  in  the  walla 
of  an  old  sinus.     It  is  well  to  notice  that,  with  tliiu  power  of  endurance,  the 
original  purpo^*  manifest  in   the  orgautzatiun  of  thia  euriuuif  tiulMtance  ia 
never  lost  sight  of;  it  iti  ready  to  lake  on  development  into  a  higher  form  of 
tissue  whenever  favorable  conditions  arise. 
^      In  \\a  physical  itfi[K-ets,  ^mnulatititi  substance  has  a  pinkisli  color,  variable 
B  in  tint  according  to  the  quiility  of  the  bloml  circulating  in  it*  vessels,  and  ia 
~  jelly-like  in  conaietence,  with  a  certain  degree  of  anioothnesa  and  firmness 
to  the  toucli.     Its  surface,  wlien  healtliy,  is  covered  with  hiiuiII  conical  euii- 
Dcnces  called  gnmulations,  not  entirely  uniform  in  size,  in  wliich,  by  the  aid 
of  a  pocket  leu«,  minute  vesselK  can  lie  distinguished.     'Hie  latter  are  so  near 
the  Hurfoce  that  a  slight  touch  of  probe  or  needle  bringi«  a  drop  of  blood. 
Yellow  pus  is  seen  in  the  deprertsions  between  the  eminences.    These  van.'  a 
good  deal  in  sixe  and  shajH.'  as  well  ju*  in  color,  and,  ina*<much  as  their  aspect 
affords  an  unfailing  index  of  heallhy  healing  [Mjwer,  and  a«  they  are  found 
^  on  all  healing  suriaces,  these  variations  are  worthy  of  close  observation. 
H     When  there  is  a  lack  of  vigor  in  the  tendency  to  grow  int*>  cicatricial 
^Btiasae,  the  granulations  are  large  and  translucent,  and  the  pUH  t>etween  them 
B  is  pale  and  thin.     When  there  is  exi^ess  of  inflammatory  action,  as  when  the 
"  part  has  been  subjectiHl  to  motion  invohnng  friction,  or  to  iiTitatin^dressinga^ 
they  become  abnorniiUlv  small,  and  their  color  is  vividly  re<l.     SuWefjuentTy, 
Dudor  the  persistent  action  of  the  some  causes,  the  gnumlutions  jnay  diiHii))tcar 
at  point**,  showing  gmyisli  sjKits  iu  which  they  have  dic<l,  or  smtKith  patches  iu 
which  they  have  cea»H?d  to  grow.     TJHuallv»  hciiltliy  gnuiuhuions  are  not  scn- 
Mitivo  Xx^  the  touch,  for,  although  full  of  bloodvessels,  they  contain,  as  yet,  no 
nervous  filaments,  although  the  contran''  is  a»seite<l  by  Robin  and  others;  it 
i«  undoubtedly  true  that  in  certain  abnormal  conditions  they  Iwcomo  exqui- 
sitely painful.     Individual  gnundatiotir'  vary  iu  size  and  sha|x.',  even  ujK>n 
tAxv  same  surtiK'e.     Tliey  are  sometinu's  larger  nt  the  apex  than  ut  the  buac, 
^uid  oc(:asiomdly  will  Itc  found  cleft  at  their  suniniits  like  a  cauliflower. 
^P     Wlien  cicatrization  is  about  to  take  place,  and  it«  consummatiun  is  pre- 
^©"csnied  in  any  way,  granulations  in  some  cases  tend  to  increa*«e  iu  size,  and 
to  Vioetime  overgrowii:  as  an:>und  a  seton,  a  group  of  ligature!",  or  a  drainage 
tialie;  or  in  awound  involving  the  slu-iith  of  a  tendon.     L'nder  these  circum- 
c<t.««nceit,  a  number  of  overgn?wn  gmnuliiti«ms  may  coalesce  and  fonu  a  j^Kjuting 
xruisg,  overhanging  the  edges  of  a  wound,  luid  constitutmg  what  le  known 
J>«  »jiularly  as  "  proud  flesli."    These  retlundant  granulations  are  generally  more 
I>Mllid  and  Uttbhy  than  those  of  healthy  tyi»e,  and  their  pro»*ence  always  indi- 
ktvs  that  somo  diusl*  is  obstructing  the  beginning  uf  cicatrizittiou. 

-A  Borfaco  of  granulations  uti<lonbte<lly  i>o(*!*ejwes  a  considerable  power  of 

■-^►rbing  soluble  sulwtanccs  bnmght   into  contact  with  it.     This  tiJia  been 

r-«Miy  ajwerteil  in  connection  with  the  capacity  of  granulationsfor  a)>sorbing 

"IcxkI  poisoDd.     If  a  snjall  fnigment  of  iodine  enveloped  in  cotton  be  placi"*! 

'^ix^ii  a  granulating  wound  under  a  watoh-glaKs,  and  covei-ed  in  carofiilly,  in 

,^  ^*ery  nliort  time  ehemiml  resagentu  will  iweal  the  pi-escncu  of  iodine  in  tho 
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.'     Where  an  animal  poisou,  or  virus,  as,  for  example,  that  of  hoepiui 
eangrcne,  or  of  tlic  eoiitiifrious  venereal  ulcer  kiiowu  as  chaiioroid,  ha^  bwn 
brought  to  bear  upon  a  granulatine  wound,  or  nicer,  then  the  whole  prwws 
of  healing  by  grsinulation  is  bligntod.     TTic  granulations  theniBelvee.  melt 
away,  or  die,  and  their  Hubstratum  of  tissue  is  eonverted  into  what  is  itbIImI  a 
.•f/iugfi,  whiob  in  a  layer  of  dead  tissue — a  nioiPt  ewc-har.     "When  somatic  (l.«th 
takeii  place  during  the  heating  of  an  open  wound,  itt»  granulttting  surface  will 
be  found,  on  pO(*t-n»orteni  inspection,  to  have  mainly  di)*api>eored.     It  is  n~ 
pla<?cd  by  the  glazctl  surtiu'ea  of  the  original  wound.     When  the  heart  tt^^ts 
to  heat,  and  tlieir  blood  supply  i«  thereby  cut  off,  the  granulation  tjolls  rfiriwl 
and  dry  up,  or  melt  away  by  liquefaetion.     Tlie  latter  U  the  moet  usual  mode 
of  death  of  the  leucocj-te,  and  of  all  oi^uic  cells. 

Thus  far  we  have  coneidered  the  physical  aspects  of  granulation  tissue,  bat 
little  has  been  wiid  eonceniing  the  toniiation  and  discharge  of  pus,  which 
constitutes  so  proraiueat  a  feature  in  the  healing  of  ojjen  wounds.  A  floir 
of  pus  gf>ea  on  uninterruptedly  from  all  parts  ot  the  surface  of  even'  opeo 
wound  during  healthy  liealing,  as  a  part  of  the  normal  process.  The  nirt 
appearance  ot  pus  in  an  opcji  wound  marks  the  successful  organization  of  the 
plastic  lymph,  the  Hivt  stage  in  healing  ;  it  coincides  with  the  heat  and  ten- 
sion of  the  wound,  and  the  febrile  movement  aftecting  the  whole  organiem 
which  has  been  already  mentioned.  As  hooii  as  suppuration  has  fairlv  made 
its  appearance,  the  swelling,  tension,  and  beat  of  tne  wound  are  sensibly  r^ 
lieved,  and  the  increased  tempeniturQ  of  the  body  and  frequency  of  the  ptiles, 
if  pre!*ent,  gcnendly  subside.  After  an  amputation,  where  the  wound  hjs 
remauied  o^K'n,  und  itn  [frogretw  has  been  favorable,  the  soft  connective  and 
nmsc^ltar  tinsnes  are  *'overod  with  giaiuilatiiius  in  from  three  days  to  a  week; 
but  the  harder  white  fibrous  aponeun>Bes  and  the  tendons  require  more  than 
double  thia  time ;  and  the  bone  may  remain  bare  and  white  for  three  weeks 
or  longer.  But,  unless  there  is  a  dead  (portion  to  be  cast  off,  even  the« 
unpromiaing-looiciug  parts  become  in  time  invested  with  a  rosy  film  erf 
organized  lymph,  and  now  the  whole  surface  of  the  wound  presents  an  uuitbnn 
exi:ia[iF«e  of  granulations. 

If  the  granuiat.inns  are  ht?althy,  this  is  the  propitious  moment  for  attempt- 
ing union  by  ^^  s/yondart/  atfJiryiou,"  It  is  a  property  of  granulating  i>url'acvs 
to  adhere  promptly  aud  jiermanontly  if  brought  together  accurately  and  held 
in  quiet  contact ;  and  thia  pmperty  of  healuiy  granulations  is  taken  ad^iui* 
tage  of  by  the  surpeon  in  many  ways  in  order  t<i  expedite  healing.  Xow, 
when  Bccondury  adhetiion  is  huccessifully  attained  thus  instantaneously,  what, 
in  this  event,  b(W)me8  of  the  discbarge  of  pus?  In  order  to  an^ver  this 
question  satisfactorily  we  must  first  study  somewhat  more  closely  the  ino- 
rnate nature  of  pus,  and  learn  wlmt  is  to  be  known  concerutng  its  source  atid 
its  significance. 

PnysiCAL  Qualities  op  Pub. — Tn  its  most,  usual  form,  healthy  pus  is  a 
crcam-Iike  fluid  of  a  yellowish- white  color,  tending  sometimes  to  assume  » 
pale  greeni?>h  tint;  it  has  a  mawkish,  faintly  animal  odor;  a  slightly  saltiitb 
and  rather  sweet  taste;  an  unctuous,  soapy  feel;  no  viscosity  or  stringineai; 
and  an  alkaline  reaction.  Pus  is  constantly  presenting  variations  from  tliwr 
nonnal  characteristics  according  to  the  circumstances  under  which  it  ia  geiK> 
rated,  the  tissues  at  the  expi-^nse  of  which  it  is  produced,  and  its  freshnesoof 
age.  It  manifesto  little  disposition  to  putrefaction,  even  at  the  teni|*nitiiw 
of  the  bmly,  as  long  as  the  air  has  no  access  to  it ;  und,  when  i-emoved  from 

'  Lvgfiumt.     Dicttoiuuirif  Eucyoloptdiqun.     AtU  "CIcAtriM." 
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le  body  and  exposed  at  an  ordinary  t*nij)omture,  it  ia  ratlicr  slow  to  undergo 

miige. 

Wlien  allowed  to  stand  quietly  for  «>Tne  hours,  pus  graclunlly  «cpftraTes 
into  two  portions:  one,  solid,  whic-li.  under  the  infiiieiiee  of  gntvity,  Hiiiks  to 
the  bottiim  nf  the  veesel ;  and  another,  liquid,  and  lighter  in  color,  which 
ttoats.  TIio  solid  portiou  of  frceh  pus  eoiieiste  almost  entirely  of  leucocytes, 
which  are  here  called  pv3-Mi'pusr7es ;  it^  liq^uid  portion  in  a  RcrouR  fluid 
known  a-s  Uqtior  pun's.  In  normal  pus  of  average  quality,  its  solid  imrtion 
eonatitutes  about  twenty-iive  per  cent,  of  the  whole ;  thiTee-fiuartera  of  its 
bulk  being,  therefore,  liquor  purii*.  Hut  thin  proportion  raay  vary  greativ: 
in  roo«t  eases,  by  (liiuitiution  in  quantity  of  tiie  eorpuscles.  Thus,  in  tfie 
thin,  BCrouSj  wat«rv  pus  that  eonies  from  an  open  wound  ou  tlic  eve  of  heal- 
ing—^when  it  usuiilly  preseata  this  quality — ^r  in  that  furnished  by  an  indo- 
lent ulcer,  the  pn>f»ortion  of  oorpuseleft  may  sink  as  low  as  two  or  three  per 
cent- ;  whilst  in  the  thiek  unctuous  discharge  from  a  healthy  granulating 
ironud.  or  an  acute  ahscesa,  it  may  rise  us  high  as  twenty-nine  per  cent.' 
■  The  presence  of  pus  of  good  t-onaiKtenee— the  '^  laudable"  pus  of  the  older 
■irgeoiis — indicates  the  existence  of  active  repamtivi,'  power.  Thin  pus 
focnns  just  the  contrary :  either  that  the  healing  pnx-ess  has  reached  a  natund 
termination — a  cicatrix  being  about  to  clortc  in  the  suppumting  surface — or 
tliat  its  healthy  progress  is  otherwise  interfered  with  4)r  suspended.  When 
poa  is  formed  under  pressure,  us  in  the  antrum  of  the  upiK.'r  jaw,  or  in  ubseess 
of  bone,  it  umy  prt^ent  the  a8|tei.'t  of  a  yellnwish,  solid,  t'kee.st/  mass,  the  coni- 
nressed  pus-cells  showing,  under  a  magnifying  power,  an  angular  outline. 
But  they  will  cwell  in  water,  and  the  addition  of  acetic  acid  will  bring  out 
the  chanw-'teristic  nuclei.  Soliil  pus  hns  been  mistaken  for  tuliercular  dejKwit. 
ms  to  variations  in  color,  pus  sttmotlmes  presents  a  deep  yellow  or  orange 
tint  fn>m  bile,  or,  in  rare  cases,  ou  dressings  long  unchangeil,  it  shows  a  blue 
color,  which  is  caused  hy  the  growth  of  a  minute  fungus  or  mould.     All  (ho 

Ejer  lints  of  pns  come  from  tlio  coloring  matter  of  the  blood— h^ematoidine. 
Anatomical  Characteristics  op  Pns.- — Wlieii  we  investigate  the  anatmni' 
c/iftracteri9tirs  of  pus,  iift«r  separating  its  solid  constituents  from  the  eerum, 
t  ftml  that  more  than  nino-tentlis  of  tlie  former  consist  of  leucocytes  or 
young  pus-ttells.  Tliewc  latter,  in  fix^hly  formed  pus,  present,  under  a  mode- 
rate magnifying  ]>owcr  (2ii0  diamctei-s),  the  granular  aapoet,  and  also  tho 
[>e4'iilinr  am<Bbo]d  movements,  of  vigorous  young  healthy  leucocytes.  In  pus 
rhich  has  been  collecting  in  an  alweess  for  several  days,  or  which  has  been 
*  charged  from  the  body  for  a  few  hours,  these  moveiueuta  indicative  of  life 
no  longer  to  be  seen.  I'ndcr  these  circumstancci*,  tho  pus-eorpuscles  pre- 
_  it  theinselviw  a«  <ndl«  with  frimi  two  to  five  nucloi,  niowt  generally  thi-ci', 
tind  these  fonn  a  (■lust<>r  rescinbling  a  clover  leaf.  This  is  oonsidei^il  and 
pictured  as  the  moat  characteristic  fonn  of  the  pus -corpuscle.  But,  whenever 
the  pus<'ori»us<de  presents  this  aspect,  it  is  no  longer  cat>able  of  amceboid 

E[>vemeuttj— it  ia  dead.     A  fiho,  constituting  a  sort  of  cell-wall,  has  tbnnwl 
ound  its  outer  surface ;   it  is  uuiformlv  round.     When  subjected  to  the 
tion  of  dilute  acetic  acid,  it  dissolves — all  except  the  outer  film  or  cell-wall, 
fuiii  the  central  trefoil-slmjK'd  nuclt'it'orm  mass. 

~  Theee  two  varieties  of  pus-cells,  living  and  dead,  are  often  seen  ininglc<l 

pother  in  various  proportions  in  an  ordinary  specimen  of  pus.     In  pus 

neh  has  been  formed  for  some  time,  and  contmed  in  contact  with  the 

iuc!*,  there  are  also  found  lai-gcr  corpuscles,  overgrown,  as  it  were,  and 

fed  with  granules  of  fatty  matter  in  addition  to  their  nuclei;  these  are 

>  Robin,  at  aupra. 
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simply  obese  pufwelU  which  liave  Ijeen  overtaken  hy  tatty  ilegeDeration- - 
one  of  the  (liseaaey  to  vliUh  pust-t-ells  are  liable.     Minute  dropa  of  free  oil; 
Bubstautt',  aUo,  at*  well  uh  granular  d^riv,  arc  almost  always  pnuent  in  ^m, 
deriveti  fnnti  tin.'  biviikiiij;  down  of  the  overgrown  granular  corpuscles'  jii*'. 
jiu'iitioiied,  or  from  neighboring  ndij^x^se  tifwue.     More  ran-ly  the  dfliraif 
iiotille-KhiiiMMl  crystals  oi  the  fatty  awtlH — the  inargario  and  stearic — may  I* 
detecteil.     It  if.  tlie  presence  of  thia  t>ntall  aiuount  of  fatt>'  matter  in  pustliat 
eives  it  the  odor,  when  boiled,  of  boiled  milk.    A  certain  portion  of  thi* 
littty  matter  enters  into  combinatiou  with  the  salts  of  pfitaaeiuiu  and  wdiom 
which  are  always  pi-cbciit  in  the  serum  of  pus;  and  thin  explains  it$.>K«iiT 
feel.    Choi CN tori ne,  recognizable  by  its  bn^ad  rhom!>oida!  erystallinc  plau*,  » 
aUo  »M»nietimcrt  seen  in  pn«,  especially  in  that  ivozn  the  tente**,  broad  li|fameTlt^ 
and  ovaries,  and  from  pelvic  and  ptV)a8  abKceaiCM. 

Amongst  the  accidental  etementa  Hometime«  recognized  in  pus  are  vibrio* 
and  Imcteria,  Here,  tbei*c  organisms  have  usually  thii«  simple  aignificalion. 
and  no  other,  namely,  thai  the  pua  in  wliich  they  arc  found  U  aliont  enterirtt 
into  dci-omjMwition;  that  its  vital  quiility  U  at  a  low  ebb,  and  that  ehcini™ 
fori-crt  ai*c  in  lliu  ascendant.  Red  blood -globules  are  constantly  met  witli  in- 
termingled with  the  eel  id  of  pus;  tliey  come  from  the  rupture  of  aipill»n 
vessels,  from  inflammatorj^-  over-distcuHion.  The  admixture,  in  larger  proiw- 
tion,  of  both  blood  aud  oily  matter  with  pus,  is  often  apjiarcnt  to  the  iwKcd 
eye,  ae  when  the  contentin  of  an  abscess  have  occn  evacuated  by  incision  throu^ 
vuficuhir  iind  fatty  tissucB.  In  pu«  which  has  formed  in  contact  with  dit^-iit^ 
bone,  mmute  granulesof  bone-earth  are  somotimct^  found.  Untler  all  ciivam- 
stanees,  the  drori's  of  the  tist^uc  at  the  exjieiwe  of  which  pus  is  funned,  i*t  liuble 
to  be  present  In  it,  in  lai^cr  or  smaller  masses. 

The  LiQum  Pobtiox  of  I'tis. — Li<juor  pnris,  when  separateil  from  the  eolid 
materials  of  puf*  hy  careful  filtration,  is  a  clear,  slightly  alkaline,  albuminous 
litptid  containing  no  solid  i)articles  whatever.  Its  alkaline  reaction  is  due  to 
the  prcsence  of  Malts  of  sodium  with  excess  of  baw ;  it  alw>  contains  chloride  of 
sodium,  and  the  phospliate^sof  soiliimi,  lime,  and  magnesium — more  of  tlic  two 
latter  when  tlie  puB  has  formed  in  contact  with  bone.  Tlie  addition  of  nitric 
acid  will,  therefore^  always  cause  a  precipitate  of  albumen  from  the  filten-d 
serum  of  pus.  In  dd-onipOHition,  or  whenever  amuioiiia  is  jn^escnt,  the  well- 
known  lar£^  prisms  of  the  triple  ])hof<phate  of  ammonium  and  magnetiiimi  can 
l>e  detected  in  pu»<.  lliey  are  generally  prci^nt  in  the  dried  pus  that  tx)llctt« 
about  a  wound.  Iti  Ibecxcejttional  cajHJs*  in  which  put*  reddens  lilnm.-*  lujwr, 
there  is  rancidity  in  conse(]uencc  of  the  gcnemtioji  of  butyric  and  other  fatly 
acids.  When  fir/ttor  iw(a»ji(v  or  of/ua  amvio?ti(c  is  addtil  in  a  \ery  moderate 
proportion  to  pus  in  a  test-tube,  and  the  two  subHtances  are  tsbakeu  together, 
a  curious  ficmi-stdid  translucent  mass  results,  which  has  the  a*q>ect  and  oin.-'iot' 
ence  of  dense  mucus.  The  pus-cells  are  dissolved  hy  the  alkali,  which  alw 
reacts  upon  the  albuminous  compound  in  the  li(pior  puris.  The  inlimv  suit- 
stance  timt  fonus  when  the  p«rts  around  tin  open  wound  arc  washetl  witli 
MSip  and  water,  is  a  result  of  this  jieculiar  inaction  of  pus  with  the  ulkiiliol 
the  soap.  It  also  explauis  tlie  clmnicteriHtic  ropy  mucoid  discharge  from  iJit 
bladder,  in  cystitis,  whenever  ammonia  is  set  fiiee  in  the  urine. 

The  Soi'RCKS  of  Pls. — "Wo  have  next  to  consider  the  wjurce  of  yua.  TV 
first  question  tlait  prcscuti*  itself  id  this ;  ^\^ult  it*  the  force  that  brnip?  leui* 
cytcs  to  tlie  surface  of  a  granulating  wound  t<i  be  disiOiargi-d  thenw  iiitU 
form  of  pus?  This  force  seems  to  !«■  found  in  the  litfuitl  rxudation^  tlie  sujiply 
of  which  from  the  capillaries,  both  newly  formed  and  old,  is  copious  anri  i'OP- 
tinuous,  until  arreste<l  by  the  cicatrization  of  the  wound.     The  atflux  of  btoi*i 


DESTRUCTIVE    INFLAMMATION— PU6   FORMATION. 


117 


iiiaugurate<l  by  the  injury,  and  impelled  by  the  same  torce  tliat  irarries  the 
noniml  iiulritive  Bupply  to  tlie  tissues,  only  iioiiiewliat  exaffgi'mtwU  »'nntiimc« 
t*>  rulieve  it«*elf  bv  cxudatiou,  until  the  iieceasity  for  the  iiit-aiweti  mitriiive 
supply  cea^ien.  l^iin  cvnstatit  supply  of  mitritive  materiftl  ibr  the  growing 
granulation-i^ells  i«  in  excetw  of  the  demand.  After  pereolftting  thmugh  the 
u\at»  of  grftuulati4)n  tissue,  the  excess  of  li<|uid  exiulation  reai-hes  the  gmnii- 
lating  surface,  varryiug  out  with  it  a  certain  pi-ojiortion  of  the  leiieoeyTeet 
amongct  whirh  it  has  piuwetl,  which  soein  also  to  be  in  exce(»rt  of  the  demand, 
and  thurf,  finally,  niake^  its  appcuruncc  ii|>on  the  granulating  surface,  a^*  pun. 
A  simple  experiment  showsi  that  thiy  is  not  entirely  the<iry,  but,  in  some  dt> 
jm»,  at  leaitt,  demonstrable  fact.  If  the  surfaee  of  a  gnmnlnting  sore  be  care- 
lully  dried  off  by  a  mop  of  absorlient  cotton, und  tluMi  HuhjisiN'iT  to  tlic  action 
of  an  irritant,  that  is,  it  a  little  eonunon  t*alt  besprinkli-il  n|iiin  it,  or  a  hot  cau- 
tery iron  be  bi-ougtit  almost  in  contact  with  it,  myriads  of  minute  dn>p«  will 
be  seen  to  exuje,  like  sweat,  from  the  previously  dried  Burtiiee.  Now,  if  a 
drop  of  tliis  fluid  be  placed  under  a  mu-rnHcojio,  it  will  l>e  found  to  eontain 

^ueocvtes  in  numliers ;  in  fact,  it  is  pus.' 

■  ITuder  all  the  viiriona  eireumstanees,  therefore,  in  which  pus  is  formed  in 
tliG  body,  in  all  localities — whether  on  the  surface  of  mucous  or  serous  mem- 
branes, or  in  the  depths  of  the  tissues — these,  as  in  a  granulating  wound, 
would  seem  to  be  the  factore  which  contribute  to  its  formation :  lifpiid  exuda- 
tion from  capillary  vcsst'ls,  and  Icuctx-ytes.  A  surfiicc  of  granulation  tissue  is, 
by  no  means,  the  only  source  of  pus;  it  may  form,  under  eertiiin  conditioiw, 
in  any  {lart  of  the  body.  It  is  meant  by  this  statement,  that  no  previously 
formed  granulating  surtaceorso-callod  "pyogenic  membrane''  is  necessary  for 
the  formation  of  pus — a  doctrine  which  was  formerly  in  voffue. 

The  tirst  phenomenon  that  attends  pus  production  is  lifjuid  exudiition;  the 
next,  cell  germination.  It  nuiy  Ijo  uiiderettHHl,  nuw,  why  Rnbin  designates 
pus  a£  an  "accidental  secretion;"  and  why  Billroth  insists  upon  ealhng  it 
•*  liquid  neoplasm."  On  the  other  hand,  it  is  to  be  kept  in  mind  that  granu- 
lations nuiy  form,  gix)w,  and  devehip  into  connective  or  cicatricial  tiwue^as 
in  iirimary  union,  or  K'twccn  the  cuds  of  suhcutaneously  diviile^l  tendons— 
witiumt  the  formation  of  a  droj*  of  pus.  It«  j^ireHence  is  not,  therefore,  ncces- 
anry  for  the  un-omiilishment  i>l  the  process  ot  reiniir  of  injury,  which  is  the 
mum  purpose  of  inflammation. 

To  comprehend  the  sources  of  pus,  as  well  aa  the  causes  ami  modes  of  its 
formation,  it  is  desirable  to  examine  a  little  more  closely  the  phenomena  which 
attend  its  prwluction  elsewhere  than  in  external  wounds:  in  abscess,  Ibr  ox- 
ample,  and  on  st^rons  wid  mucous  membmnes.  The  subject  of  abscess  will  be 
treat4.ll  tVjnnally  in  another  arlii-Ie ;  it  is  referretl  to  here  in  order  to  illustrate 
lie  luiturc  and  nuxlo  of  formation  of  piis  as  one  of  the  best  known  pn^hicts 
iuflanmtatiou,  and  to  enable  ua  to  discnss  more  intetligtmtly  the  question 
to  its  una. 

An  abscess  is  a  collection  of  pus  in  the  suhstam-e  of  the  tissues.  An  acute 
PftAM>««  aftbrds  au  excellent  example  of  a  locjil  inflaninmtion.  jtrcsenting  all  the 
cardinal  symptoms  and  featuresof  this  condition,  and  Lisunlly  "tci-minating," 
to  employ  the  classi(.-al  expression,  in  sujipuration.  Why,  anil  how,  is  pus 
formed  in  the  substaiice  of  the  tissues,  are  the  questions  winch  conccni  us. 
Judf^ng  from  cUuieal  olMtcnation,  the  reason  why  an  abscess  forms  if  to  get 
rid  of,  or  throw  off,  a  dead  or  altered  ^Hjrtion  of  tissue,  or  some  foreign  sub- 
stance, which  lias  pnived  noxious  ur  irritating  to  tlie  organism.  Its  purpose, 
jp  otlier  words,  seems  to  be  diminutory.      Wc  have  alrcaily  iviuarked  tliat 

'  Cornil  And  fijuimr,  ut  sufira. 
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I'Us  from  the  vicuiitj  of  tlineased  bono  is  linblo  to  contBiii  gritty  jiartidemif 
l)onf-enrth.     The  core  of  an  onliiinry  4o?7,  which  U  an  oxunijilu  of  au  aciile 
absixw.-*,  foiiaista  of  ft  Tittle  mass  of  tilanifnts  of  yellow  elaBtic  tissue,  tho  rv- 
niftins  of  a  portion  of  coiuiective  mibstance  which  for  some  cftWs*  has  diwi  uml 
beooHHi  liquetie<l — all  but  the  more  mdestructible  yellow  elastic  element,  Tiu*. 
acting  as  a  foreign  body,  like  a  splinter,  lias  proved  a  local  irritant,  and  c3tui>o<l 
fostering,  or  pvm  fortnatioii,  apparently  to  secure  it**  escape  by  being  floau^i 
out  when,  in  its  iintural  couree,  the  contents  of  the  abscess  are  diHchnrwd. 
After  the  eaeapeof  ita  cortt,  the  boil  promptly  gets  well.     The  little  fl<x*eiu«ii 
ciiniy  masde8  often  seen  escjiping  from  abeoe[».H06  with  the  pu?, es|>efially  from 
those  of  Hcrofiilousor  tuberenloua  nubjeet*,  where  the  general  condition  4)f  tlw 
l<atieiit  is  poor,  and  the  pus,  consequently,  thin  and  watcn*.  are  either  link 
a^gregationw  of  pus-cells,  or  altered  tis-sne — eomcttiucs  tubercular  matter— 
little  cores.  In  short,  aa  of  boils.     Tlic  little  absc-eae,  or  puetulc,  tliat  fomis  io 
the  subetiinoe  of  the  skin  in  smaHpor^  has  for  its  pnri>oee  tbo  elitmimtiuiiof 
the  disk-like  slough  of  true  skin  which  has  l>een  killed  by  the  variolonsjnoison 
in  itx  ett'ort  to  escape  through  the  enuinctories  of  the  ittteguiuent.     Thedis 
pressiou  ur  '*  [lit"  tliut  follows  marks  the  las»  of  substance. 

The  L-ircuuistaiice  of  tcxturul  death,  or  of  change  in  ehemieal  or  ntal 
qualiticrt  under  the  multifarious  unfavorable  ttonditions  which  aflect  rheblwfd 
and  nervous  eontrei*,  so  as  to  disturb  the  equable  interchange  of  tnaterifti 
which  beloiic;a  to  normal  nutrition,  would  seem  to  Iw  a  fertile  cause  of  ab- 
scess. The  influence  of  disfturbed  iiuiervation  as  a  cause  of  abaeess  ia  exem- 
plifietl  in  the  occLiiTcncc  of  stye  fixtni  fatigue  of  (he  eyes,  luid  in  tlie  pui»tulc9 
of  acne,  symptomatic  of  sexual  abnormity,  which  disappear  after  DiarriM;e. 

As  to  the  mode  in  which  pun  formation  take*  place  in  the  Bubstanee  ofthe 
tissues,  as  in  the  occurrence  of  an  abscess,  it  is  as  follows:  (1)  The  exciting 
cause,  whether  lextnnil  injury  from  tniumatisni,  or  tcxtund  degeneration  from 
local  disturlwnce  of  nutrition  bi-getting  a  mnirco  of  imtatiun.  provokeji  an 
afflux  of  blood  to  the  centix'  of  excitement.  (2)  The  distended  cajiilbries 
give  forth  liquid  exmlation,  wliich  eoa^ulute^;,  at  the  I'entne  of  uxcitciuent. 
nito  plastic  lyinph,  disieiiding  the  niesltes  of  the  inimwliat^lj"  wurronndiiig 
tissues  witb  a  more  sei-ons  ttuid.  (H)  In  the  plastic  l^\-mph  cell,  prolifei-atiuii 
begins,  and  goes*  on  to  the  f<)rmation  of  leutKW^-tos,  which,  not  being  favorably 
sitmited  for  growth  and  developnicnt  into  tissue,  accumulate  as  pus.  The 
pus,  as  it  itdlectw,  foiius  a  cavity  for  itself,  as  we  sliall  see  shortly,  awl  the 
result  is  an  ubstTs.-*.  These  pheniimena  ot"cur,  nKwt  genendly,  in  mcMlenitcly 
rapid  succession,  and  are  nttctKkid  by  paiu,  heat,  swclluig,  and  ivdness — the 
latter  not  always  showing  itself  upon  the  surface;  evidence** of  constitntional 
distiirlMUice  may  also  bo  present,  most  fiinjuently  in  the  shaix!  of  fever. 

Witli  these  uttondaut  syni]»toms  the  abscess  is  acute;  but,  as  m  cnU  ahsersa^ 
they  may  all  be  absent,  with  the  exception  of  the  symptom  of  swelling,  which 
is  c-unsLil  by  th<'  acfuiiiulatiuu  of  pus.     The  formation  of  a  c<dd  Hltscci^  in 
many  casc^  ix'semblcs  more  the  gro\\th  of  a  tumor  than  a  iTsnlt  of  inflamma- 
tion ;  nevertheless  the  mechanism  of  the  pus  formation  is  identical  witlj  ttiat 
already  titwcrilMHl,  only  the  plienoinena  succeed   each   other  nioru   slowly. 
Thus,  ui  a  psoas  or  lumbar  absa-ss,  some  local  degeneration  of  Iwny  or  white 
iibrous  tissue  may  sen-e  as  its  starting  |-K>int,  and,  a.s  in  the  former  iuslauce, 
afflux  of  blood  is  pii>vokcd,  and  the  result  is  exudation  ami  cell  genniuation- 
These  are,  in  fact,  the  essential  and  peculinr  changes  which  constitnto  inflam- 
nuition;  and  they  are  more  constant  than  the  iTirdinal  symjtTonis  they  occa- 
sion, on  which  we  mainly  ivly  for  its  diagnosis.     It  is  protitablc  to  notice 
how  closely  the  pathologital  eluuiges  which  constitute  uillanunation  approach, 
in  some  of  their  pluLses,  to  those  whieh  attend  the  growth  <^f  tumors;  and 
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m'  both  of  tliese  seriee  of  changes  are  only  mo<lifiuations  of  the  uormal 
jutritive  process  as  seen  in  embryouic  growth  devolopnicnt. 

The  fommtiou  of  pus  on  the  Burfacc  of  a  serou^s  or  mucous  memMinf,  as 
n  ompycnia,  or  iirethritis,  is  attended  by  a  less  Berious  vital  cftbrt  than  its 
formation  in  a  wound,  or  in  an  abscess;  for  leucocj'tcs,  it  mttftt  boi-eraeniborod, 
ilrcaidy  cxifit  ha  a  part  of  the  secretion  of  these  membranes  in  a  state  of 
K-altli,  and  the  conversion  of  these  secretioiiH  into  pus  involves  little  more 
khan  inc-rcased  activity  in  cell  germination.  Tliecxudution  constantly  taking 
)Iacc  from  the  network  of  capillaries  which  iindurlii-s  every  serous  and  iim- 
»iis  mombrane,  fumishijs  nourishment  for  the  epithelium  which  is  being  con- 
tantiy  renewed  on  their  fi^ee  surfaces.  Now,  if  the  e*iuilibriuin  of  health  be 
disturbed,  say  in  cf^nsecjuence  of  prolonged  chillm^,  as  in  pleurisy,  or  through 
the  contact  of  a  p<jisnn,  aa  in  jjfonorrhuia,  the  iujm-y  thus  oflbre<l  cn.'ates  a 
Auxion  of  blooti  to  the  canillanes  of  the  incmhnme^  and  a  (•(»nse<|ucnt  iiicito- 
ineut  to  an  increase  of  cell  pnilifcrurion.     The  rtwiilt  is  increased  dischargo 

Ifivm  the  surface  of  the  meDihranc,  carrying  otl'  the  exne«s  of  cell  production ; 
|ji  other  wonis,  a  discharge  of  pus.     If  ycnnig  epithelial  cells  are  identical 
with  leucocytes,  the  induction  of  suppunitiun  from  a  membrane  involves* 
I    nothing  more  than  an  increase  of  loc-ul  nutritive  activity.     If  they  are  differ- 

tent,  and  this  queatiun  cannot  be  properly  iliHCus-ieil  here,  then  exibliatioii  of 
tpitlieliuiu  pitt'oiles  pus  formation,  an  asserted  byAVcigert'  concerning  fibri- 
nnus  exudation  from  mucous  surfaces,  which,  he  asserts,  is  only^  po*«ible  after 
^the  epithelium  has  exfoliated. 

H  Huppuration  from  mcmhraneH  is  attended  usually,  but  not  always,  by  pain, 
Blieat,  increased  redness,  and  tumefaction  of  the  lnnaine<l  surface  irom  extida- 
fvion  into  the  meslies  of  the  umlcrlying  connective  tissue.  A  return  to  a  state 
of  health  is  marked  by  a  diminished  fluxion  of  blood  t^  the  part,  and  conso- 
ijuenL  diminution  ui  cell  production.  The  cells  resume  their  normal  tendency 
to  develop  into  epithelium;  the  pus,  just  hi  the  same  proportion,  becomes 
Lthin  and  watery;  and  finally,  ay  soon  as  the  normal  conditions  are  completely 
stored,  it  i-cases.  Xotiw  that  an  applicjition  of  dilute  ammonia,  a  chemical 
lirritjiiit,  would  give  rise  to  a  simihir  HUcccKsion  of  plicnomcna.  Tu  the  ex- 
[iH-rinu'uta  of  Cornil  and  Kanvier,  a  solution  {*f  nitrate  of  silver  tlimwn  into 
Jthe  peritoneal  cavity  of  the  rat,  was  followed  by  cxtnliation  of  epithelium 
FAnd  proliferation  of  leucoc-ytes.  On  serotis  membranes,  however,  except 
where  blootl  poisoning  is  pi-esent,  or  the  injury  is  peculiar  and  sustained — aa 
ill  int^jstinal  pei*foration — mcrea^ttl  activity  in  cell  germination  tends  to  prompt 
tUsue  formation,  resulting  in  adhesion  and  the  fonnation  of  false  nienibranea, 
Laml  not  to  pus  priHluctiou.  We  may  oltKcrvc  tliat  (he  analug^"  lietww^u  the 
'urrenoe  of  a  slow  and  insidious  puruh'iit  collection  filling  tfie  carity  of  a 
>leura,  and  the  efpuilly  deUbepdte  formation  of  a  cold  absccsi^  in  the  loins,  is 
^-cry  obvious;  and  that  both  of  these  conditions  ai*e  phiises  of  inllaraination. 
The  causes  whicli  determine  the  difference  between  the  manifestation  a  of  the 
inflammatory  contlition  which  wc  call  afriife,  and  the  rfironif  changes  of  which 
these  slow  eolleetiona  of  pus  mv  examples,  are  not  clcjirly  made  out. 

H     Phknomesa  ATTEXDiSfl  Pus  FORMATION  IS  THE  TissHEs. — We  are  now  in  a 

^nxMfition  to  lake  cognizance  of  the  phenomena  which  smxxeil  the  fonnatiun 
^of  pus  in  the  substance  of  the  tissues,  and  to  estimate  the  projiriety  of  calling 
them  destructive.  After  this  wc  shall  be  better  able  to  forai  an  opudou  as 
nses  of  pus. 

!  devcloi>ed  in  the  substance  of  the  tissues  in  the  manner  just  dc- 
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Btribod,  these  latter  suffer  both  from  its  presence,  and  from  ite  pressure;  mnwa- 
lar  fibi-es  are  broken  down ;  those  of  connective  tir«jtue  give  way  or  are  jinr-'in-i 
at*ide  ;  capillaries  jiiid  nerves  arc  first  put  upon  the  stretch,  and  then  rui'iu:>il, 
The  stretching  of  ncrvou:*  filaments  explains  the  sensation  of  aehiiie  \\m 
belongs  to  a*nitc  abscc««ein  when   fonning,  ond  their  ruptnpe,  the  fliari«.T 
sudden  daiiing  pains  tlml  occur  at  intervals.     In  this  maimer,  by  pteudib 
eneitMurhinK  upon  neighboring  parts,  pus  forms  a  cavity  for  itself.    The  fortes 
by  which  tliis  end  Ls  acconipfifihed  are  (1)  the  exasperated  afflux  of  bloo<l  to 
the  jiart,  itidieated  by  the  pulsatile  cliaractor  of  the  pain,  and  e^^dentIy  de- 
rived ilireotly  from  the  heart  "a  impulse ;  and  (2)  the  irreprosgible  tcndenc)'  to 
cell-gerniination   provoked    by    tne   exiidntion    whidi   is   being  constantly 
sweated  out  through  tlie  walls  of  t}it*  distended  capillariee.     AdJ  here  It  » 
again  worthy  of  notice  how  close  a  re>iemblaiice  exists  between  the  mode  iu 
^vnich  an  abscess  makes  a  place  amongst  the  tiaaues  for  its  growing  balk, 
and  that  foIlowe<l  by  a  rcmnd-<x'l!cd  sarcomatous  tumor :  a  rewmblaiice  as 
close  a*»  that  which  l-*  recognizable  between  the  leucocytes  of  tljc  growing 
abscess  and  tbc  cells  of  the  i«m-<»mft,  or  between  tlie  fluctuation  of  the  nbsww 
and  the  feel,  which  so  closely  reseiables  fluctuation,  of  a  snftcanwrous  tumur. 
liut  pus,  it  is  to  be  ol>sorved,  may  form  where  there  are  no  eupillariee,  iu 
the  80-«ilk'<i  non-vascular  tissues,  as  Vwtween  the  layers  of  the  epidermis,  or 
in  the  substance  of  the  cornea,  or  of  cartilage.     In  regard   to  the  miiiate 
chauges  which  otrur  in  these  localities,  histologiats  are  not  as  yet  entlrelv 
aiireeil.     It.  may  Ix'  statetl  in  general  tcnns  that,  when  affected  by  infianuna- 
tioii,  the  non-vascular  tissue  tends  to  I'cvert  for  the  lime  to  its  cmbn,onie 
condition.    CUinically  there  is  evidence,  a»  n^gards  cartilage,  that,  in  wounds 
attendtnl  by  loss  of  sulwtance,  the  1<^sh  is  subsTitutc<l  by  connective  tiasue, 
oiTten  without  suppuration.     One  of  the  best  examples  of  this  result  is  (he 
fibrom  tmchiftosis  that  follows  the  dwtructiou  of  articular  airtilages.    They 
are  roplaeed  in  many  leases  by  connective  tissue,  binding  together  the  ends  nf 
the  bones,  and  at  the  same  time  jm-eserving  a  limited  degree  of  motion — con- 
verting, in  short,  a  diarthrodial  into  a  synartlirodial  articubtiou. 


Ulcekation. 

The  phenomena  which  follow  the  formation  of  a  cavity  in  the  tiiwace  by 
a  collection  of  pns,  are  better  consiJereii  now,  tor  they  still  tiirther  inustnit« 
the  nature  nf  this  typical  inflummatory  process.     Suppuration  occurring 
beneath  the  surface  may  cuhinitate  in  several  ways,  but  the  most  coraiuori 
rc^sult,  certainly  of  au  acute  abscc-ss,  is  for  tlie  cavity,  as  it  enlarges,  to  appmacL 
the  external  surliice  of  the  boily,  or  that  id"<»ne  ol  its  hollitw  viscera — simpl}* 
becanso  there  is  the  Iea«t  resistance  in  these  directions ;  then  by  its  Bteauily 
increasing  pressure  to  cause,  tirst,  distension  and  stretching,  and,  in  the  wxi 
place,  ulceration,  of  tlie  tissues  snbje<:ted  to  its  action  ;  and,  finally,  for  il«' 
4«nteuttt  of  the  abscftw  to  1h^  distdiarged  llirough  the  opening  thus  cfiecwl 
by  the  ulcerative  process.     Tn  common  language  the  abscess  forms,  and  thm 
burstri.     This  may  be  ivgarded  an  the  iiatuml  tcnnination  of  an  abscesB;  i«i 
it  is  fivfiucnlly  imitated  liy  art.     Tbc  phenomenon  of  ultertition^  hy  whid" 
the  s|>ontanw>us  flischargp  of  an  abscesji  is  accnmplished,  has  been  cf»miHO!ii.i 
described  as  one  of  the ''terminations"  of  intlammation,be<-ause  it  apfaivntlv 
brings  this  usually  painful  process  to  au  end.    After  ite  content.-*  liave  two 
thus  evacuated,  all  the  symptoms  of  tiic  alwcew  arc?  strikingly  relieved,  ac'I- 
as  a  rule,  it  gets  well  forthwith.     It  is  projx'r,  thercibre,  to  notice  more  \w- 
ticularly  in  what  the  piiwess  of  uh-eration  eunsists. 

Ab  an  alisoess  increases  in  size,  a  certain  amount  of  redness  makc#  it^ 
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appt'araiiee  iijion  tlie  mirtaee  whk-li  it  \n  ftpproftohmg.  This  surface  rediiCM 
U  uauatlv  precodiul  by  invtv  or  kws  uMieuia  of  the  »iubcutaiioou*i  tiiwne,  wliich 
ii*  fxplauiLHl  In'  ilie  projection  of  the  piTiplieml  zotk*  of  w-nms  oxuiUittoh 
surroumliiig  the  central  t-olleotion  of  pun*.  The  ndvanciti^  tumor  next  pre- 
'    Bent*i,  ftt  the  centre  of  the  surlace  ixKliie**»  a  luorf  |>i-oiniiieiit  anJ  Ijul^iiij^ 

■  point,  where   the  color  of  the  nkiii  hetroinen  pni-j^iliwh  or  liviil.     The  akui   is 
"evidently  also  growing  thinner,  for  the  yellow^  tint  of  tlie  jnis  soon  becomoa 

recosniizable  tnroneh  iL  In  this  stage  an  ahftce*w  is  said  to  be  pQintin^. 
Shortly  the  thinne<r  integnment  given  way,  and  tho  pu«  exndert  tlirough  the 
o|ieiiing.  The  cause  of  this  behavior  uf  tlie  »kin  is  simply  that  the  blood- 
ve^isels  Dv  whieh   itd  nutritive  sujjply  b*  conveyed  from  btiieath,  liuve  bwu 

tBtretelKMi  and  obstructed  by  the  pnswure  oJ'  the  eiilarj^ing  abs<.'es»*,  or  have 
been  actually  ruptured  by  extreme  stretching,  so  tliat  the  area  of  integnnient 
,  thu«  dejirivcd  oi  its  blood-snpply  slowly  die«.  It  dies  by  mitmte  partiQlett, 
or  moleculetit  piecemeal ;  and  the  dtaul  nmterlal  U  added  to  tlie  contenta  of 
tLe  alxwess. 

Under  all  ixxwible  cireurastaneeri,  ih'm  moifcuUtr  dmih  is  the  essential  feature 
of  the  procesti  which  we  cull  ulceration;  and  ifn  immediate  iiiuso  is  defect  in 
^t)ie  blood-rtupply.  It  is,  therefore,  a  passive,  not  an  active,  procetw,  brought 
■«bout  by  ugencios  cxtenml  to  the  parts  that  die.  It  is  probable  that  innufii- 
cient  snpply  of  nen'ous  influence  aggravates  the  effect  of  the  vascular  defi- 
ciency; and,  in  some  ouaiii,  a  bad  qnality  of  the  blood,  or  the  blighting  effect 
of  a  virui*  present  in  it,  may,  with  slight  additional  cause,  start  and  keep  up 
tlie  ulcenitivu  process,  tis  in  some  phascj*  of  syplnlis  and  phagedena.  Tn  any 
i-mse,  the  relation  of  ulceration  to  inflammation  is  not  necessarily  that  of  ottV^et 
and  cause;  for,  although  the  t^vo  conditions  are  very  conmionly  associated, 
And  the  same  causes  are  competent  to  excite  either  or  both  of  them  simulta- 
neously, nevertheless  ulceiution  muv  take  place  without  inflammation,  as 
exemplific"!  in  the  destruction  causeii  by  the  slow  and  gnulual  pre.ssurc  of  an 
»ortic  Hnciiri-sm  upon  the  st^.'nium  or  vertebral  borlicit.  Pathologiimlly, 
nlceitLtion  is  more  ntairly  allicil  to  atrophy,  ajid  the  retrogri't*ive  i-nunges 
which  follow  insufficient  nutrition  ;  and,  whenever  the  process  takes  place,  it 
may  be  traced  to  oiie  or  more  of  the  causes  already  detailed,  without  neces- 
sanly  including  inflammation.  The  rehitious  between  iuflaiimiation  and 
K  ulceration  r».^'nible  in  many  LKiintu  the  relations  between  injiummatiou  imd 
l^tiigrcne;  they  ai-c  incitlental,  rather  thiui  causative.  They  have  been  in* 
chined  in  tlie  s«rri(«  of  diangcs  following  injury,  with  a  somewliat  loose 
estimate  of  their  signiticance,  and  of  their  relations  to  inflammation  ;  but 
they  form  no  eaaential  features  of  the  inflammatory  condition. 

k 

W    It  has  been  usual  with  surgical  writers  to  spoalc  of  gangrene  also  as  one 

■  of  the  "terminations"  of  inflammation.     The   sameness  as  to   immediate 
causes  rendere  the  conclusions  reached  concerning  ulceration  applicable  als4> 

^ to  gangrene,  and  justifies  the  ctinsideration  of  gangrene  in  its  relations  to 
binammation  more  fully  in  this  connotation. 

Tlie  term  gaiujreju-  is  ui)plii>d  to  death  of  living  tissn<-s  in  visible  masses  ; 
the  term  ulceration,  to  disintegration  of  tissue  by  the  death,  in  detail,  of  ih- 

» visible  moleoiUa  ;  and  the  immediate  cause  of  the  local  de^tth  in  either  case  is 
deprivation  of  an  adequate  supply  of  nutritive  material,  without  necessarily 
including  the  idea  of  iuflanmiutiou. 

The  serit*  of  clian^es  following  injurjr,  which  are  correctly  regarded  ascon- 
etituting  inflamniution,  do  tiot  include  immediate  death,  of  tlm  irijurud  fiart. 
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But  local  death  when  it  follows  an  iryury  alter  ever  so  short  an  interval,! 

when  the  seriejii  of  chaiigt's  has  been  very  iniixirtcctly  iiuiUjpirated — jioilfi^ 
not  even  begun — is  URually  t'redite*l  to  inflaninjation ;  whereaa  it  tihould  \k, 
probably  more  i-orix-etly,  asiTibeil  to  the  injurv.  Tliere  are  cases  occumiii: 
constantly  in  which  tissues  are  half  killed,  as,  lor  exanijihs  ui  a  emshcd  limli. 
and  are  unabb  to  take  part  in  the  inei'ea^«d  nutritive  aetion  neocsKitatcil  Iiv 
the  reparative  effort,  even  to  tiic  extent  of  M-purating  dead  from  livina;  ]«ru 
In  the  stttsiB  tliftt  follows  the  fii-at  afflux  of  blood,  these  tissues  perish,  &roD^li 
liiek  of  vital  power  in  their  vessels  to  carrj'  on  the  eircnlation.  This  lack  of 
|>ower,  throua;h  injury,  nmy  manifest  itnelf  at  any  stage  of  the  eonstrnetive  pro- 
cess ;  and,  wlieu  it  become-s  manifest,  sloughing  and  gangrene  take  place.  In 
this  Bcnse  inflammation  may  be  saiil  to  terminate  in  gangrene.  But  it  woul 
convey  a  more  correct  idea  of  the  pathological  condition  to  say  of  such  a  T&i 
that  the  injury  is  too  severe  to  be  remedied  by  the  limited  power  of  repa 
with  which  tlie  human  organism  is  endowed.  "We  may  conclude  from  tlit^ 
cousidenitioiirt  that  neither  ulceration,  nor  gangrene,  can  bc>  pn>|»erly  style*!  h 
"termination"  of  inflammation.  The  results  of  the  inflammatory  eonditiou 
to  which  this  term  is  correctly  applicable,  will  be  enumerated  hereafter. 


The  Sionifican'ce  of  Suppibation. 

Having  now  snrveyed  theditfoivnt  forms  of  suppuration,  as  \\  t>ccu»  m 
wounds  m  the  process  of  healing  by  the  st'cond  intention,  im  nwrnbranes,  and 
in  the  substan<.-e  of  the  tissues,  unu  Laving  examined,  incidentally,  the  rels- 
lions  of  ulceration  and  gangrene  to  iuiiiimmalion,  we  ure  in  a  position  to  fo 
a  judgment  as  to  the  uses  of  pus,  and  the  genend  signilit^nce  of  this  mi 
characteristic  of  all  the  manifestations  of  the  uiflamnmtorj'  condition.  Me 
while,  however,  there  an*  some  physical  r^unliticsof  pus,eonnet.'teil  principally 
with  abscess  formation,  winch  still  remain  to  be  noticed. 

SiuMFiCAScB  OK  Odors  pbom  Vvs, — The  discharge  fi-um  an  abscess,  esj«- 
ciidly  in  certain  localities  of  the  body,  is  liable  to  give  otf  an  oflensive  odor. 
This  is  due  to  contamination  by  fetid  gases  generated  in  the  vicinity  of  the 

abscess — pus,  like  other  substances  containing  fat,  liecoming  readily  tainted. 
Thus,  the  iiower  by  which  gasiw  ]>eniieate  uninml  membranes,  known  jis  t'5- 
iiiosis,  explains  the  fetor  of  the  pus  from  abscesses  fonning  near  the  re<.iiuii. 
or,  in  fa*^^t,  in  the  neighborhood  of  any  part  of  the  aliuieiilary  t-aual.    Tlic 
badly  Hineirntg  giwcs  getieniU-cl  witbiii  the  inteHtini-s  are  al»*orbiil  by  the  pw 
fitrmcd  outjticlo  of  it,  through  the  intervening  niembmne^     Tins  is  true  of 
pus  forming  in  the  ticigliborhood  of  the  mouth,  tonsils,  pbaiynx,  and  ffis«>ph- 
agiis.     A  peculiar  simr  smell  has  biH'n  nftticinl  in  ])us  fivm  (he  vicinity  ol"  tlio 
small  inlcsluie,  suggestive  of  the  earlier  stages  of  digestion.     There  is,  comw- 
qucntly,  a  certain  diagnostic  value  in  the  CMlor  of  pus.     If  the  dischargi?  frooi 
an  abscess  of  the  nei-k  should  lx>  olfensive,  it  may  be  safely  ar^umed  to  curac 
from  a  sonrce  as  deep  (is  the  jiharj-nx. 

In  pus  which  is  retained,  and  at  the  same  time  mingled  with  the  secreti'tit* 
of  an  inflamed  mueons  ntemhrane,  as  in  tliut  which  (Micasionully  ctdlecis  b  tb"' 
antrum  of  the  upper  jaw,  the  fetor  is  excessive.  In  oziena,  or  where  draJ 
bone  is  present,  or  a  foreign  body  wetlged  in  the  nasal  i-avitiej*,  it  is  oolori- 
ously  oflensive.  It  is  noliceaible  that  m  eaelt  of  these  lawes  the  odor  is  pecu- 
liar, (in<l  difters  from  all  others.  Substances  absorbed  into  the  blood  gi*t' 
tlieir  t>dor  to  pus :  a  Frt^neh  author  states  that  ulcers  of  the  leg  in  taiini-r*. 
who  work  in  badly  smelling  bides,  are  remarkable  for  their  extreme  fetor; 
and  the  islor  of  the  dissecting  rooms  has  bwn  ri-eoguized  m  tlie  pus  of  mi 
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following  a  rlwAocting  wound.     The  pim  from  bulxxw  of  the  plague  is 
^(n^nhed  IV)  smelling  horribly,  and  that  from  the  puetulee  of  f(inaiI]iox  in 
(Cciiliarly  disguating. 
Under  other  firt^unistiiin'CM,  when  piw  gives  off  a  fetid  odor,  if  this  is  uot 
tu»ed  by  the  atlmixturcof  dead  and  sloughy  niateml  fbreigti  to  its  own  sub- 
taucc,  it  iH  the  result  of  actual  or  approavhing  (Icit*)mpoRitkiti.     In  de<*<in)pi>- 
ition,  the  imlphatert  of  itH  albiiiuen  become  8u]phurat*»,  and  tree  sulphuretted 
S^ytlrogen  is  extrit-ated,  which  eoiuhineri  with  the  ammonia  given  off  at  the 
inie  time.     There  is  aUo  a  trace  of  phosphurettetl  hydrogen  prewnit  wliich 
mtribules  to  tlie  wlor.     Deeompoflition  of  pnw  oft«n  takes  ]>Iaie  lu-oiuid  a 
wound,  where  it  eol!oot«  nud  ilrics  upon  the  hurfaoo  in  conwtpieiieo  of  the  high 
^temperature  of  the  body.     When  lotions  containing  lead  are  employed  uniler 
circumntancos,  the  dretwingrf  are  liable  to  be  colored  black  by  deposit  of 
le  Bulphuret  of  lea(L 

Poisonous  Qi;ALiTitLs  ok  Pis. — 0[iinionR  have  varied  irtrangely  na  to  the 
__  cissefwion  of  iK)iAoiinuH  qualities  by  nu«.  T<e*i8  than  half  a  century  ago,  all 
the  fatal  «urgu-al  fevers  were  habitually  ai*oril>ed  to  it.s  real>soriition  into  the 
organism  from  wounds.  AR^er  the  old  theory  of  pyseniia  had  tea-sed  to  pre- 
vailf  pus  wu  regarded,  uuder  the  iuHucnce  of  the  chemico-vital  teachings  of 
Robiu,  aa  a  positively  imioeeut  subntanee.  More  recently  a  belief  hai*  become 
geueral  that  it  po*«e86efl  "infective"  properties, the  intimate  nature  of  which 
is  still  under  judgment.  Thus*  we  may  say  that  nomiol  pus,  unlesK  HOine  virurt 
or  poison  may  have  been  uccidentally  introduced  into  it,  ha.-*  Iteon  uttiially  re- 
garded as  a  hlatul,  innoxious,  unirritating  fluid.  But  ex^>enments  upon  ani- 
aU,  first  made  a&  early  us  1849,  by  Sedillot,  and  uiore  lately  by  Billroth  and 
''eber,  Chauveau,  Senator,  and  uthery,  liavc  demonHtratctl  that  not  only  pus, 
\otherpixKluct8ofheuUhyinflammatiun,whcn  introduced  into  the  organism, 
the  power  of  exeiting  iuflamTnation  in  the  form  of  abscess  and  fever. 
Tn  the  experimcntrt  of  Setiatur.  made  for  the  purpose  of  studying  fever,  per- 
feetly  fresn  ht-althy  pus  was  inject i-^l  beneath  tiie  integuments  of  healthy  dogs» 

fe^ith  the  invariable  eft'ect  of  producing  a  rise  of  temperature  within  an  hour 
r  two;  hut  a  large  proportion  of  tlie  dogs  thus  treated  died  in  a  few  days 
witji  symptoms  of  septiciemia,     Chanveim  lias  proved  tliat  the  fcvei>pro- 
luciiig  quality  of  pus  resides  in  its  solid  elements;  for  iiyeetions  of  filtered 
'  pK>r  puris  were  fonnd  to  be  iimoeuous. 
The(«e  tact^  and  many  others  of  similar  import  and  eq^nal  interest,  are  to 
kept  under  a<lvisement;  but  inferences  t"roni  them,  as  applicaible  to  the 
kunuu)  organism,  arc  hardly  us  yet  justifiable  Wyond  the  general  admission 
lat,  ui  H  eertuiii  degree,  the  products  of  healthy  iiidamnuttion  possess  the 
n/eftive  quality. 

*  Wliere  a  wound,  or  an  ulcer,  is  partly  gangrenous,  or  phagedrpnic,  in  fact, 
lj>  to  the  time  when  a<'omplete  layerofhejiltby  granulation  liiu^  formed  U[M^n 
surface,  its  pus  will  always  contain  more  or  less  dead  or  dissolving  tissue 
ietrit}is,a»  it  is  called.     The  yellowish-gruy  ftocculciit  or  leathery  atlherL-nt 
material  which  cannot  be  washed  away  from  the  bottom  of  a  wound  or  ulcer, 
this  condition,  is  simply  dead  tissue  not  yet  cast  <jff,  because  granulations 
not  ae  yet  completely  organized  beneath  it— the  organization  of  a  healthy 
lyer  of  granulation  tissue  upon  the  living  surtiice  being  absolutely  retjuisito 
insure  the  safe  separation,  in  tlie  noruml  order,  of  dead  from  living  parts. 
But  there  arc  certain  ciivumstances  under  which  pus  does  acquire  poisonous 
j;roi>crtio*  which  do  not  belong  to  it  jm-  .•*f,  as  when  it  becomes,  accidentally. 
It  vehicle  of  a  virus,  as,  for  example,  the  virus  of  the  contagious  venereal 
ilcer  called  chancroid.     Under  these  circumstances  it  is  pmperly  denominated 
'virulent  pus.'*     Here  there  is  no  difference  whatever  demonstrable  by  the 
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micros^^pe,  &»  yet,  nor  by  the  f^tricteet  chemical  auftlysim  from  pue  of  ordi- 
imry  quality.  Tho  virulhiee.  of  pU8  thus  contamiimUil  lit'Iongs  neilher  tu  ha 
corpuwcK'H,  nor  to  lia«.'teria,  but  to  i^ortain  iinknowii  f*uhi*tanct.«  soluble  in  its 
sertini,  aualoffotis  to  tlioac  which  exist  iji  the  blood  in  syphilid,  in  the  imal 
muc-iis  of  glaiwIc'i-H,  or  iii  the  Haliva  of  hydrop)iobiu.' 

Pes  Involves  Waste  of  TirrI'E. — It  ha»  been  ixiiderLHl  sufficiently  obriow 
by  the  preceding  considerationit  that  pus  production  invoIveM  tkwtnicticn]  of 
ti(Mue.  Ah  Strieker  ;iiwerl(>,  *'  where  pun  itt  fornnnl  in  tiie  niidFt  of  thetiwnue, 
the  tissues  njuiit  U'  disfintc^ratcd;  it  is  the  tiiMuc  ii«H.-lf  which  is  transfonoed 
into  pU(*-corpiisoleM."  Tn  addition,  atljaccut  parts  aiv  damage*]  by  interrup- 
tion of  their  fnnrtioii,  and  by  prusfiure;  and  Iw-id  death  is  produced  by  uloeia- 
tdcwi.  Put*  pixxiuction,  in  tho  i^sc  of  woniids,  therefore,  involves  not  onlj 
delay  att  to  healin^^  but  positive  di«lrneti(»n  and  waste  of  material  in  the 
ooDBumiuai ion  of  tiie  healing  priKvas;  and  t»ui)puration  is  m«pt'rly  reganltd 
as  a  symptom  of  the  destructive  phase  of  innumnmtion.  The»c  concltisiuiu 
will  become  niore  obvious  if  we  cxainiiie  a  little  more  closely  into  the  luetof 
puft. 


UsKS  OF  Pus. — ^For  what  purpose  is  this  secretion  furnished  by  tliC  blood  at 
the  expense  of  the  tissues?  AVhat  are  really  its  uses?  These  queiiiioiis  are 
readily  answered.  Mau^aud  dificrent  uses  have  been  assigned  to  pua, aome  of 
which  are  entirely  fanciful,  .lames,  of  Kxcter,  wlio  wrote  in  1832,  embodies 
tho  general  stmst^  at  that  dato,  in  the  opinion  that  the  sciTfition  of  pus  is  a 
necessary  auxiliary  to  the  process  of  granulation,  for  "tlie  ncwly-fomiod  parti 
have  no  protection  to  defend  them  a^inst  the  injurious  impressions  of  exte^ 
nal  agents;"  this  "appears  to  be  its  legitimate  use."  James  judiciously 
remarks,  coiK-enung  jms,  tliat  *'  if  we  can  sufficiently  protect  the  womiJ  from 
the  irritation  of  external  agentw  it  will  had  without  it;"  referring  to  "scib- 
bing,"  in  proof. 

At  an  earlier  date,  the  flow  of  pus  was  sup]>osed  to  exercise  a.  tlrjntrtttiu 
iiitlTionre  both  upon  the  wound  and  upon  the  system  at  large.  It  was  thought 
to  cleanse  a  wound,  and  to  prepare  it  for  healing;  and  means  were  commonly 
employed  to  promote  its  flow.  The  popular  mind  still  attaches  importance 
to  the  idea  that  siippuiiition  piirgcs  the  bmly  of  wimething  injurious;  and 
the  term  "onrruption  is  still  npphed  to  pus,  and  a  certain  siitmfartion  excited 
by  itH  \'n-c  difM-harge.  Hence  one  of  the  wpure<*s  of  eonfidence  in  the  remedial 
jiowcr  of  getons  atid  issues.  Hut  at  the  present  daj',  the  conviction  has  grado- 
ally  come  to  prevail  that  these  uses  of  pus  are  imaginary.  They  certainly 
liave  not  been  eonfinued  by  the  iucR'asmg  accuracy*  of  our  knowledge,  nin 
tlie  opinion  of  Robin  is  now  gericniUy  received.  Tliis  writer  asecrts,  broiuUy, 
tJiat  "  it  canuot  be  demonHtmte<l  that  under  any  rireumstancts  siijipuralinn 
does  gootl,  or  that  it  exerts  any  salutary  influence  by  depuration.''' 

We  may  safely  regard  mijipuration  as  simply  an  exuberant  overflow  of 
plastic  material.  The  leucocytes  wliich  are  washed  away  from  tlie  sur&ceof 
a  wound  are  evidently  not  necessary  foj*  the  suocees  of  the  constructive  |tni- 
cess.  They  are  in  excess  of  the  demand.  Their  fellows,  which  remain  ItcLitnt 
develop  into  tissue — they  sid>Rer\'c  a  UHefnl  iiuriiORc;  but  tlK>se  which  art 
washed  away  as  pus-<.v>rpuwlen  niv  wa«ted — tnov  are  alwrtious.  The  ttuth 
of  this  view  is  confirmed  by  what  happens  when  beulthy  granulating  .'turfiK'"' 
are  brouglit  in  contact  and  kept  carefully  in  apiwsitiou.  We  know  liy  da^h' 
experience  that  they  unite  at  once  and  grow  together.  The  que«tioo  ** 
asked  in  conne<;tion  with  this  mode  of  adhesion  of  granulations,  or  socondai? 


1  KoWii.op.  cit.,  p.  414. 
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atlliiwioii — "  What,  in  this  event,  Iwcomes  of  the  pus?"  TIic  answer  i»  ai)vtou» : 
It  coaitet)  to  be  produced  the  moment  tlmt  the  granulating  Kurfaco^  art?  KiurccMt- 
fuU}*  brought  together.  Tlie  immediate  demand  lor  development  into  tissue, 
ill  the  uew  attitude  of  the  wound,  aflbrds  ample  scoix'  for  both  the  force  and 
the  nmterial  bitlierto  wuatini ;  and  the  overflow,  ua  pus,  is  at  an  end. 

It  i«  by  this  same  mechanism  that  an  abBeees  heals,  after  iu  oontenta  Imvo 
been  diaehargod.  The  walls  of  the  cavity,  lined  by  ^nuiulationa  whivh  have 
formed  around  the  central  cause  of  irritation  by  whiuti  the  abscegs  was  pro- 
voked, tend  to  come  into  contact  a.-*  ita  contents  arc  voided,  llie  force  that 
brings  them  tojKther  is  the  i-ontrat-tilitv  of  tlie  tiswues  which  form  the  walls 
of  the  cavity.  If  this  tendency  is  uitelligently  favored,  prompt  adhesion  fol- 
lows, and  the  discharge  of  pus  ceasee.  Just  in  proportion  as  this  natural 
tenuiiiation  of  the  coiiBtructive  inflammation  is  m  any  way.  prevented,  the 
absoQBB  id  liable  to  reflult  in  a  sinua.  There  is  available  evidence  that  auppu- 
nition  in  not  ouly  lutclcsa  and  wuetcful,  as  tshuwn  by  thette  examples,  but  tfiat 
it  is,  in  other  ways,  poaitively  iiyuriuus. 

And  yet  it  may  l»e  remarked  that,  us  fur  iw  the  eliminative  theory  as  to 
the  niusitt*  of  abwcss  fonmition  is  true,  pus  is  to  be  t'redited  a«ati  adjuvant  in 
tioating  out  foreign  substances  lodged  in  the  body,  and  noxii>UH  maTerials  be- 
gotten within  it.  A  How  of  pus  has  also  a  certain  usefuluesa  in  floating  away 
loreigii  and  dead  matter  from  a  foul  aurtacc,  aa,  for  example,  from  tliat  of  a 
contuMnl  wound,  taking  a  helpmg  part  ui  wliat  the  older  surgeons  called 
"digestion*'  of  tlie  wound.  To  this  extent,  therefore,  it  nniy  Ix"  regarded  as 
OB  eluniuiLtiiig  agent :  and  in  the  lower  animaU.  after  grtkimlation  lias  fairly 
l>egnn,  pus  ai"<U  m  fonning  a  cnist  by  which  cicatrization  is  favoreii.  Mcan- 
wiijle  it  is  to  by  oliserved  tlmt,  wlieu  it  cannot  be  cut  short  by  promoting  the 
adhesion  of  granulating  surli»ces — u  [wa-sibility  which  the  surgeon  should 
alwaj's  keep  lu  view— the  normal  terininalinu  of  suppuration  is  reiu-lied 
tlirough  the  repressive  influence  of  cicatrixation. 


Vakietiks  op  Poa. 

The  conatUution  of  pus,  as  heretofore  remarked,  is  aubjeet  to  constant 

variety,  not  oul v  in  different  imlividuals  and  fonns  of  disease,  but  in  difl^erent 

•.■otiditioiis  of  tlie  aame  individual,  and  in  different  loi^alities  of  the  Ixnly. 

Under  the  influence  of  an  attack  of  indigestion,  for  example,  tite  character 

of  the  pus  from  a  heidthy  granulatuig  wound  will  give  evidence  of  temito- 

rary  change;  and  al^er  a  chill,  as  of  pyiemia.  it  usually  becomes  scanty, thin, 

a,Tni  watery.     The  sudden  disapitea ranee  of  the  jjnrulcut  disdmrge  fn^m  a 

Vouml,  simultaneously  with  thei-hill  hy  which  grave  symptoms  were  ushered 

%i,  natunillv  snggestt-d  to  the  Miirgi!«>ns  of  the  lji>*t  goiiemtion  that  the  serious 

change  in  t\ic  patient's  wuidition  was  caused  by  ^'mworjitinn  of  pus,"  and  Hie 

absce^cs  in  the  intcriuil  organs  which  foUownl,  seemed  to  lend  support  to 

this  idea.     But  these  facts  are  now  explamed  ditferently. 

L    In  chronic  uud  cold  aWcesdcs  the  pu*-corpusclea  have  orten  a  ])allid,  drop- 

^cal  apimiRuice,  and  i«>metunes  tJieir  luiclei  catuiot  be  made  upinii'ent  by 

idding  acetic  acid ;  these  L-orpuscles  have  long  since  ceased  to  live,  and  are,  in 

fact,  beginning  to  un<Iergo  solution.     The  senim  of  this  variety  of  pus  is, 

consei^nently,  rarely  irsmsparent;  it  is  generally  turbid.     With  those  water- 

0oiike<l  pus-oeUs,  others  are  foxind  in  a  c-ondltion  of  fatty  iufiitnition.     In  pus 

oni  nbsccfts  of  tlie  female  breast,  duruig  hictation.  lailk-glubuies  may  be 

^iind,  and  in  tlie*;,  as  well  as  in  aW-eMScs  of  the  lyiupbutii-  glands,  cells  of 

iveinent  epitlieliuni  fnjni  the  ducts,  and  alsu  glandular  ct'lls,  are  ot\cn  pre- 

it.     If  wo  knew  more  of  the  subtle  proiresses  of  organic  chemistry  carriod_ 
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on  in  the  tissues  and  fluifle  of  our  IkkIips,  wo  should,  ilnubtU-ss,  tind  immj 
produeta  derived  from  cbcmionl  chftuges  in  theso  unstable  nllmuiiuons  o'ln- 
pounds,  eapalile  of  ncticig  or  loetd  Irntantu,  and  of  causing  thettc  abecoM^ 
Even  thinner  nnd  palerthan  the  put*  of  a.  cold  abcteoM  h  that  from  cavitits 
containii^  dead  bone  left  behind  after  an  absccae  ha8  failed  to  eliminate  ii : 
here  we  mid  sometimerf  drops  of  oil  from  di^^olvin^  marrow,  as  well  as  mi- 
iiutc  granules  of  osseous  dt-trituw  whi*':!)  run  KonH-tinifs  be  felt  between  the 
fingeni.     Careful  acnitiny  niay,  therefore,  in  any  ea.**,  aid  in  diagnofiU. 

Pu9  from  varicose  aiid  uidolent  ulcere,  from  ulcerated  epithelial  tumore, 
from  the  true  sj^philitic  chanere,  and  also  from  phagedfienic  ulcers,  is  thin, 
serous,  and  "  sauious,"  and  contains  more  or  less  detritus  of  tisane— qua) itiei 
significant  of  the  absence  of  healthy  effort  in  the  way  of  repair.  The  tyjte 
of  saniotia  pus,»of  what  is  callwl  irhor^  is  found  in  the  dischai^  from  an  np«i 
eancer ;  it  contains  much  already  dead,  or  liquefving,  cancer  tissue.  II*.  on  the 
other  hand,  a  cancei-oua  tumor  be  i-emoved,  freely  and  entirely,  and  the  wound 
left  ojHjn,  tiie  surmunding  healthy  tissues  will  shortly  eject  cream-like  pofi, 
significant  uf  active  cell  fonnation  and  rapid  repair.  Canceronp  I'cfior  is  ofttu 
excetwive  in  quantity  and  exhausting  to  the  strength  of  the  patient ;  it  is 
given  oft'  by  the  new  vtwsels  of  the  cancerous  growth  which  an;  imj>otcnl  to 
niniish  true  exudation,  and  simply  exhauttt  vital  force  in  the  effort. 


Substances  Mistaken  for  Pus. 

"We  have  said  tliat  pus  m  a  solid  fomi  has  been  mistaken  for  tubercle,  wlieii 
devetopod  under  pressure  in  l>one.     Solid  pns  0iwurftftIs»>,  habitually,  iu  other 
localities:  in  the  »uU-\  between  the  convolutions  of  tlie  surface  of  the  brain 
and  spinal  conl,  in  metunglti^ ;  ou  the  iris,  where  it  can  oflcu  be  seen  in  the 
form  of  little  rcmuded  masses,  in  iritis;  lu  the  coniea;  and  in  other  tissues  of 
the  eye.    Oii  the  other  hand,  there  are  fluids  in  the  body,  and  even  solids, 
which  are  often  miscalled  pus,  in  which  the  niicroHcoi>e" fails  to  reveal  its 
characteristic  elements.    As  examples,  we  have  the  Hiiid  eftuKod  in  pfritoiiitia, 
or  pleurisy,  cjillcd  purulent,  but  often  nothing  mure  than  the  serum  of  those 
cavities  with  a  few  leucocytes  ui  suspeofiiou.     An  exaggcmted  flow  of  mucus 
from  any  of  the  mucous  canals,  with  an  increase  in  number  of  the  leuctRTtei 
which  it  normally  contains,  ttfVen  forms  an  imitation  of  pus — as  in  the  fluid 
of  bronchorrhren.  and  of  some  forms  of  gleet,  and  espwially  in  rci-tal  mu<nis 
when  folorod  yellow  by  bile.     The  fluid  found  in  the  pelves  of  the  kidneys 
after  death,  resemblrts  pus,  but  in  only  urine  holding  in  suspension  epithelium 
from  the  urinary  tubuW     A  similar  explanation  applies  to  the  fluid  which 
can  be  pressed  out  of  the  prostatic  ducts.    The  secretion  of  (he  tonsils  collected 
in  its  eryptrf,  is  not  uiifre<pK'ritly  iniKtakeu  for  pus,  and  ulceration  n*«unie<t 
to  bo  present,  when  it  is  not.     (lots  of  blood  which  form  in  arterit:*  afte 
ligature,  or  after  embolism,  are  liable  to  break  down  into  a  soft  yellowWi 
fluid  strongly  resembling  pus;'  and  a  similar  puritbnn  liquefaction  is  liable 
to  take  pliu'c  in  other  tissues,  as  in  lymphatic  gland*,  sometimes  in  the  te- 
ticle,  and,  moix*  niiviy,  in  the  interior  of  libmus  tiuuon*. 


Injurious  Conseqi'encks  of  StrpptTRATioN. 

The  vital  effort  which  results  in  the  fonnation  of  pus  amongst  theeolitlt* 
sues  of  the  body,  just  as  in  wounds  and  ou  niembranoua  sumcee,  only  in » 

■  Vlrohaw,  Cellalar  Pathology.     Trannlatecl  bjr  Cliance.     Ixtadon,  lEKM. 
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TeattT  degree,  inevitably  involved  a  dcstructiou  of  exiating  tisane,  besides  the 
^adtelnl  overflow  of  luiatomieal  elemeiiU  whidi  we  have  jilntfidy  ro*M>giiizccl. 
Whcn'ver  heulini;  hwi  followed  suppuration,  there  u  evidence,  in  the  aepr<»- 
«ion  of  tho  eieatrix,  and  in  tliG  general  shrinkage  in  volnma  of  the  parta  in- 
volved, tlmt  there  has  l>een  ]om  aj»  to  bulk — eerluinly,  also,  a«  to  quality — of 
pnM-xisting  tissue.  A  ciciitric-iul  tsurtiu-f  never  coiituiiw  swcut-glnnds,  nor 
Lair-bulbd,  and  only  uflcr  u  good  deal^of  delay,  according  to  Paget,  the  yellow 
clacttic  fibrcR.  "  But,"  it  may  be  (lAked,  "  is  not  the  healing  of  tlie  wound  to 
he  credited  to  the  suppuration  T  By  no  means.  A  moment's  reflection  will 
recall  the  fact  that  the  most  prompt  and  solid  healing  with  Icoj^t  loss  of  snb- 
tttanoe,  is  accomplishtHi  in  prinuiry  union,  in  the  Hubcntancous  coiiwolidation 
of  u  dividetl  tendon,  and  in  that  of  a  simple  fracture,  where  there  it*  no  pus 
formation  wliatever;  in  ehort,  that  new  twsue  is  freely  gcnemted  without 
it(*  aid. 

Again,  examples  are  occurring  constantly,  in  practice,  of  patients  wasting 
with  suppiimtion  who  are  benefited  by  cod-liver  oil;  and  of  amputation  for 
injuries  of  linihH  in  wliieh  repair  has  failed,  and  where  im|irovement  in  the 
patient's  condition  liu-s  begun  at  once  utVor  the  renioval  of  a  source  of  exhuust- 
ine  and  impotent  .siippunition.  Daily  experienft.'  tolls  ns  that  liectic  fever  is 
coincident  with,  if  not  fjiuscd  hv,  suppumtion  from  surf'afcs  iucaiwdde  of  heal- 
ing. We  have  to  atld,  also,  to  the  injurious  effects  resulting  fi"om  pus  prodnc- 
lion,  the  poseibility  of  amyloid  degeneration  of  the  arteriee  and  the  viscera ; 
for  m<Mlcm  iwtholog)-  has  recognized  prolonged  suppuration  as  one  of  the 
most  common  causes  of  this  gnive  ftiid  olwcure  affection.  The  conclusion, 
therefore,  seems  to  Ix'  unavoidable  that  the  Beerctioii  of  pu»  Is  not  only,  in  a 
general  way,  ust^less  mid  wasteful,  but  that  it  is,  in  many  cases,  jxfsitively  in- 
jurioixs;  while  the  benefit  to  bo  derived  from  it  ia  uncertain,  and  in  some 
degree,  hj-pothetical. 

It  is  de»>irahle  that  the  surgeon  should  recognize  these  truths,  and  assume 
it  as  a  duty  not  oidy  to  favor  rapid  union  in  wounds,  and  a  prompt  cure  hi 
abs(;ess  and  sinus,  wherever  this  result  is  feasible,  but  nruler  all  eircumstanees 
to  avoid  suiitiuration  as  much  as  jiossible,  and  to  arrest  it  always  as  soon  as 
he  can,  keeping  in  mind  the  tact  that  the  formation  of  pus  involves  tho  ex- 
penditure of  vital  force  just  as  much  as  the  construction  of  tisitue. 


PiiRULBST  Infiltration  with  CoNJfECTrvR-TissuB  i^bcrosis. 
Three  ways  have  been  thus  tar<lescribed  iu  whifh  pus  formation  takes  place 


H  Tnree  ways  nave  oeen  inns  larxiescrinea  lu  wnu-n  pus  lormation  taices  pi 
"in  the  organism:  (1)  on  the  surface  of  wounds  healing  by  granulation;  (2)  on 
Berous,  mucous,  and  tegumentary  surfaces;  and  (8)  in  the  ft>nn  of  a  collection 
imbcdde«l  in  tho  tissues  and  bounded  by  well-defined  walls,  as  an  abscess. 
Tliere  is  a  fourth  varietv  in  which  pus  fornuition  is  not  uufret|uently  encoun- 
tered, namely,  as  an  infiltratiou  into  t}ie  substance  of  a  piirt — mostly  into  the 
moahcs  of  the  connective  tissue,  or  into  the  ceHiilar  inTcfspat-es  ocTUpied  by 
this  substance — ^with  a  tendency  to  spread  i»r  travel,  and  showing  no  disposi- 
tion to  selfdimitation  as  in  abscess.  From,  abscess,  which  is  always  charac- 
terized by  limitarj-  walls,  this  mode  of  pus  tbrmation  is  distinguished  ns 
purulent  iuJiUralion,  and  it  is  also  often  spoken  of  as  *■'■  diffused  inflammaiiotu" 
This  ol>seurG  term  wa«  first  aj>plicd  hy  Duncan,  of  Edinburgh,'  to  the  paa 
formation  formerly  so  oommon  m  the  axilla,  and  duetily  amongst  the  muscles 
of  thearin  and  thorax,  afrer  dissection  wounds,  and  aner  venesec-tiou,  iu  which 

*  Ctie*  of  DWTiWe  lnli»mma.lion  of  lh«  Cetlul&r  Tfxture,  with  tho  Apjwarnnwji  nii  Diftsttcliim. 
JU'^  OtBerrsliaiu.  By  Andrvi*  Duncan,  Jun.,  M.D.,  fXe.  Bditiburgh  Uediw-Cbirsreicai 
"^asMtioM,  vol.  I.  p.  470,  1^24. 
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the  tendonry  to  aelf-Iimitation  was  noticeably  aboent.     It  has  since  been  i^ 
plied  bv  Knglidh  Hur^eous  to  the  diiTucK^  uiid  tfpreuding  AUppuration  attendiiir 
cryeipelaa  when  this  disease  affects  the  parts  Iwneath  mu  surface.    The  Fmi<Hj 
Burgeows  speak  of  this  variety  of  iiifluiiiination  as  tHjfugn/  phlegmon,    Tlie 
relation  it  hears  to  erj'Bipelaa  has  always  heeii  vagnely  definon  ;  hut  our  iiicais 
are  clearer  since  modem  nurgica!  pathology  has  recognized  that  each  of  tle*.> 
forma  of  Hprcading  influimnation,  as  well  as  simple  cutaneous  erysi[)elu.i.  Im^ 
for  its  cause  a  |H.*cu]iar  iufettive  [wisoii  aiialc^us  to  thatdiw.-oveped  by  K(x.li. 
by  wliidi  he  paKhicetl  spreading  gi»iigreue  in  mice.     The  common  cftVct  oi 
these  poisons,  in  mantis  to  ninso  more  or  less  rapid  deatli  of  tlio  connective 
tissue  when  lirought  in  contact  witli  its  meshes  hy  the  IjTnphatics,  or  other- 
wiBe.     The  etiWt  produced  hy  putrid  or  altered  uniie,  when  extravasated  mto 
the  connective  tissue,  illustrates  the  liahilitj'of  this  structure  to  die  promptlf 
in  consci:|uenco  of  aucli  noxious  contact.     It  is  the  putrid  element  in  this  CSM 
that  kills,  tor  experience  has  ilemonstrated  that  the  contact  of  healthy  urine 
with  the  tissues  does  not  necesaarily  lm{iair  their  vitality.* 

A  iH>ntu&ed  wound  of  the  hand  in  a  mechanic,  in  which  prompt  heulinghu 
been  prevented  by  neglect  or  exjKwure,  is  liahle  to  be<iome  compli(^to<l  oy  a 
difluse  swelling  of  the  forearm,  with  purulent  infiltration  of  iu  musi^-ulor  in- 
terspaces. Tliis  complication  has  been  described  as  "subfascial  inflammatinn;" 
ill  reality  it  is  aconnective-tissne  necrosis  fi-om  poison  bnjuglit  hy  the  hnmAi* 
atics  from  tlie  fostering  wound  of  tlie  hand.  Dr.  AVeir  Mitchell,  in  his' study 
of  the  effects  of  the  venom  of  tlie  rattloiaake»  describee  in  detail  the  influence 
of  this  poison  u|)on  the  tissues  at  and  near  tJie  wound.  "When  the  victim  sur- 
vives the  first  effects  upon  the  ncr\e  centres,  the  suppuration  that  follows  a 
siiake-bitc  is  of  the  diduse  variety — the  lialf-poisoned  tissues  in  the  neighlwr 
litKxl  seeming,  for  a  time  at  U-ast,  unwiual  to  the  task  of  getting  up  a  uvrrier 
of  healthy  gnmulations  to  limit  its  advance  and  ser\'e  as  a  basis  for  repair: 
and,  befoi'e  final  healing,  sloughy  masses  of  dead  tl^ue  are  always  thrown  otf. 
This  latter  phenomenon  is  mentioned  by  Dr.  Dunoim  in  those  of  his  caaee 
of  " diffused  cellular  inflammation"  in  which  the  patients  survived;  and  it 
is  a  well-known  feu  tuft  in  phlegmonous  cr)'8ipela!s,  and  **aub&scial  inflam- 
mation." 

In  a  wonl,  then,  the  pathology  of  the  preecnt  day  doce  not  clearly  recog- 
nize any  especial  significance  in  any  of  these  terms,  and  tends  to  suhetitau 
for  them  death  of  tissue  from  contact  oj  a  j>oisoti^  and  pusfontuUionfor  tht  put- 
}>ose  of  eliminaiinff  dead  tisme.  The  eftbrt  at  pus  formation  is  weak  and  dif- 
fuse, simply  Itecjiusc  the  influence  of  the  poiartnous  contact  imimirs  in  B 
gi-eatcr  or  less  degree  the  vitality  of  the  neighboring  tissues,  and  weakena 
nieir  capacity  for  pi-ouipt  and  healthy  repiiir.  As  soon  as  the  i>oisDDO(H 
influence  ceases,  more  vigoi-ous  and  healthy  gmnulations  are  formed,  and  the 
pnMluetion  of  new  connective  tissue  goes  on  as  in  ordinary*  confitracti^t 
inflammation. 

The  characteristic  symptoms  of  this  variety  of  inflammation  are  a  pecnfiar 
doughy,  lx>ggy  feel,  attended  hy  dee^'  sorenews  on  pressure,  but  mn-ly  a  dis- 
tinct sfiise  of  fluctuation,  with  a  viinoblc  amount  of  surfatv  redness,  ivriiafw 
a  brawny  thickening  of  the  skin  over  the  att'ected  |iart,  and  a  tendeiiry  lo 
surfac-e  gangrene,  in  patches,  from  cutting  ofi"  of  the  vascular  supply  of  il"* 
akin.  Thus,  one  of  the  best  remedies  of  the  surgeon  is  to  save  euri** 
elouj^hing,  and  fever,  by  liberal  incision  of  the  integument,  in  onler  to 
tacilitate  the  early  cscaiw  uf  dee|K'r  sloughs.     In  these  uicisioos  he  licof- 

I  In  H  |iaiic>il  Mhnt  Ilintu;;li  thr  i1litt»ii<li«i]  liladili^r,  reooviTy  follnwiHl  wUhout  nnjr  3laa;lil*c- 
(Vaii  Buri'ii.  New  Yurk  Mtfdical  Jourual,  May,  )S65.)  SiibrutAn«otiH  tnjectiout  oi  frecb  bMlAj 
urinf  mado  oxpt'dmaii tally  I'y  Koyca  in  iukil,  •Knrv  followwl  by  tM>  irritation  or  Ironltl^  mhttf*- 
(Vail  Bared  ami  Ki-yw,  Di«va»«n  wf  tliu  Oauito- urinary  Ori-aini,  p.  144.    New  York,  1S7-*.) 
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n\M»  a  M>t%-Mili(l  condition  of  the  »iibeuta»ooua  layer,  tbe  meshes  of  which 
se^in  (Iwtvndeil  with  fluid  oxiidution  ot"  vurym^  consirttenw,  with  w>ftor 
portion^  uf  t>vidently  dtiu)  tiHAUC  nwemhling  vet  tow  and  Lathul  iu  puH,  and 
aoiuutiinit}  tjoftviic-«l  and  dead  mutMisuhir  KubsUtuco. 


UscTic  Fkvbk. 

inoet  fri'quently  enconnterwl  in  r-otincction  with  th^  waato  and  oonse- 
uuut  vital  fxhuiiHtion  from  pus  piTMhu^tion  attending  Itwioia  Iwyond  repair, 
^et-tic  Fn'rr  is  projK'rly  tn-atefl  (»f  a^  a  («3'nipt(>m  of  dostruetivo  in  flam  mat  inn. 
It  ii*  a  itcrsiRtiMit,  tt^ariiug,  low  form  of  continued  fever,  charat'ttrized  by 
rooming  reiutwiou  and  uoctunml  exacerbation;  umuiici<tLng  a  pretty  con- 
stant and  n'trular  t-uecesHion  of  chill,  fever,  and  sweating,  iu  the  course  of 
everj-  twenty-f«uir  hours;  and  L-hai-acterized  by  progrt^sive  I'inaciation,  with 
a  tiMwlency  to  a  liitul  lerniinutiou  unlets  itn  ciiiiiw!  be  removed. 

The  immediate  or  extiting  c<mae  of  hectic,  like  that  of  the  other  fliirgieal 
ffvers,  is,  afl  far  oh  we  know,  the  abnorption  into  the  blood  of  Home  of  the 
terer-producing  product*  of  iiitbuDniatiou,  by  siiiall  quantitiee — instalmenta, 
aa  it  were — day  oy  day,  never  suflicicut  to  raise  the  temperature  of  the  bl<HHl 
high  etumgli  to  pmduce  imnitnlitttely  fatal  re^ultrf,  but  keeping  uji  a  steady 
]ier9iift4tit  drain  ni»*(n  the  «yst<'Ui  in  tlu*  way  of  combustion  of  the  tiwrtUnw. 
As  to  it«i  n-mof^T  causeji,  hwtie  is  nt'ither  an  owwential  nor  yet  an  eruptive 
fever;  it  ia  univen*ally  regarried  arf  Kyniptoniatic,  and,  a**  already  suggeated, 
mnptomatie  of  ttome  lesion  of  the  organittm,  generally  attended  by  i«u]>piira- 
tiou,  with  which  the  reparative  powcre  are  unable  to  cope.     Cbrouie  di&eimes 
of  tlie  larger  joiiitx,  and  compound  fractures  with  inoffeetual  dmitiage,  are 
moil  examples  of  tbe  wnrgicu!  Icttions  which  cause  hectic.     It  may  exist 
'here  tJiere  in  no  actual  sup]iuration,  but  8uch  indtances  are  rare. 
Tlio  oocurrt-ncc  of  liwlic  in  pbthinit*  is  regarde*!  as  an  indicntion  that  soft- 
ening of  tul)ercular  dcj-xwit  ha-<  taken  plncc.     A  cold  abiH?e^t)  may  have  been 
rwrng  for  many  moutlw  without  any  evidence  of  fever ;  but  if  it(*  contents 
suddenly  dint^hargt-d,  and  tbe  air  Iiuh  access  to  its  cavity,  a  chill  almost 
invsriidily  oe<*ur»  within  a  day  or  two,  followed  by  fever  anil  Mwcatiii|c ;  ami 
(he  daily  repetition  of  these  plienoiuena  nmrks  the  iimugumtii)n  nf  lui:tic. 
if    tiic  vomica  of  the  lungs,  under  exceptionally  fiivorahlc  <iri'umstanct5B, 
■H<mld  heal,  or  if  the  walls  of  the  abscess,  iiisteml  of  sloughing  piecemeal, 
■^c»uld  luiexpcctedly  granulate  and  adlierc,  the  first  evidence  ot  this  happy 
y'**-*<^tjrrence  in  either  cawe  would  lie  ceewation  <)f  the  hectic  fever.     A  case  ims 
>»  alittudy  mentioned  in  which  the  amputation  of  a  thigh  for  chronic  joint 
liwoaac  was  followed  by  inim^-^liate  and  nmrki'id  impi-ovenient ;  this  was  duo 
the  cure  of  hwlic  by  renuival  of  its  caUKe.     One  of  the  verj'  common 
jions  of  s*vondary  nmjaitutiiui  in  hiwpilul  pruetice  is  irremediable  iiyur3' 
*^    n  limb,  mortt  fre<pietitly  ibnnigh  the  conseiiuenees  t>f  compouwl  fracture^ 
**>r  (1,^^.  puriMMe  of  preventing  deuth  by  hectic  tever. 

^^he  tataf  result  is  brought  almnt  eurely  ami  stoadilv  by  the  wut^to  of  vital 

uirces  through  combiistion  of  tissue  material  to  keep  up  the  fever  heat. 

^tioiitw  with  hectic  ofti>n  consume  a  good  deal  of  nourishment,  but  it  seotns 

<lo  them  but  little  gotxl ;  enuiciatlou  goes  on  iu  spite  of  the  beef  and  tbe 

i*Ort<T  and  the  cod-liver  oil.     The  cy w  of  the  patient  become  more  ih-eply 

1^*,  Uie  ears  more  tmnspaiviil,  and  the  outlines  i»f  the  skeleton  more  di*- 

^^•^cilv  visible.     8t»   in    the  dogs  who  were   the  subjwts  of  \Veber's  fever 

^'*\itnmeiits  ;  the  animals  in  a  state  of  fever  who  wero  fed  to  the  extent  of 

^Wir  capacity.  lost  weight  more  rapidly  than  th<we  without  fever  who  were 

^idy  d«prive»l  \}i  all  food  and  dying  uf  immitiom     The  slow  progress  of 
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hectic  tever  towards  Us  usually  fatal  termination,  h  explainer)  by  tlie  Ikt 
that  the  temperature  of  the  Ij1o<kI  is  not  sustained  at  a  high  figure;  it  mrt-ly 
exceeds  103.5^  Fahr.,  and  lalla  twu  or  three  degrees  in  the  nuiniing  unci(r  ih 
influence  of  the  nrx'tunial  [icfsi>iration — rtometinifH  even  below  the  nnnm! 
Htatidard.  Ik'torc  midday,  Ihe  cijilly  ixn-iod,  which  may  Ik;  very  pl-iriii. 
conieA  on,  and  is  lollowi-tl  iuovitably  iliiriiig  thu  ivniaititler  of  the  ilav  liv 
fever,  and  during  tJie  night  by  sweating,  otlten  })rofu8e.  Sometimet*  ther*-  is 
a  double  movement,  with  chillinotis  in  the  afternoon  aa  well  as  in  the  morning. 

The  best  diflgnostic  signs  of  hectic  from  typhoid  or  malarial  fevers,  an*  litc 
regularity  of  tlie  night-rtwcnts  in  hectic,  and  the  fact  that  the  pulse  retain* 
it«  frequeney  durhig  the  ajjyn'xiu,  even  in  the  morning  when  the  teniptraliirt 
ie  down  to  the  uutural  dc-gi-ee.  This  depression  of  tcnijwratun^  in  the  mtrnv 
iiig  bears  a  eeilain  relation  to  the  profuseness  of  the  sweating  during  the  night. 
and  is  associated  with  feelings  of  weakness  and  depression. 

The  woi-st  signs  in  heetic  are  the  inlensitieation  of  its  symptoms;  uicrdw- 
ing  fre(|uenfy  of  iiuUe ;  higher  fuver  in  the  evening,  with  greater  dcpn-ssioii 
towards  morning;  more  exliaueting  sweat-*  at  night,  with  the  oecurrcni-c  nf 
diarrhcea,  an<I  aplitlue  in  the  month.  The  sweats*  and  diarrha'a  an-  eaJh'-l 
coUiquaiive  in  conseciueuce  of  the  i:apid  emaciatiou  and  exhaustion  by  wbidi 
they  are  accompanied. 


Chbonic  Inflammation. 


icemmH 


Of  all  the  various  forms  which  the  inflammatory  process  is  liable  to 
the  most  common  is  that  known  uh  rkronic  ivjiammniion^  in  which  the 
tion  tends  to  persist  indefinitely,  for  the  main  reason  that  the  objet^t  for  wliirli 
the  increased  nutritive  clibrt  has  Ijeen  undertaken  has  proved  to  be  imattaii)- 
ftble.  The  dominant  idea,  which  will  explain  most  of  the  phenomena  pecu- 
liar to  this  condition,  is  the  7wn-fu(0m^nt  of  a  pur^iosc. 

In  chronic  intlankmation,ail  the  canlinaf  symptoma  may  be  pre*wnt,  but  m 
a  limited  dejrree.  tlie  causes  on  which  they  depend  l>cing  very  much  diuiiir 
ishetl  in  their  intensity ;  jmht  is  coiuparativt'ly  slight — it  may  be  cntin-lv 
absent,  or  intermittent,  or  possiblv  i¥prtw*!ited  by  itching;  hfat  is  geuemliy 
ret-oguizable,  but  is  not  a  promnient  symptom  ;  rahtr-^f  is  represented  1>t  a 
dull  tint,  sometimes  livid,  in  consequence  ot  jiaiwive  hyperfpnna  from  istrcK-!;- 
ing  of  the  vessels  by  previous  over-ilistension  and  existing  diminished  a<'tivit}* 
of  the  circulation  5  mcdliug,  the  most  impurtunl  of  the  four,  takes  the  form 
of  induration,  Ix-causc.  the  exudation  has  Imd  tiniu  to  become  urganizfl  int^i 
tissue :  hence  the  hard  eiuljankment  around  an  indolent  ulcer,  and  the  alnHMl 
cartilaginous  hardness  surrounding  an  old  sinus^a  tlstnla  in  ano,  for  exaiiiiiJt- 

In  flie  latter  affection,  which  attVntIs  perhaps  the  U'st,  biK«iise  the  nwrt 
familiar,  surgical  illustt-atiiiHi  of  chronic  intlainmution,  an  abscess  has  l»«t« 
prevented  IKuu  healing  l>y  too  much  juotiou  in  xia,  immediate  neighlMirlif""!- 
Its  walla  have  shrunken,  liut  have  failetl  to  unite,  tlinXigh  Ia»-k  of  t^utlii-ienth 
prolonged  quiet  contact;  a  limited  uinonnt  of  inflammatory  exudation  isifTJII 
fumished,  a  portion  of  whicli  goes  to  bnild  np  tJio  slioathing  of  cartilagiiioiis 
hanbiess  outside  of  tlie  cylindncal  tube  whicl]  rt^niains,  and  tlie  rest  of  wbi'ii 
furnishes  the  scanty  su^iply  of  serous  pus  yielded  by  the  uitcnial  walUof  tl* 
sinus.     Thesu  walls  are  lined  by  what  remains  lyf  the  granulating  8urfe<*of 
the  original  alwccsa.    TIiegranulati<.*nsarunow  Bcanty  in  ninul>erand  Irr 
in  size ;  most  of  the  sarface  is  red  and  smooth,  and,  if  closely  exainim 
be  fomid,  to  the  naked  eye,  to  resemble  mucous  membi-aue.     In  iact,  tliis 
oloae  resf^mhlance  of  the  internal  surface  of  an  old  sinus  lu  a  menibituie,W 
to  the  impressiou,  bo  long  pruvaknt,  that  there  was  an  especi:d  mumbrnne 
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wlioee  olfice  it  was  to  BOPivte  pus.  The  name  pyogrnii^  nr  "  pus-lwgptting," 
■wliK-h  was  oppliotl  to  tlii(»  mipposecl  iiieinbnine,  is  ptill  in  uw  in  tiii;*  seiifle; 
but  Iho  tiieanit  of  closer  scnitiny  now  at  our  command  havti  tWrnomtrated 
clyarly  tliat  no  HUch  meml)mne  actiiallv  exisU.  The  eurtace  to  which  the 
x^m*i  wae  applied  is  t>inip1y  gmnnlnttoti  tisHiie,  in  a  passive  condition  of  ^us- 
liL-ttded  dtvelupmcnt,  awaiting  it**  opiHirtuiiity  of  final  growth  into  tissue  of 
cii-atiix. 

Tliis  in  fontimiftl  by  what  follows  when  such  a  einuB  is  Uiid  open  by  the 
fcniff.  Unilcr  the^e  uireumstanc'es,  thu  stimuluri  of  ii^iury  ^iarU  the  conetruc- 
pvo  effort  anew  ;  the  chronic  inflaiuiuatiou  is  ivplace<i  by  a  renewed  afflux  of 
Wood  ;  a  fiv^^h  exudation  of  l>etter  quality  is  funiished  ;  and  the  old  snrface 
Tf  granuhitiuu  tiswne  eprouta  afretth  m  the  effort  at  ciiaitrization. 

Tlie  condition  known  as  itulttratioii  is  one  of  the  clianicteristii;  featurciS  of 
rhnmir  iiiflanimntion.     It  is  vcrj'  funiilijir  to  us  as  a  con!«xineru-e  of  certain  in- 
flammations 4if  internal  organs,  a*;  in  c-ons<.»Udat!on  of  the  Inngs,  and  cirrhosis 
of  the  liver  ;  and  it  occurs  constantly  in  surgical  affections,  notably  amtuid 
[)ints  long  diseatieiL    E^])eeially  doe^  induration  take  place  where  cuiibtruetive 
ifluiiuiiation  hac»  been  piwcnted  from  attaining  its  obje<?t  in  the  heating  of 
brwirh  of  continuity.     The  nutritive  material,  brought  for  the  purpoi*e  of 
ling  reiiair,  remains  innisi'd  in  the  form  of  new  tisftue  growth,  more  or  le*w 
'gani7.e(l,  which  collects  anmnd  the  i-apillary  vessels  furnishing  the  cxiulnr 
L»n.     It  is  new  tissue  t'unaation  intended  for  repair,  but  diveilxxl  from  its 
fiect. 

Thia  inoTcase  in  the  numeriiTal  element«  of  the  connective  substance  immc- 
afi>lv  surrounding  the  capillary  vessels,  (Kinstitutcs,  in  the  term  first  em- 
oved  by  Vircljow.  hijitcrpiami — a  redundant  tissue  fomiation  by  elements 
hich  liave  Ik-ch  tunje<l  aside  from  their  jiuriMwe.  The  use  ot  this  tenu 
Bnres  to  distingui^ah  an  increase  in  bulk  caused  by  inflamuuuory  induration, 
nn  hypertromy,  which  is  »  purpo:sive  overgrowth  of  an  organ  geiieiuliy 
rovokwl  by  ita  iiicreaseil  use ;  the  liabitnally  incn?ased  ftmctional  activity 
lieiting  constantly  a  larger  supply  of  nutritive  imiterial- 
It  is  projier  to  notice  that  the  new  tissue  gn)wtli  which  constitutes  inflam- 
ttarorj-  imfunition,  is  less  pei-feetly  organizea  than  the  more  nni-mal  growth  of 
»u*tricial  tissue ;  hence  induration  may  l>o  removed  by  absorpition,  by  atrophj*, 
^Jby  retnigri'ssive  cluuig<^'*,  such  a«t  fatty  degenemtion.  Tlius,  systeniutic 
ttiimire  wiu  cause  the  rapid  disappearance  of  tlie  cmbuukment  of  iudunitioa 
arromidiujf  a  chronic  nicer  of  the  leg. 

It  is  Wfll  known  that  all  new  formations  are  lt!s«  enduring  in  (pmMt)'  of 
rganization  than  the  original  tissues  of  the  IxmIv.  Thus  cieatrin-cs  aro 
>torionsly  liable  to  injury  by  pressure,  as  in  a  leg  stump  after  an  ampu- 
tion ;  nrid  under  the  innueuce  of  exliausting  disea»se-s  they  may  even  rfr 
tt-nitL*,  iis  in  scurvy.  But  the  sulwtaiice  of  inflammatory  indnration  nuiks 
■ill  lower  in  the  scale  of  tcxtural  vitality;  and  this  liu-k'of  (piality  is  eon- 
outly  taken  advantaje;e  of  by  the  sui^eon  in  treating  the  t^uiserpic-iiecs  of 
thiinmation.  In  laying  open  old  minuses,  the  densi^  gristly  eharactvr  of  the 
duration  surrounding  them  may  present  itself  as  a  discouraging  feature  as 
•Kards  immediate  cure;  but,  if  the  o|>cmtion  l)e  thoi-ouirhly  accomplished, 
ic  susj'icious  Imnluess  of  tlio  **  lanlaeeous  tissue,"  as  the  Freuch  Imvc  called 
,  melts  away  with  surprising  ]iromptness,  and  a  sott  liod  of  healthy  granu- 
ition  tissue  succt^eds. 

In  a  muro^ts  Membrane,  the  in<htration,  which  is  as  ehanuTteristic  of  its 

inic  inflammations  as  suppuration  is  of  their  acute  stage,  is  effected  by 

Utive  udiltmti»»n  into  the  meshes  of  the  submucous  tonnectivt;  tissue. 

n  nrr^tuj^  mtiiihrane*,  eiUni\i\T  thiekeuiug  from  mduration  occurs,  but  is  lest 

.•wiamou. 
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Catarrhal  Inflammations. 

The  ^To\i\i  of  iiiflaimiinTiiins  cuIKhI  -vt/wn-W,  L-*iimlitutes  a  \-aricty  prescntiitt 
certniu  wcll-markal  fcatiirefi.  They  oociir  hi  mueoiis  mcinbniiiw  tnily.  M>a. 
a8  the  torm  catarrh  iin|»tie8,  an.;  iharacterizod  by  increased  dUebiiiYe.  a^ 
a  L'unlitml  cyuiptoni.  Haivly  atut«,  fxcept  wben  i-xcitt'd  directly  by  tnm- 
iiuitiHin,  iJubHfiiuiM  eunhict,  ur  tlie  iufluence  uf  chilling,  tliu  ^^turrliat  infiiknt- 
iiuttioiw  belong,  tbertTmv,  U>  llic  dirouic  clase,  mid,  witb  the  fxceplioiis  jui'i 
jiotod,  are  chrouu;  t'r\>in  tht-  fiivt,  both  as  ixjgaixlB  iiuldii*i64  of  wyiu|'tuui?mi'l 
tendoncy  to  indc-iinitu  rontniuanoc. 

Some  of  the  catisrA  of  chnuiic  latarrh  are  exposure  to  habitual  contart  irf 
irritatmg  gubHtuiici'Sf  as,  in  the  case  of  the  air^pa«aages,  to  duftt,  to  very  w\A 
or  very  wanu  air,  or  to  hiuWcu  altoi-atioiia  of  tfmi>ei'aturu :  in  the  ca«e  of  tht 
urinary  piusMages,  to  corn.Ttitmt,t.'d  or  t'xcoptioually  irritatiuj;  urine;  in  the 
fcniuli;  jMiiwaut*,  t»>  aerid  uUtuki  diwhaip.'**,  aided  by  obstiiii^tiou  to  ciivnlt- 
tion  frtun  the  varying  vohinia  of  tlie  utiirus.  tVrrniii  conAtitutioual  wui 
meteorological  caiwea  contribute  ntronffly  to  tlie  prodnction  of  cbronic 
catarrhal  intlatumation,  c.^.,  the  peculiar  irritability  of  membranes  that 
beloupj  to  the  gouty  diathesis;  the  relaxed  condition  and  Hlowncai  to  take 
on  a  iiealtliy  stifle  after  injury  that  oecurs  so  eonstjintly  in  the  scrofulooB; 
anil  sudden  or  frtf|Ueiit  cliungcn  of  temperature. 

Tlu'  liisvhiirqr  in  mtarrh  tront<i:*t(s  of  an  ini-reaw  in  the  normal  r-ecrettou  of 
the  itart  by  the  additb>u  of  Tm>re  or  lestJ  intlamniatory  exudation.  It  itHi- 
taius  also  an  iucreaf^xl  number  of  cellular  elements^  beaidea  the  occasiouil 
mucous  corpUMc-lcii  and  exfoliating  epithelium  usually  present,  in  the  eliapi 
of  leucoc^'tea  aEicI  young  epitliolium.  When  the  jiro|x»rtion  of  leucocytes  k 
large,  the  di«eliarge  put**  on  the  a^peet  of  pus.  lender  tJu-se  ciroumstaiioes 
the  grade  of  the  innannnation  more  nearly  approaches  the  acute  fnmi; 
exforiation  of  t-pitlielium  in  more  complete;  and  the  exudation  i'rom  the 
sub-c|jitheUal  suifaccs  parlakcs  more  of  the  character  of  true  inflammatoiy 
efluHion.  Thia  exudation  teuds  also  to  infiltrate  the  sub-epithelial  eounectiw 
layer  surronndhig  the  capillaries,  witli  leucocytes,  and  thirkejiing  uf  tb 
membrane  tcillows  as  a  eonsi-quenee  of  tlieir  gennination  and  development 

As  to  the  ehangt'«  which  take  place  iu  the  epithelium  lining  the  follirla 
of  an  inflamed  mucotiti  mc-mbrane,  histologista  are  not  fully  agreeil.  Th«e 
little  iimLi>us  ghuulr^  often  enlarge  and  wcomo  more  prominent.  As  in 
follicular  pharyngitis,  their  secretion  fails  to  lubneate  the  gidlet,  and  there 
arc  dryness  and  pain ;  or,  as  in  tiix-thritis,  a  little  submucous  abecoes  iwy 
form  ;  or  there  may  bo  ulceration  from  obetruction  of  the  follicular  ootirt; 
but  the  latter  U  ran;  except  in  tuburculosis  or  cpitltelioma,  or  where  there  is 
coexisting  disease  of  periosteum  of  lx>ne,  as  in  sypbilitic  oza-na. 

The  nature  uf  the  discharge  in  elironie  catarrh  is  liable,  tberetbre.  to  v«t 
with  tlie  gi-ade  of  the  inflammation,  the  constitution  of  the  uidividual.  ann 
the  locality  in  which  it  is  dcveloi>ed,  as  well  as  with  the  nature^  of  xte,  eiclt* 
iiig  c-ause.  In  ivgard  to  the  hitter,  it  is  of  the  first  iiniwrtaiioc  to  form  a 
et)rrect  opinion.  This  is  to  be  done  hv  careful  and  thorough  InApection  «f 
the  afiecteil  suHaoe,  as  far  as  ixjssible.  and  by  close  scrutiny  of  the  discharge  M 
to  it-s  physical  ebamcter,  and  cs[H.'ciuilly  xU  anatouueal  cleincnLs.  It  is  imt 
rare  for  a  elirmuc  discharge  <tf  the  ear  to  be  kept  up  by  the  present  uf  » 
foreign  boily  ;  and  this  is  also  occusiunally  true  of  nussd  ejitarrn.  The  orfor 
of  the  disehargo  in  the  oxiena  or  sitoIuIoub  naaid  euturrh  of  early  Ufe,ift  « 
poi^diar  as  to  i»e  diagnostic ;  its  -^ndgar  name  in  FraiK*  is  takeii  from  thit 
of  the  bedbug.  The  odor  exlialedhy  the  luwal  sd-ivtiona  of  sj-phUii*.  even 
where  no  dead  bone  is  present,  is  otlcu  very  charaetcriatie.     Ad  already 
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xnentioiKHL,  the  chemical  decoiupoaition  of  pus,  in  eatarrh  of  tho  bladder,  by 
the  reaction  oi"  the  animouia  of  the  retainocl  urine,  protluces  a  gelatinous 
masK  that  usually  parses  tor  mm-UB.  and  Itti  m-iK'ni bianco  to  the  uusul  umcus 
ill  ail  ordinary  cold  undoubteilly  i*ugg;e8t<:*d  this  ifopulnr  name  tV>r  cystitiit. 

In  t^nrbisioii,  the  gonend  nignim-atioo  of"  nbroiiii-  eutJirrbid  intlitniiiiution 
18  exjilaineil  when  we  ntctignizo  tliat  some  constantly  acting  i^anw*  Is*  prodius 
iiig  an  injurioui*  effect  u]«jn  an  exposed  niuoous  rnt-inbrjine;  and  the  theory 
of  ite  cure  is  mainly  based  upon  the  removal  of  this  caiii<c. 
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The  scrofuloas  catarrh  of  earlv  life  hnii  just  Ijecn  mentioned  as  preaenting 
peculiar  characteristics.  In  truth,  all  the  matiifcHtafions  of  inflammation  in 
pcreons  of  the  siTofuloiis  diathesis  nrescnt  fintures  so  nmrke^l  and  charact«r- 
latic,  and  dirtering  in  bo  numv  Jiarticulaps  ti-oin  their  onlitmry  aapuct,  that  it 
is  pnijter  to  study  inflammation  in  the  scrofulous  as  presenting  one  of  the 
moMt  nn{K)rtaut  varieties  of  the  procesa 

This  constitutional  dinthcsU  lius  l»ccn  always  rwx^iizc*!,  and  its  sii^s  are 
so  well  known  that  it  is  uselcHs  to  dwell  on  them.  Nor  is  it  necessary  bore 
to  discunis  the  facts  which  seem  to  justify  u  iK'lief  in  the  infective  properties 
of  tubercle,  and  to  difterentiato  it  from  Kcrofula  as  its  sftle  snurce  of  oiigin. 
It  eertaiuly  tinds  a  more  congenial  soil  in  the  scrofulous.  'Ilie  intlnence  of 
the  latter  diatliosis  upon  the  series  of  vascular  and  textnral  chaiitjc-s  following 
injury,  princiiKilly  concerns  us,  and,  alK'r  atating  categorically  the  scvenil 
modes  in  which  this  iriflucneo  is  niaiufestoJ,  we  slinll  endeavor  to  reach  the 
lUfeMt  basis  for  treatment  of  inflamuiation  in  the  scrofulous. 

Il  is  in  early  life  tlmt  tho  character istics  of  scrofula  are  moet  uppareut 
They  are  seen  in  the  tendency  to  enlargement  of  the  hTiiphatio  glands,  and  in 
tile  prttclivity  to  certain  forraa  of  akin  eruption,  and  to  disease  of  the  jointa  and 
bonen.  The  eflbrt  rwiuiixnl  for  growth  and  development  at  this  ^wriod  of  life, 
M-cms  to  overtax  the  defective  vital  powers  of  tluw  who  inherit  or  act ju ire 
the  diathwis.  The  lack  i>f  vital  power  nuinifcHts  itt^Af  primarily  in  the  qmdity 
of  the  blood,  and  eonaoquently  in  the  want  of  vigor  ut id  effectiveness  in  the 
nutritive  machhiery,  and  in  the  defective  quality  of  the  tissues  and  organs 
just  mdicate<l,  but  es]wcially  in  the  vascular  tissue.  Thtre  is  apparently  less 
want  of  |X)wer  in  growth,  (ban  in  dcvelooment ;  unrl  []iU  i^  f* bo wu  mainly 
in  this  lack  of  textural  quality.  A  serofulous  child  grows  tnely  for  several 
years,  luid  then,  withtrnt  any  iulc(|nate  wuise,  is  ovLTliLken  bv  lucningilis.  <ir 
by  disieaae  of  the  vertebiw.  Tbc  sunn-  jteculiiirity  in  textnral  dcvtlopmcnt  is 
luauife^C  in  the  ivj«ir  of  injuries  in  the  scrofulous.  In  the  prcxfcss  of  cou- 
rtructivo  inrtammati<m,  «'I1  prcxluction  and  germination  are  pnimpt  and  pro- 
fuse, but  tlie  subsequent  develoijincnt  of  the  cells  uito  hfAUthy  tissue  for 
coini)let*-'  and  perfw'^t  reimir  is  liable  to  fail. 

Tims  a  spmmed  ankle  wbicli,  in  a  gn"»wing  girl  of  bcnltby  cnn^titiition, 
would  get  well  I'crtiiiiily  In  two  or  thn-e  ww-ks,  in  a  «i*n)fiilous  ebilil  may  fuil 
entirely  to  recover,  and  may  be^-ome  tJio  starting  point  of  dironic  disease  of  the 
joint.     It  is  defwt  in  vital  quality  and  power  in  the  vascular  tissue  that  ex- 
plains «nch  resulte  as  this,  which  arc  uot  imcornmon  in  the  scrofulous.  Capil- 
lary veaseLs  are  iu>l  formed  nipidly  euough  in   the  organizing  gnmulation 
tissue  to  furnish  a  auftit-icnt  sujiply  of  HIchhI  ;  bcniH^  hs.  eoiiHlituent  eclls  eeasc 
-f«t  develop;  they  linger  in  an  overgiviwii  but  nniuitnntl  attitude,  constituting 
-thf  material  tliat  gives  its  name  and  its  fu-*itbTni  shape  to  that  form  of  white 
{«welling   known  ait  gelatinitbrm  degeneration.     Ttic  want  of  an  acle<iuate 
Iblood-dUpply  loads  to  i^hcr  changes  in  tJie  growing  ivUs;  they  undergo  fiitty 
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dt^icrntioii,  atid  become  trait»fornie<l  into  a  ycllowuh  matcrtal  n-itli  Oic 
apltoannKi;  aticl  coiinistonoe  of  soft  vhec*e.  This  matorial  liiw  liei-^tof.irv Um 
ix'^nlt'<l  u>*  tubenk- ;  hut  it  \a  now  rtrndered  uxtx'tMiiujfly  probaljlf  that  ilk 
in  tilt-  timjoritv  ol*  wu*oi,  iiot}iing  inoiv  than  a  roult  of  lU'gt'Mfratioii  <■■  : 
»,'ont»triii-tiv».'  iijiitcriHls  contrilinted  for  m  reiiHrativf  jiurjK*H*  in  the-  !!■  i  : 
<!oiirmi  of  the  inflaniinatni^'  ertort,  but  not  sufficiently  suppliud  witli  blood  to 
flocuro  their  <leve1o}inient  into  tii«ue. 

The  real  nature  of  the  true  tubercular  deposit  a  not  yet  certainly  deter 
mined ;  but  therv  seeins  to  Ik-  evidence  that  it  U  ffeiierated  more  reiulil;.  . 
with  (jrcftU-r  fre4iueney  in  the  HiToiulou!*,  «Ithou_^h  by  uo  means  neoc-<Ni      , 
or  invuriably  ;  atul  that,  wht*n  thiw  geneniti*d,  it  t^nds  to  jirtitUieo  nmn:-  mii'i 
and  rniK-hiuvous  n*nltK.     IIJMtologj-  tcaeht-i*  at  jirfHcnt,  mainly  on  the  uiilW 
rity  of  Uindflcitfcl).  that  in  the  inflaminatfin*  proeei«  in  the  m-ToVuIous,  t\w  exo- 
dution  celld  are  untwually  large ;  that  the  white  blood  corpudclea,  after  e^capins 
thruii^h  the  nulU  of  the  eapill&net>,  take  on  ampler  proportioui^  iliau  m 
healthy  Bubject;*.     It  in  a**ficrted  tlmt,  in  eonBc«iucnce  of  their  size,  ibeir  aV 
{i<iq>tion  by  tlio  lymphatics  is  rcndored  more  difficult,  a^  they  winnot  cnur 
these  veAaeltf ;  atul  that  tbis  dreumt*tance  explains  the  slow  dieapf»earaiM'»-i>i" 
InflaniDiator^'  indumtioa  in  the  scrofulous.     Whether  this  be  true  or  not,  it 
has  beeotne  sufficiently  apparent  why  constructive  iuflammation  is  more  alow 
and  imperfect  in  it(4  ivsults  in  the  individuals  of  tliis  diathesis ;  aud,  tUm,  thit 
their  tissnew  pijsHess  let*  power  to  resitiit  destruction  and  waste  m  the  way  of 
snppunition;  and  that  inflammation  in  them  has  u  greater  tendency,  under 
all  fiixMimstaiuH'S,  to  take  on  the  chrv^nio  character. 

In  consi'<iuc'nce  of  the  difficulty  and  delay  that  attend  tissue  formation,  it  b 
nut  cHt^y  to  brin^  a  suppurating  surface  to  the  i>oiut  of  cicatrization,  llic 
irnnitilatious  arc  usually  pale,  tlabby,  and  scanty ;  and  the^*  bear  gcntlv  stiniu- 
latiiii;  apiilicjitiunM  with  ndvHi]tnec.  Hence  the  benefit  derived  from  the  injw- 
tion  of  fllctihol  in  the  dermic  abseesRes  of  children.  Hence,  alsti,  as  regarat 
the  whole  organism,  with  its  eipuvalent  defective  qualities,  conies  the  bereft 
derived  frt)in  the  purer  air  of  the  country,  the  more  concentrated  forma  of 
f(«td  Htich  us  cod-liver  oil  and  tiialt.  iind  the  dru^  which  inereaee  the  qtutu- 
tity  of  the  nutritiouB  coustitueuta  uf  the  blood,  such  us  iron  and  the  hy\ 
pltiMphitcs. 


Inflammation  is  the  Syphilitic. 


The  pnrnianent,  change  inipri"ssed  upon  the  IiIoimI,  and  consequently  uj^m 
tlie  whole  organism,  by  the  presence  in  it  of  the  fteculiar  virus  or  jtoisoii  of 
syphilis,  is  justly  regarded  as  equivalent  to  a  diathctiia.  Although  the  \>to- 
cess  of  iv|iair  of  injuries  is  usually  ctt'wted  in  a  nonnal  iiutnner  in  the  sjk"phi- 
litic,  yet  stiine  uncvrtuJnty  b*  always  present  as  to  the  invisible  occurrence  of 
irivgular  symptoms  due  to  the  presence  of  the  poison  in  the  system.  A  lujrlier 
law,  wi  to  n[«_'ak,  sccins  to  prevail  in  i"^;j-tain  systemic  disoasies,  which  confers 
a  i^amniount  ixnver  ujton  the  directly  nutritive  function  as  reganis  its  cod- 
structivo  manifestations.  A  patient  suftering  from  cancer,  is  more  liable,  in 
sonic  phasea  of  the  disease,  tu  fracture  of  bone.  This  accident  ha*<  (x-curwd 
from  sinq>ly  i-han^in^  the  }x>sitioii  of  n  {latient  in  lied;  and  yet  union  of  the 
fnictuiv  bus  tollowcd  in  the  usual  time. 

NKist  of  tlic  niatiifi^siations  of  syphilis  are  inflammatory  in  their  cbanictcr. 
Tliere  is  a  t^'mlciicy  to  loi-al  hyiiera'tnia  or  congi-^ttion,  aud  also  to  exudation, 
|ipiivoke<l  by  the  irritating  quality  of  the  tH.iisou  present  iu  tlie  blood,  and, 
also,  to  tx"ll  gcniiuiation,  and,  iu  a  vague,  purjioseless  way.  to  the  tbnnAtioa 
of  fihrtiid  tissue.     Thesi'  nuinifestations  have  the  |ioculiarity  of  occuriTng  iu 
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nmitedarau  or  8potA,  aa  in  the  papular  or  iKM^Ued  tubercular  eruptioiit^  of 
H(>'phUis.     NoU^^  and  theelianu.'U-ritJtic  gujiiuiatouB  tuniurs  whic-h  appear  late 
Kk  tlie  disease,  are  results  of  tliu  sumt*  temlem-v  to  new  growth  oC  a  ]ictrnltar 
mfljimnmt<)rv  t^hanR-t*r.     In  tlie  latter,  tliere  m  evulcm-e  of  itmbilitj  to  sus- 
tain enntstriii.:tive  action,  »»  i«liown  in  a  tendcin^y  to  (Xiiitml  sortvuing  and  sub- 
it-qiieut  absorption,  after  wliirh  a  ileprew«l  t-icjitrix  is  left;  or,  to  suppuration 
uid  ulceration — the  latter  often  extending  in  such  a  way  us  to  ahow  that  tlie 
loidoned  blood  baa  prwluced  iu  the  titwues  a  defeulivu  vitality;  a  weaknetit^, 
nd  ail  inability  to  itwist  pn>gi'easlve  deftniotion. 

The  nioHt  interesting  feature  of  the  BVphilitic  inHamnuitioiLH  is  that  in  moat 
DstanecH  tliey  are  promptly  eontrolled  by  cei-tain  drugs — mermry  and  imline 
—which  potwess  a  remarkable  iK)wer  as  antidotes  to  the  puiwn  upon  the  pre- 
DC«  of  which  in  tlic  organiitm  the  diaeaiie  di'itendu. 


Tkrhis'atiows  of  Lxflammatiok. 

The  object  and  end  of  tho  local  disturbance  of  nutrition  which  we  call  in- 
ainmarion,  in  tlie  rejwir  of  injury,  or  the  removal  fmm  the  organiHU)  of 
Dcally  iiyurious  intiueuees.     In  the  acoomplishnient  of  thin  end,  anil,  indeed, 
hen  it  fails  in  itg  aceompli-shnientf  there  arc  coitain  tneidenta  liable  to  occur 
uring  the  pn»ccs8,  which  surgieal  writers  have  ailded  to  the  simple  facts  of 
bt  rewult  in  success  or  failure,  and  deeoril>ed,  technically,  a^ /frmiMaft'on.9  of 
hflaniniatioii.     Thus,  beftidea  simple  Bulisidenee  and  duiappearanco  of  symp- 
toms {rr^wiution),  and  ulwolute  failure  {(/an^ctte'^,  pus  formation  and  itkerntion 
have  both  been  added  to  the  cntegorv  of  "  tenuniatious ;"  and,  by  some,  indu- 
Hon  and  chronic  infttnnmiition  are  also  inclndeil. 

Aceonling  to  our  prtiiont  view  of  the  subject,  there  are  hut  three  ways  m 
hicb  the  inflammatory  procoaa  may  be  correctly  said  to  t«rm)nati>: — 

(1)  By  rrAolutio7t^  in  which  all  the  inflamraatorr  symptoms,  which  may 
TO  been  provoked,  gradually  lone  their  intensity  luid  disapm-ar;  the  aft'octcii 

jiart8  renuniing,  as  (aras  po.-«il)le,  their  normal  condition.  This  tennination 
takes  pliwe,  a8  a  nde,  where  the  iiyury  lias  not  l»eeu  severe  in  ita  cliaracler, 
d  the  progre«w  of  the  inflammation  proportionally  mild,  tlmt  iis,  confined  to 
constructive  phaao. 

(2)  hy  fonnntion  of  neio  ttsstte.  In  the  repair  of  injury,  the  production  of 
new  gn>wth  of  tiasue  is  the  main  retwurce  by  whicJi  this  ol)jeet.  is  attained 

ly  inflammation.     In  the  simplest  form  of  union,  by  primary  atlheaion.  aa 
ell  as  in  a  breach  of  continuity  attended  hy  loss  of  HuWtauce,  where  a  imisa 
gnmulati(»uft  is  organized  into  u  eic^atrix,  formation  of  new  tissue  is  tlie 
-imiMirtant  feature,  as  well  as  the  final  result,  of  tlie  intlammatorj'  procewe. 
is  for  this  puri)ose  that  inflame<l  parts  tend  to  revert,  at  once,  to  theif  em- 
onic  state  aa  tlie  first  stage  of  organizatiou  and  development,     llie  forma- 
of  new  tidHiie,  therefore,  is  properly  recognized  ad  a  tennination  of  iu- 
iiiatiou. 

(3)  lU'  y'ififfrt'fu\  or  loral  t/fo/h.  This  termination  conveys  the  iilea  that  au 
Hammatory  effort  to  ivpair  an  injury  ha.s  failed  in  it«  purpo6e,and  that  the 
jured  |iart  liaH  di&l.     Tlie  local  death  results  from  the  ineffectual  working 

the  nutritive  machinery  iu  the  constructive  attempt:  ineflectual,  because 
,e  iujur>'  lias  involvetl  the  capillaries  and  the  connective  tissue  surrounding 
leiu  to  *w\i  an  extent  a«  to  imjH>dc  their  fum-tionM  and  to  render  the  injury 
rvjHirable  by  the  resources  of  the  organism :  or  U-fiuise  ulwta<_le.s  luive 
n  at  a  later  periixi  which  have  thwarted  the  i-ejiarative  eflbrt,  ami  left 
e  itgurcd  (larts  to  die. 


IJfFLAMMATTO!!. 


Tlieiv  are  points  whieli  may  be  profitahly  noticed  in  couHectioii  with  «ict 
of  these  tcrniiiuitionH  of  iuflamniatioiL 

HKaouiTioN. — In  resofutmi,  the  exudation  which  niw  causefl  tho  Bwciring 
undergoes  absorption  by  the  agency  of  the  lyiuiihatic-s.     Its  more  i*ero««  |«>r- 
tiouB  are  abdorbei.1  direotly  and  ra]>idly.     Tlie  sauu'  is  true  of  the  leuowMe? 
and  waniKTinif  cells,  wliicli  are  Ruid  t«  find  their  way  rwwlily  into  tlie  lyw- 
phntiett,  but  the  jiiviccss  may  l>o  somewhat  Klower.     I^indfleinch's  ojiiMioii  \m 
alix^dy  beeti  noticed,  tliat  tlto  exudation  celli;  in  RcrofnIoU!<  ihHamniatiotw  are 
often  exceptions  to  this  method  of  absorption,  in  conrfequeuce  of  their  largar 
ewe.     Under  some  circuinstanees  the  exudative  product*,  when  ]>artifllly  dv- 
veloped,  iirulergo  li«iuefaotinn,  or  de^-nei-ation,  and  mibiJefiucnt  abnoqiii"!!. 
Althougli  in  tlie  iinKt^vs  of  resohition  intiameil  parte  are  Raid  to  retrmi  tn 
their  normal  eonditiou,  this  h  not  ulisoluiely  true  under  all  cireumstanivfe 
The  chnnges  impreiSised  upon  the  vcrtsels  and  nen'es  by  the  exeeseive  uutritive 
ettbrt,  leave  traeei*  of  tlieir  ett'ectw  in  what  is  ealled  "weakness"  of  the  pans. 
The  evidence  of  this  weakiiess  is  reeii^iixablc  in  certain  ni(Mlification.-<  of  wii- 
Hibility,  r.  //.,  iriereaneil  liability  to  pain ;  a  deeper  discolnmtion  of  the  suriiMv 
under  L'ircun«Htnn<'e»*  whiiOi  invite  it,  at*  in  a  wunn  buth,  thnnith  |i]u*ive  iN.ih 
gc*tion  of  the  oiipilhiric*  which  have  l>een  overstpetehed;  and  proueu^s  to 
take  on  intlamniatory  action  without  sufficient  cause. 


rpos^ 


Tissue  Production. — ^The  occurrence  of  tisane  production  us  a  final  pu 
or  termination  of  influnimation,  whtcli  is  roeoguize<l  hy  all  recent  aiithonlits. 
IH  a  eulniinatin^  pnx>f  of  the  original  reparative  intention  of  the  proitstf. 
Whether  in  union  by  primary  adhesion,  in  the  process  of  healing  under  i 
scab,  in  subcutaneous  eonH<)lidation,in  the  secondarj^ adhesion  of  granniatioiw. 
or  in  tho  aceoinplialunent  of  oicfttnzation  after  protractetl  suppuration,  tissi^j 
|iroducliun  is,  in  all,  tlie  mediuiu  by  which  the  tinul  puriMJse  uf  repairing  i^H 
juries  is  at'hieved. 

hi  prinmry  union,  the  increased  nutritive  effort  may  be  scarcely  recognis- 
able by  thu  jircweiiL-e  of  any  of  the  symptoms  of  itiflanmtation,  and  iti«  re*iilt 
may  lie  a  barely  ix-reeptible  linear  cicatrix,  and  yet  this  result  has  Ikhju  br(Hi«:hi 
about  by  tissue  proiltiction.     Newly  develojied  capillary  loops  are  jNUuiitf 
acnissthe  chasm  througii  u  delicate  layer  of  grauulatiou  tissue,  just  or^ni?^!. 
All  the  earlier  phenomena  of  the  inflammatory  process :  increased  mpiilitv 
of  caijilhiry  circulation,  ^lilataticm — afflux,  in  short — and  exudation,  have  thii* 
end  in  view.     This  becomes  appiireiit  if  wo  study  these  phenomena  in  tK* 
variations  they  present  in  infianimation  iw  st^n  in  tlie  several  original  lii«ue« 
of  tlio  body,  varieties  due  t^i  the  different  ways  in  which  their  iiiitritive  hlvKid- 
BUpply  is  aceomplished,  mainly  as  reganls  the  size  and  iHi-uliar  arnuieemoat 
of  cftpillary  vessels.     Tints,  tlic  procese  as  it  occurs  in  JMnie  explains  tlie  rt*- 
Bon  of  its  exceeding  slowness,  and,  at  the  same  time,  illustrates  the  unerrinz 
tendency  to  reversion  to  the  embryonic  condition  in  order  to  reach  the  re«uit 
of  tissue  pnitinction.     The   Haversian  auials  of  the  bony  tissue  eulai^  by 
absorption  of  their  walls,  in  order  that  :^uflicient  vascular  dirtteiif^imi  may 
take  jjlace  under  the  influence  of  (be  alllux,  to  Ncenrc  exudation.     Stimulated 
by  the  exudation,  us  suou  m  it  has  tflken  place,  the  luljacent  cells  Ijcgin  to 
germinate,  and  thus  absoriitioii  of  Ixiiio  cocfi  on  until  it  I»eoome«  re])laceil  by 
ond>ryonic  or  (rmiiutatiou  tif«ue,  in  which,  in  due  time,  the  earthy  Bait*,  are 
dep<)site<l,  and  the  ffirmation  of  aUlusacciunplished.     In  luse  of  an  obstacle 
to  it-*  a(;c<)miilishrni!nt,  the  conversion  of  boaic  into  embryi^iie  tissue  goes  on 
in  a  purjMJscless  way,  a  collection  of  pus  tukes  pWt*,  or  the  pnx'i.'hs  laptMW  into 
a  ehi-onie  sta^c,  constituting  caries,  or  chnmie  ost^otis.     Li  u  similar  manner, 
but  more  rapidly,  the  liecuUar  suhstanee  of  muscle,  tendon,  or  even  of  nerve^ 
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!  reproduce!  by  the  priK-ei**'  of  t-onatrut-tive  tntlatiiraatinn.  Siirmoii!  oxptv 
ience  tuniii*he:*  ovidem-e,  in  restonitioii  of  function,  of  the  fact  ot  repiwUic- 
ion ;  but  of  the  iiK>i.-buui!«m  by  whioh  it  ie  brouicht  about  in  the  moi-e  eoni- 
\cx  tirttucM,  the  norvprt  for  extiniple,  we  lire  not  yet  fuHy  iiifnnneil. 

The  most  (*onini(>n  example  i»f  tiwHue  prodnetion,  for  obvions  tva*atn>*,  tukc« 
he  form  i»f  i-onneetive  ti^ue;  and  this  oeoiii*  primarily^  rt^plat^inj;  tho  more 
ornpb^x  tiitAuce;,  oa  in  the  ea^e  of  bone,  muselc,  and  iien'e  subgtant^,  ntitil 
Qort-  perteet  rcuroUoetion,  ivqniriug  additional  time,  cau  Ijc  elaborated.  When 
hii*  latter  result  is  not  attainahte,  |>arta  are  ijermanentl v  rcpkecd  by  connective 
irtsne,  H-t  in  most  instaiiL-tw  in  wliiub  muscular  fibrw  nave  I»ecn  cut  aenws  in 
L  wound,  and  in  fibwus  anchylosis  of  a  joint.  Where  ol>8taclefl  exiat  by  which 
v|wnitive  tissue  prwluotion  is  hindcreil,  the  nutritive  materiulf*  furnished  for 
jew  growth  are  waatod.  an  pUH ;  the  main  eml  or  punH>Be  of  the  constructive 
n^annuttioii  licino:  behl  in  abeyance,  awaiting,  a»  it  vvotihl  bccm,  a  more 
avorable  opportmiity. 

But  «fipp>tniiiijtu  oecumiig  mider  the  circa mtttanecri  juHt  described,  or,  in 
'ftct,  under  any  circumstanctw,  is  in  no  scnrtc  a  t<^rmination  of  intlatnmation ; 
t  i«  Bimply  an  incident — in  many  casen  an  accident — of  tho  procew,  as  we 
mve  shown  already.  In  the  same  sense  u!ar(ttion  is  incidental  to  the  sup- 
junitive  procciw,  aial  not  correctly  called  a  tfrmiiintioii  of  iiiflammatiun.  It 
a  an  incident  analo^im  ti>  the  ab*>rj)tinn  of  tho  walls  of  the  vascular  canals 
n  bone,  acting  soloty  in  fnrtheranci*  of  tho  general  pi-occ»w. 

Wlien  inHamniation,  hnvinc;  U'en  mrute,  8ulwide«  mto  a  suliacnte  or  clironic 

!tac*',  it  in  obvioni*ly  not  pr<)iHjr  to  speak  of  it  as  having  tcrniinate<l  in  chrotu'e 

ti^ammittion.     Tlie  intlununatioii,  ui  fact,  has  nut  terminated;  it  has  merely 

LttlkHMl  into  another  ]-iliahe,  in  wliich,  in  most  iuBtanccH,  it  i«  awaiting  the  final 

lievement  of  a  nurposo  which  ha«  l»een  obstruct^l  awl  delayed.     In  Ihia 

w  it  is  a!«i>  obvious  that  the  accnmnlatjon  of  nntritivo  material  in  the  form 

induratinn  cannot  l>e  admittetl  as  a  termiimtion  of  intlanmiation.     Tho 

iy]»cq)1astic  fonuation  is  simply  nutritive  material  diverted  from  itu  original 

wirpo»»e. 

Ganorrnb,  as  a  termination  of  inflammation,  depends  essentially  nmm  the 
>iount  and  nature  of  the  injury,  ami  especially  upon  tlio  decree  in  which  the 
kpillary  an<l  lai^r  nutrient  vessels  are  nnlitted  for  carrying  on  the  local 
rcnlation.  When  the  vitiility  of  tlie  vessels  is  seriously  impaiiXKl,  stasia 
v\  tlironib<j*is  may  occur,  and  the  capillarii-s  may  be  preventc*!  from  carrj*- 
p  on  their  funi'tioiiK  as  tliey  do  tnuler  cin-umstamtw  of  less  grave  injury; 
»nm*i|Ui-ntly,  hn-al  death  btH-ntnt:?.  imminent.  If  ac^tual  deutli  takes  place  in 
limited  area  by  this  mct^hanism,  the  presence  of  tJie  dca*l  tissue,  oftcring  an 
ditiotuil  obstacle  to  tJie  local  circulation,  and  a<lditional  provocation  to 
Bux  for  its  elimimttion,  tends  to  favor  the  extensiun  of  tlie  area  of  dying 
id  ilead  tissnen,  and  in  this  way  spn-ading^angivne  ih  cxphiinctb  Thus  the 
Hux  of  blood  to  rejwir  injury  bc<•^lme^',  by  its.olwtruetivc  influence  ujmju  tlie 
4iiaged  vessels,  ill  reality  an  additional  eauise  of  textural  ilcatli ;  luid  in  tliis 
■l9]Hirts  may  lie  saiil  to  be  kilUnl  by  gangrene.  This  prcfmnturo  remiina- 
of  the  re|(amtive  effort  m  loc:al  death,  as  in  gangrene  from  other  causes 
kan  intlammation,  is  due,  therefore,  to  an  obvit^usly  material  cause,  namely, 
I  inadinfuate  bh^xl-sujiply. 

The  Irnal  a<*tiitii  of  i*r)isons  n|ion  the  tissues, ewjieeianv  nj»on  the  caidtluries, 
»v  im]i:iir  their  vitality  in  a  remarkable  degree.  This  is  ilhistmte^l  by  iho 
;fl-kmnvn  ex|K'rim«nt  of  Ryueck,  wlm  injeet<^l  the  bUMslvcsstils  of  a  im^ 
|th  a  solution  of  chromic  acid,  dcstn>yiug  their  jMiwer  of  reacting  under 
din&ry  slimulL    The  singularly  rapid  serouH  exudation  that  follows  in 
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Hoinc  cases  tho  sling  of  ti  wa^p  or  a  lioniet,  or  tbe  bite  of  a  v«]ioroouit  simk&, 
is  probably  dtic  to  this  t-aiifio. 

The  recognition  of  gangrene  may  be  for  the  moment  a  matter  of  doubi; 
within  a  ilay  or  two  after  a  serious  t'l-actiiri'  of  tbt  leg,  the  '-oincideooe  rfa 
li\id  color  of  the  surface,  from  the  ccfb^niosi^  of  contusion,  with  lar^ven- 
catiorifl — a  not  \nifrc(|nent  CHX-tMTcnec — is  vcrj'  suggestive  of  this  condititwj 
Similar  bnlla-  containing  bUnKly  senim  often  form  in  erysipelas,  aiid  tk 
block  patches  %vhieh  they  leave  on  drj'ing  have  been  mistaken  for«i)Ot»  of 
commencing  gangrene.  Uut  tbe  sensibility  elicited  by  the  prick  of  a  needir, 
and  the  abwnce  of  odor,  will  decide  the  question.  It  has  been  tmlr  i«aid 
that  the  cjirliest  symptoms  of  gnngi-enc  are  usually  those  of  inteuf>e  iiiflaio- 
niation ;  the  swelling  h  Irnnl,  thi'  pain  bnrninK  and  tensive,  and  tbe  cvlor 
livid.  The  pain  thou  subsides,  vesu-ations  maice  their  apriearanoc,  and  the 
parts  put  on  a  marblotl  purijlish-yellow  tint  uincii  atlerwards  lMx^»rooB  brown 
or  grayish.  Finally  they  l>ecorae  cold  and  insensible,  and  exiiale  s  potrid 
odor. 


TrEATMEXT  of  rXFLAMMATIOK. 

The  treatment  of  inflammation,  an  account  of  which  will  close  this  article. 
is  necessarily  derived,  as  far  as  it  is  logically  consistent  with  inductive 
reasoning,  from  facts  and  tx>iiMidemtiou»  couccniing  the  nature  and  cauB«6  of 
tliL' pn?cuss,  such  ua  those  which  have  bui-n  somcwlint  tni]>crtec-t1y  peaaed  in 
review.  But  much  that  is  most  vaUiable  in  the  practical  management  I'f 
inflammation,  is  derived  from  clinical  observation  and  experientw,  and  imt 
from  reasoning;  and  it  is,  therefore,  empirical.  The  mode  of  action  of  some 
of  the  rcnieduil  nica.iiuri's  which  have  bocu  found  most  efleetivc  in  practice. 
cannot  be  satisfactorily  explaineil,  in  consequencv  of  our  imperfect  knowledet*. 
In  the  practical  trcatjiiciit  of  itdbiinniatiou,  tbe  surgeon  is,  therefore,  com- 
pelled to  adopt  an  attitude  of  intollitrent  empiricism.  He  follows  the  couiw 
which  has  seemed  to  l>e  the  best,  without  rejoctiug  what  he  cannot  explain, 
relying  upon  the  ateiuly  growtli  of  more  accurate  and  precis©  knowledge  \o 
thmw  light  u](on  the  mtidu$  oprrawli  of  some  of  his  best  remedies. 

In  the  preceding  pages  much  space  lias  been  given  to  tho  causes  of  inflam- 
mation, in  tho  behel  that  their  study  oflcrs  tbeVst  illustration  of  ita  nature; 
and  it  has  been  assumed  that  this  coun*e  would  lead  at  the  same  time  to  an 
intelligent  coinprehenision  of  the  rational  principles  of  treatjiient.  Oue  fih-i 
has  bcHMi  rendere<l  apparent  by  tbe  study  of  inflanmialion  from  this  point  ci" 
vieWj  immely,  that  it  is  the  normal  tendency  of  inflamed  parte  to  rutum  to  u 
condition  of  health  as  soon  as  the  causes  which  produced  the  iiiflummalioii 
have  been  removed.  In  all  that  belongs  to  this  deiiaiiment  of  tbe  subjwi, 
Ihia  imj^wrtant  fact,  which  lies  at  tho  foimdatiou  of  all  treatment,  is  to  be 
kept  constantly  in  view. 

It  is  at  once  obvious  that  a  large  share  of  our  ability  to  control  tlic  maiii* 
feettttions  of  iuilHnimntinn,t!omcs  from  tlie  knowledge  by  which  we  are  cuabl 
to  foresee  and  avoid  the  action  of  causes,  botli  predisposing  and  exatii 
which  clinical  experience  has  shown  to  be  capable  of  provoking  the  in6a 
matory  ciinilition.  Thouglitfiil  and  intelligent  prrvaifitvi  will,  therefore, 
neeessarU^'  constitute  an  importwut  share  of  the  surgeon's  duty  in  his  nM- 
tious  to  iutiauumition,  and  it  should  receive  our  espe<.-iul  attention.  The 
miinunity  from  suppnmtion  uiul  tbe  other  iiiaidfcstHt  ions  of  destructive  iu- 
Hamiiiation  promised  by  thoroughly  cariyiiig  out  tlie  antiseptic  methods  of 
trwiling  wouiitU,  which  will  be  luiide  tlie  subject  of  a  separate  urtitdc,  ser>"C« 
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x>  iUustrato  the  erwit  and  growing  value  of  ono  of  the  fonns  of  the  preventive 
Tcutiucht  of  iuflamniatton. 

Next  ill  order,  and  Pecond  only  to  prevention  in  iraportanoe,if»  the  detection 
atui  ratioml  of  the  atuites  wliicli  have  pnivoked  infianmiutioii  and  are  keeping 
it  up;  and  here  ia  a  Bourew  of  the  treat  intercat  which  attaches  to  the  study 
of  these  causes.  At*  exaniplcK  of  the  imimrtanee  of  thin  iiuUeation  for  tivut-- 
Dient,  we  may  refer  to  tJie  prompt  improvement  that  follows  the  removal  of 

splinter  which  U  keeping  up  a  festering  soiw  of  a  foreign  bo<ly  iti  eontact 
with  the  eonjunctiva,  of  a  aunie  from  the  bladder,  of  a  nail  from  its  iiitlained 
matrix  (a**  in  onychia),  or  of  a  sequentrum  of  bune  whieh  has  been  keeping 
up  the  diBcharge  from  a  bIuus.  Mr.  iSimon,  who  ha»  no  ubly  dliR-ui^ed  thuf 
subject,  remarks  with  great  justieo  that "  it  is  amongst  the  highest  ppob- 
letiie  of  patholi^*  to  discover  new  giY)npft  of  caM«  capable  of  being  ti-eated 
like  the  above  by  the  Himple  removal  of  their  i*e«peetn'e  causes.  With  the 
vorioiw  dyiKrasia!  iiifliunmationH,  for  hwtaiiee,  which  are  now  treated  exclu- 
wvcly  frLiui  an  empirical  bstsis,  and  cont*eqneutly  often  without  success,  hi>\v 
great  an  aebiuvemeut  it  wotdd  be,  if  their  immediate  i-ausos  could  be  made 
an  |ialpable  a^  tlie  mechanical  causes  juat  s^kokcn  of,  aiid  could,  like  them,  be 
ilirttttu'tly  aimed  at  and  deatroyedl" 


A  third  indication  of  paramount  iraix>rtauce  in  the  treatment  of  inflamma* 
tion,  is  to  Htrurr  jnmntfilf  i-onttttwn.'i  for  tlie  inception  and  prt)gresa  of  construc- 
tivf  intlamnmtiuji,  or  rcjiair.  From  thi«  form  of  the  intlanauatory  condition, 
which  in  abfiohitely  ne<«twj»ry  for  the  healing  of  wound«  and  injuries,  everj'- 
thiiij^  in)  to  )>e  hoped.  It^i  management  requiret^  all  posHihli*  means  for  itd  pro- 
tection from  interterenco,  and  tor  the  promotion  of  its  objective  purjiOBe — 
which  i;!>  a  termimit  ion  by  resolution,  or  cicatrization,  coincident  witli  healtliy 
neiKiirof  the  injury  by  which  it  hat*  been  provoked.  01  these  metmii  the  most 
ini|K>rtiint  are:  re»<t,  dm  nearly  ix-rfect  aa  possible,  for  the  whole  l>ody,  and 
t-sinH-iaily  fur  tlje  injured  part;  *|uie«cence  for  the  mind,  as  far  im  it  is  attain- 
able; freedom  from  t*ource9  of  external  irritation — inchidiiig  protection  of  an 
external  womid  from  the  air;  the  best  position  for  the  iiiiured  rart  that  can 
be  eecurod — to  promote  relief  from  pain  and  equable  local  circutatmn;  an  equa- 
ble temperature  and  purity  of  air,  with  an  adt^^piate  supply  thereof.  Iliese 
and  other  meaiM  uwful  for  the  same  end  will  be  coiisiderea  more  at  length 
heivaftt-r. 

The  proper  temiHjraturc  for  an  iidured  part  i«  Iwtweeu  68°  and  72^  Fahren- 
heit. Freipient  cliauges  above  or  below  thene  limits  arc  incompatible  with 
ftiuability.  For  a  health^'  grauulathig  wound,  even  a  higher  local  teniprra- 
tun*  is  not  undesirable.  Kiidjrjonic  development  takes  place  normally,  within 
the  natural  body,at  blood  heat.  It  may  be  inferred  that  cell  germiimtion  and 
the  development  of  granulation  tissue,  which  arc  identical  procctwes,  wolild 
be  tavoi-od  by  a  similar  temfieratiirt*.  In  any  event,  suddea  cliilling  of  a  gra- 
nulating surface  should  be  scrupulously  avoided.  It  has  been  kno«it  to  pro- 
dufc  a  tatal  invasion  of  (niumatic  tetanus.'  Addison  tells  us  that  in  the  arti- 
ficial incubation  of  the  chick,  the  process  is  interrupted  if  the  temjierature  falls 
below  tlie  nonnal  standard  of  the  female  bird,  whic-li  is  higher  than  the  human 
standard,  namely  106''  Fahr.,  and  the  vitality  of  the  chick  is  endangcml. 

Thirt  is  not  the  phice  to  enfonv  the  necessit}*  of  an  adei^uate  supply  of  oxy- 
gen (o  Hecure  ihc  hivontblc  progrcws  of  all  processes  involving  unusual  demands 
uj»oii  the  jKJwei-s  of  tiio  organism,  but  the  ini]>urtance  of  this  condition  for 
fuccessfui  tn-atmeiit  of  surgical  injuries  iscoiwtantly  liable  to  he  midervalued. 

'  A((n*iw,  ut  suprm. 


140 


INn,AMHATTOX. 


An  amnio  air  fttipply  in  a  condition  indiftponsahle  for  health,  and  it  t»  tlvn* 
foro  a  auty  incuml>ent  upon  tlicKw  who  have  chai^  of  the  sick,  to  -  • 
them  their  Ktill  niort'  urgent  rij^bts  in  tin:*  ixviHH-t.  The  minimum  , 
eacli  patient  in  tlie  ward  of  a  lio^pita!  is  tw<i  lliousatul  i-iibic  feet,  TW  lu^r- 
tality  ill  typhiin  fever  hu«  reachwl  its*  lowest  figure,  even  iit  the  uncerlaiiiwiu- 
terelinwteof  thiH  latitude,  in  patientt^  treatwl  under caiivaiw,  and  in  tenipciran 
wooden  buuttefl. 

The  fourth  and  final  uidieation  for  the  treatment  of  inflammation  iii^t ;' 
all  the  nieanfl  at  mir  eomniand  for  the  tnitigation  nml  ctmtnJ.  oj  >(s  ma.' 
fo"on«  when  cxroiwive,  or  when  threatening  to  he<'nme  di-struetive;  and  lor 
their  arrest  when  actually  destmctive.     These eomnrij^e  reniedioKeomi'Oteiittrt 
antagonize  exeetwive  maiiifefitntions,  to  repretk^  their  intenFiirj%  and  to  resttiin 
them,  if  (Mxaihle,  within  the  limits  of  the  eouatructive  pnx-ese. 

The  means  at  our  command  for  meeting  the  requirements  of  the  tliird  iukI 
fourth  indieations  will   l>e  difteutwed   imder  the  following  titUw:   rr-'    ■. 
ivnnobilitt/ ;   ^position ;    ool/t;    hmt  and  moiMure ;   tvuiprevsion ;    UoofU, .   .  , 
drainage;  revulsion;  drugs;  diet  and  Jiursh^. 

I'keventios. — But  foremoj?t  in  oi-der  eoraes  prevention.  "Wc  are  to  tinder 
Btaiid  by  the  preventive  tix-atmcnt  of  intlammatiou,  the  employment  of  njew- 
iircm  which  tend  to  favor  the  process  of  reiTair — that  pbosc  of  the  iufiamnift- 
tory  proeoda  which  we  have  called,  after  Samueln,  eont»tnietive ;  and.  akn. 
the  meanrt  at  our  command  to  avert  any  excess,  or  to  remedy  any  defect,  ot 
vjij«.'ular  action,  which,  besiile^  defeating  llie  reparative  obje^'t  of  the  procft«. 
would  pniducc  watttc  and  dcntmction  of  tu»ue — conirtLtuting  the  pna^  mI 
inllammatiou  wc  have  called  dc»<tructivc.  The  tbrmcr  is  to  be  promoted: 
the  latter  to  be  avoidctl,  and,  if  possible,  prevented.  Happily,  in  the  giwt 
majority  of  caac«,  both  of  these  ends  are  to  be  attained  by  the  same  nk-oiis. 
When  we  have  secured  complete  primary  adhesion  in  a  recent  wound,  u  i 
rule,  all  danger  fir»m  inflammation  is  at  an  end. 

Keeping  always  in  view  the  fact  that  iuflanmiation  is  nothing  more  titan 
an  exaggerated,  sometimes  a  pervei-tcd,  etibrt  on  the  part  of  the  local  nutri- 
tive apparatus  to  meet  some  cmergxaicy  in  which  (ho  integrity  of  the  orgai»- 
iiun  is  thivatenod,  our  first  duty  is  to  fitvor  in  every  way  the  heuUhy  imr- 
fommnee  of  the  (ill-important  nutritive  timction.     TlnK  U  to  be  ae<-ompli^lied 
by  providing  jmre  jur  to  breathe,  plenty  of  sutdight,  g<»od  fotnl  to  eat,  mib 
proper  attention  to  the  conditions  and  surroundings  by  which  the  nomml 
pei-formanee  of  all  the  functions  is  pmmotetl.   The  constitutional  iteenluiritit* 
and  actjuiivd  hiibits  of  life  of  an  individual  wlio  lias  snstaiiu'd  a  Burgi»al 
injury  should   always  be  made  the  tiubjcct  of  careful   inquiry;   and  tli« 
patient'rt  habitual  fo^id  und  drink,  and  his  hours  of  eating  and  of  attendiitf 
to  the  ejdis  of  nature,  should  be  imitated  as  closely  as  eireumstanoes  will 
penjiit     He  is  to  l»e  reganled  as  a  machine,  and  placed  in  all  resiwcts  in  iW 
position,  as  to  surroundings,  in  which  the  machinery  will  work  to  tJw  lir^t 
ailvantage^     At  the  same  time,  the  inllueneo  of  the  mind  u^n  the  heultliv 
perforraoiiee  of  the  idiysitwl  functions  is  to  be  kept  in  view;  tear  and  anxii'v 
are  a^  fiir  as  jwafiible  to  be  dispelletl ;  and  liopo  and  »Hintidence  are  to  be  iJi- 
Bpirod.     As  Claude  liennird  has  showni,  fear  and  aj)i>rehension  of  tkupT 
tend  to  depress  the  normal  tenipeniture  of  the  body,  which  is  kept  up  liV  ft';- 
projjcr  working  of  the  nutritive  maehinerj",  whilst  hope  and  happy  aatii"'" 
ptttions  have  a  healthy  stimulating  etiect. 

The  next  duly  of  the  surgeon  in  preventing  undue  infliunmation,  b  tbe 
avoidance,  as  far  as  circumstances  will  permit,  of  all  inwuible  c-aumw  of  iutrt* 
ference  with  the  proce^g  of  normal  repair,  and  esfwcially  of  the  eauscs  liiible 
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to  pn*vokt'  unljciilthy  or  cxfwaivc  niunU'c^ituUoiit*.  The  pbciioniiMiii  attending 
tlic  reparutivL'  act,  tiUhough  roriiiiri^  a  i«irt  n|"  the  prtHx-as  «f  iiiHamiimliou, 
an.'  ti>  be  njcugiiUeil  and  tUvoreil ;  not  iirt;vfiit*.'(l.  It  is  tlu'ir  cxtciwive  or 
[iLTviTtoU  action  whicL  wtJ  have  to  guum  agaiiitst  \>y  imr  art.  This  subject 
will  be  more  t'uily  <ii8cii8Aeil  hereafter.     For  the  pret*ent,  to  avoid  rejx-tition, 

■  wo  may  refer  to  the  studv  of  pre<li)*(Mwiiic;  aiul  exciting  causes  contained  in 
the  {*n.H:cdin^  fagcs,  wilFi  the  ruiuurk  taut  the  iiuunous  at'tion  of  certain 
smongiKt  them  is  notk-oablj  preventable.     For  examitle,  if  a  patiunt  is  found 
to  be  under  the  inrtueui.*  of  malaria,  or  if  he  is  confined  to  a  nmlariul  Itn-ulity, 
it  wouM  be  eminently  proper  to  place  him  under  the  pmphy lactic-  inlluence 
of  quinine;  in  dther  wonln,  to  make  a  few  grains  of  quinine  a  part  of  liia 
daily  diet.     It'  lie  be  found  to  be  ttypliilitic,  acconlin^  to  the  utai^o  of  the  con- 
stitutional iKJiMJuin^ — whether  active  or  paasive — it  would  be  a  judicious 
Icourau  fur  the  Burguou  to  avail  hiiuself  of  the  tonic  and  blood-iuuking  prop- 
erties of  iodine,  or  of  minute  riosos  of  the  bichloride  of  merunrv. 
But  of  all  the  prevcntivo  nieaAuren  within  our  reach  for  the  purjifwe  of 
Avoiding  unhealthy  intlammation  in  the  trealnient  of  open  woundfi,  the  pre- 
cautiona  and  means  which  constitute  the  antiseptic  meth^xl  of  ti-eatiug  wounds 
ha\*e  of  late  ycara  grown  into  projKjrlioiu  ol'  greatest  magnitude.     Judging 
(n»ni  rwultj»  alone,  without  attempting  a  decl-^ion  an  lo  the  theory  on  which 
it  is  buM-tl,  platting  himself  on  the  legitnnaleground  of  intelligent  empiricism, 
and  following  the  plan  which  promiMM  moKt  benefit  to  his  j>atient,  tlie  sur- 
ge<in  of  t:fwlay  in  force<i  by  the  logic  of  tactrt  to  adopt  the  method  of  LiRter. 
The  cicjitrixation  of  oi>en  wounds  without  pus  and  without  delay.  a«  if  tlioj' 
were  subciitaneoun,  or  healing  under  a  seal* — a  result  which  can  be  com- 
^  uianded  with  us  much  certainty  as  attentls  any  human  enterprise,  if  the 
H  details  of  the  antiseptic  melli<Ml  are  scrupulouslv  observed^^oimiitutes  one 
H  of  thene  fact*.     Anotlier  is  the  greatly  ilhninislieil  fretpiency,  if  not  the  entire 
H  ^leenoe,  of  the  infective  fornt8  of  intlammAtion  and  fever  in  surgical  cases 
ireatal  by  the  antiseptics  method  when  it  lias  l>een  conBcientionsly  carried  out 
I'ruui  the  inception  of  the  case.     But  it  is  to  be  remarked  that  m  the  doubt- 
ing allegiance  of  many,  ami  their  et>nde*|uently  feeble  adhesion  to  the  new 
methcHl,  and  the  Crti\>le8sne»s  as  to  details  that  comes  from  want  of  filll  faith, 
from  prejudgment  of  the  queRtion,  greater  attachment  to  ohl  metho<ls,  or  nu- 
u-illingiietts  to  learn  now  and  tmuhlettonie  details,  there  are  impttliinentj*  which 
iut*Tferc  with  il*t  adoption.     This  will  be  arrival  at  ultimately,  it  is  not  nn- 
^Ulicely,  a*  a  con8c*iuentv  of  the  greater  material  success,  in  the  aggregate,  of 
^^k«>H!  surgLHjiis  who  practise  the  unlise]iti<'  nieth<xl  in  all  its  details,  and  put»* 
siljly  by  improvement  in  those  details.     Meanwliilo,  antiseptics  are  gnnlnally 
txftking  the  plai-e  of  antiphlngistitv;  the  latter  <vase  to  be  thought  of  in  pro- 
fiortiou  OA  the  former  grow  in  tJieaintidenc*eof  t}ie  profe«sion;  and  the  opinion 
U9»  on  tlie  whole,  stLuuily  gaining  ground  that  antiseptici*  constitute  tht;  beet 
l*»"*jveutive  mawures  uguiust  uuhtalthv  intbininwtion. 

J'opulaj-  exinTicnce  is  not  an  unfair  test  of  the  value  uf  Iwid  riMncdies*  in 
I*«~<eventi«t;  innammatory  i-oniplicalions.  When  sin-gcry  wiis  as  yet  unworthy 
**-»  l»e  called  a  scienei',  "the  favorite  a[)jirK'ations  to  wounds  were  spirituou* 
ti»»<:tiirep,  haUimio  su)>8tauet3S,  resins,  and  tiirjientiries;  and  they  undoubtedly 
^■'^''I'd  their  [Mjpularity  aa  rulncrari<w  to  tlieir  antis^-ptie  qualitiHS.  (hie  of 
'•*i*-5ai,  with  u  reputation  of  several  centuries,  the  "fMiumc  <.lu  isnntmnuh-ur^' 
t*''i*.i*f»i  by  AnibrLvsc  Pare,  known  in  Kiigland  as  ''friar's  balHiuii,"  i[i  our 
^^■^^uiitry  as  *'  Turlingtun  balsam,'*  has  a  phu-e  iti  the  I'.  S.  IMmniinctnMi-ia  as 
^'^*^  tHitn/ji}H7iii  thirtufi-  »f  h-uzfthi.  Nfany  a  fresh  won nd  iKnmd  up  with  this 
^' '  »1  aenyy,  which  is  i»till  lamely  ns<^l  in  doiuewtio  praetii-e,  aiiil  utV-rAvanls 
i^tY.  luidititurbud  through  tiifl  iv>ntidencc  in  its  healmg  virtues,  lias  got  M'ell 
**■*  houi  ''  intUumiuitiou  getting  into  it."     Basilicon  ointment.  (v-wfMw  reniiux. 
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has  a  popular  reputation  due  to  tlic  mine  cause.  AK-ohul  wnri  a  ^vonie 
(lrP8»ing  lor  wounds  with  N^Iatoii,  mid  it  has  liad  onthu)^ia«tic  ailvocatek  h 
is  oJuimed  tlmt  it  i-oiigulatee  alliuininuid  KuWtunwti  and  renders  them  iiujm- 
tresfilile,  ami  at  the  Harno  time  "elo«j«  the  siiijiIltT  bloodveiiwulw  and  arnM* 
their  power  of  alworption."  It  enjoys  a  large  ^wpulariiy  in  the  fttnu  tit" 
Cologne  water  and  it^  Bubstituteti,  and  of  "  I'ond's  Lxtract/'  Spirit  of  i^tii- 
phor  waa  the  fUvoritu  lotion  of  tlie  hito  Valentine  Mott ;  and  the  cww  Mtinhn 
of  Raapail,  conBisting  mainly  of  camphor  and  cuiamon  salt  dusdolred  in  ilUmIjM, 
is  a  iinii'ersal  iianaeea  in  France, 

Oreat*v  appheatiotift  exehide  the  air,  and,  when  impregnated  n-ith  an  anti- 
eeptic  Iwilrtarn,  farm  the  hiwen  of  must  ointments  and  salves  used  as  drewings 
for  wounds.  The  Peruvian  ointment  of  the  New  York  }IoA]jital  in  oik 
dnielini  of  b:ili«im  of  Peru  to  one  ouriL-e  of  simple  cerate.  Vaseline,  which  tt 
aiitist'ptie  and  entirely  unalterable  ats  regards  raocidity,  ie  gradually  rvplai'Ui^ 
other  greasy  ami licat ions. 

It  is  noticeable  aa  a  feature  of  antiseptic  di-ossiags  of  all  kuidA,  tlmt  tlivy 
are  associatGcl  with  infretiuency  of  wound  <lres8ing,  mahily,  it  ia  to  be  j'l*- 
sunied,  on  account  of  luck  of  evidence  aa  to  tlie  necessity  for  fr«pient  iiiiw- 
ference.  Thiy  circumstance  alone,  an  conducing  to  ijuietude  ami  e<iuability 
of  temjioratiire,  favors  mpid  and  healthy  healing ;  and,  other  things  being 
equal,  that  foiTO  of  dn?68ing  which  rm^uires  least  frequent  renewal  i*iJway< 
to  be  preferred  aa  a  preventive  of  ill  Ixfhavior  of  wounds  through  unhenlt^v 
inflammation. 

Addison  quot«s  (be  case  of  a  boy  who  feU  into  a  caldron  of  boiling  pilch,  h 
removing  tuK  clothing,  the  sleeves  adhered  so  cloeelj  llmt  ihey  were  auccwwrily  left  oa 
hi£  arm^.  Tb«  boy  ultimately  recovered  ;  but  the  altendant  expressed  surprise  dial 
h'm  umm  liiid  cicatrized  more  rapidly  and  perfectly  than  the  other  parts  of  the  Mf 
which  bad  enjoyed  tliu  bunelit  of  bitt  duity  dressing. 

Apart  frttm  the  question  of  antiseptics,  there  is  abundant  clinteal  evidence 
tliai  the  excluriiou  of  air  tavors  kindly  hailing  anfl  tends  to  avert  suppunition 
in  surface  Iwiions  of  the  hody,  such  aa  abrasions,  and  cs])L'ciuIly  bums.  On  % 
small  scale,  the  popular  use  of  court  plaster  k  in  point ;  and  the  prompt 
application  of  an  inii^ermeahle  dressing  of  gum,  with  tl\e  addition  of  a  lituft 
molasses  to  give  it  toughuetw,  so  long  m  use  at  the  New  York  Hospital  w  * 
<lresaing  for  nuras  and  scalds,  haa  proved  of  great  value.  A  mixture  of  ooJ- 
IcKlion  and  cantor  oil  is  >^id  to  be  employed  ia  the  same  way  at  Kuig's  Col> 
lege  llospitiil,  ill  London. 

Rkt  and  I-MMoBiLiTY.^The  great  advantages  to  an  trynrwl  part  of  perfect 
rest  and  Iroedoin  from  distorbaiico  by  movement  of  every  kuid,  have  already 
been  enumerated  in  ttie  remarks  on  motion  as  one  of  the  medianical  excitine 
causes  of  iiiflammaticiii.     Their  paramount  importance  in  the  treatment  of 
inflammation,  both  preventive  and  cumtive,  cuunot  be  too  strongly  enforced, 
for  tlie  reason  especially  that  it  is  being  constantly  under\*alued,  pn»lu»yiott. 
ally  its  well  us  popularly.     The  directions  often  given  to  a  patient,  in  ii  l^e^ 
ftuu-tniy  way,  to  keep  an  injured  part  quiet,  ishould  in  moet  caaea  be  enforced 
by  surgical  appliances  by  wbidi   its  motions  are  rendered  impoeaible.    A 
patient,  however  intelligent  and  docile,  ciui  rarely  keep  a  part  quiet  unless  its 
movements  arc  physically  restmine*!,  or  unless  be  ih  remindeil  to  do  ao  by 
the  n.'curn-ni-e  ot  pain  on  motion,  luid  this  always  involves  ndditinnnl  injun-; 
in  view  of  this  fai-t,  the  surgeon  should  not  only  advise,  hut  enforce  liis  adviw. 
The  lesson  taught  u«  by  the  ill  behavior  of  trifling  lesions  of  juirtti  shlijeoteil 
to  constant  mobility,  as,  for  example,  tlie  festering  of  an  abrusiuu  upon  a 
faiuckle.  is  entirely  applicable  to  lesions  of  a  graver  character. 
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IV'etnictive  inflamniatioii  is  often  jimvokecl  by  iiuulvertent  motimi,  as  in 
thti  ca^e  of  a  lal)i>rer,  or  a  iiK^<-}i.i[iio,  with  a  Bpreadiii^  iiiflamiimtii)n  of  the 
fopeanii  tbllowiug  u  neglocte*!  hurt  of  the  hand,  which  could  have  hceu  cer- 
tainly prevented  by  tinu*ly  precaution  wenring  quietude  und  iramobility. 
The  average  pitient  caniiut  uiidenstand  that  moving  a  wounded  part  ran  no 
it  harm,  as  long  as  the  motion  does  not  give  jwiin  at  the  moment.  It  is  an 
»lirti<"'ult  for  an  open  wound  to  gi-anulate  or  cicatrize  when  continuaUy  eulv 
jecied  to  motion,  as  for  a  nwebud  to  bloom  whil!<t  lx*ing  carried  in  a  biitton- 
holc.  Similarly,  a  wrencliwi  ligament  after  u  sprain  cannot  promptly  regain 
its  iiitc^ity  nnlcss  the  piirt  to  which  it  Ix^longs  in  rendere*!  innnovuble;  nor 
can  an  inname<l  eye  gc-t  welt  whilnt  the  organ  is  in  constant  use.  Thus 
we  must  reeognize  it  ai*  an  ultimate  fact  establi wheel  by  clinit-al  experience, 
that  too  muc^  motion  is  ai*  certain  to  retard  and  i»ervert  the  process  of  repair, 
ai*  it  let  to  provoke  and  excite  the  cle»truutive  phaws  of  the  inthtininatory 
process. 

Tlie  mcauH  at  the  comnmnd  of  the  surgeon  by  which  he  can  most  reiwlily 
enforce  quietude  and  inmiohility  of  n  part  are,  primarily,  t*plintB  and  band- 
ages, or  strips  of  adbciiiive  plaster.  Kven  where  <'(mlineniont  to  bed  might 
be  thniipht  !*ufflcient,  m  in  Bomo  forms  of  fracture,  retentive  ait[ilianceri  are 
genumliy  indi^itenisable.  fn  the  moat  firmlj'  iin]mcteil  fracture  of  the  neck 
of  the  femur,  it  would  be  the  best  course  Ui  render  the  partd  immovable.  The 
ito-ealled  immovable  apparatus,  consisting  of  bandages  hardened  by  gyi>Bum, 
starch,  dextrine,  or  llie  silicates,  are  eauy  of  application,  and  useful  for  majiy 
leeionn  beeidex  fnu?ture.  Billroth  states  that  he  lias  had  a  greater  degrei?  of 
(■uoccfM  in  the  treatment  of  !*prains  since  he  adopted  the  use  of  tlic  plaster  of 
Parrs  Uuidage;  anil  the  vabie  of  the  |iluster  jaekct  in  di.^easc  of  the  vertebral 
pnH-e>*«i.'w  and  IhkUw  has  Ix^cu  tlcmouHtmlwi  by  Sayre.  Carved  wooilen  siiliut**, 
ami  gutteit-d  rtplints  of  tin  or  wire,  prejwred  felt,  gutta-percha,  or  solo- 
leather,  which  can  In?  moulded  to  tlie  iiyured  i»art,  arc  available  for  legions  in 
the  neighborhood  of  joints,  where  motion  is  especially  to  lie  guarded  against. 
For  smaller  wounds,  which  are  always  liable,  when  neglected,  to  become 
scjiirctt*  of  serinus  complication,  Ktri})S  of  adhtwive  phister,  colliidiDM,  and  even 
oonrt-j'ljwter,  are  of  value.  In  wouiidnnf  the  face  wliere  cjuick  union  is  e«pe- 
eially  di'sired,  to  prevent  sc-ani,  tlm  lattrr  fonn  of  planter,  when  fi-ce  i'nun 
coloring  matter,  is  very  useful;  also  between  minute  sutures  in  plastic  opera- 
tions on  the  faec,  collodion  being  applied  over  tlie  cud«  of  the  stnj)s,  but  uut 
upon  the  wound  it<teU'. 

For  seeuring  rest  by  the  relief  of  pain  and  consequent  restlessness,  which  is 
often  a  source  of  additional  injury  after  dressing  a  recent  wound  ;  fur  every 
form  of  nervous  excitability  aecompanyiiiGC  surgical  lesions;  and  above  all 
for  traiihutiic  (telirima,  wliich  is  an  exprcfsion  of  the  most  intense  form  of 
nervous  excitement — always  excepting  hy«teria — opium  in  some  form,  as  the 
typit-al  anodyne,  is  invaluable.  This  drug  is  of  such  great  importance  as 
an  adjuvant  in  the  treatmeut  of  in6ammation,  throngli  the  possession  of 
thoMJ  qnalities,  that  it  has  acquired  a  reputation  as  orio  of  its  indispen.siible 
remedies.  This  reputation  is  due,  in  tlie  tii-st  place,  to  its  power  in  controlling 
the  symptom  of  jain,  and  in  the  next  place,  to  its  intluence  over  muscular 
irritanility  and  the  prevention  of  twitcliing,  spasm,  and  cousetiucnt  iiyurious 
mobility  at  the  seat  of  inflammation.  By  this  hitter  ([uality  x\a  woU-earued 
reputation  in  the  treatment  of  jjcritonitis  has  bi-en  attained ;  it  not  onlv  arrests, 
for  the  time,  the  j»eristaltic  sfiuirming  of  the  intestines,  but  slows  tfie  action 
of  the  diaphragm,  thus  favormg  the  adhesive  results  of  inflamnmtion,  and 
averting  fatal  sup[>uration.  Opium  is  in  this  manner  entineiitly  useful  as  a 
preventix'e  of  the  destructive  manifestations  of  tlie  inflammatory  process. 
Hence  artcr  dressing  a  sui^ieul  case, and  having  placed  the  injured  part  in  the 
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beat  position,  tho  next  (ttctp  in  tivatniout  is  to  admiiiUt^r  an  niKHlync,  ot  to 
leave  dirwitinns  for  iti  admin istmt ion  in  cftse  of  jiain  or  rpetle*wnrM*L 

As  is  tiie  c&se  with  every  favorite  remedy,  the  t»ower  confc-rreil  bv  au  whv 
dyne  of  relieving  mental  <iiiitref*»,  in  nio^t  caws,  as  well  at*  jihysicaS  tsiiii.  U 
liable  to  Ijc  abused.     An  opiate  tshould  not  be  ailiuiui--itereil  unless  a  Aistimt 
indicfttioii  cxistH,  fur  it^  use.     In  mrjst  »>ttfieH  it  intei-feren  with  the  fuiidum,* 
of  the  storaaeh  un<l  intestities^  and  in  (-onjunction  with  omflncraent  lu  tlie 
horizontal  position,  so  often  indispensable  after  a  eiir^eal  injurj*,  its  cm|il.»T. 
meiit  l)egets  a  necefwity  for  laxative  medicine,  ami  thus  interteree  with  tfie 
important  blood-nniking  I'unetion,  and  increases  the  tendency  to  coustituttoMl 
distnrbniKV  and  iV-vur.     Moreover,  the  HdiniuiKtrutioii  of  an  anodyne,  tsjit- 
eiidly  if  it,-*  ettK-t  liafl  betn  pleasant,  often  ei-eates  a  de&ire  on  the  jiurt  of  tiir 
patient  tor  it^  re]ietition  when,  i>erhai«*,  a  suflieient  indit^ution  w  wantius;. 
Thus,  however  mnoh  he  may  be  tenijjted  to  exereii*e  his  i)ow«r,  the  «urge»m 
shotiM  be  on  liiit  guard  agaiiiHt  the  pot<t<ibility  of  Bbu»ing  it;  lie  baa  in  trwt 
whiit  has  been  justly  culleil  one  of  the  greatest  gifts  of  God  to  mail,  and  shooid 
be  eureful  to  be»to\v  it  wisely. 

Position.— The  ftosition  of  a  itart  which  has  been  the  seat  of  an  injury  or» 
surgical  operation,  especially  when  acatwl  in  a  limb,  should  always  lie  con- 
sidered in  rt'lereuce  tn  the  avoidanee  of  pain  at  the  time,  and  of  provocation 
to  auWequent  inflanmiation.  In  Ihiei  regard  there  are  ttcverel  points  to  be 
note<l:  (1)  a  position  should  be  sekt'twl  which  favon*  the  venous  or  retutn 
circuhitiun,  *>  as  to  avoid  tbe  ilimger  of  [tassivc  hyix'ra-mia;  (2)  nmsoulu 
relaxation  is  to  be  seeured — as  fur  jis  fKWsiblc^— in  order  to  guard  against  tho 
involuntary  Ppn?nu>dic  attiun  liable  to  be  provoked  by  muscular  tension;  i'i) 
if  there  is  a  wouml,  the  position  should  Ix'  managetl  so  as  to  favor  tbe  rewljr 
eBca[ie  of  all  pr)»4^ibte  disL-liargiu^;  and  (4)  tbe  position  should  be,a8  fur  aa  p(» 
sible,  agreeable  to  the  jmtient's  feelings. 

It  18  liardlv  neoessary  to  add  that  undue  maiiipulation  or  cJiange  of  i»08itioti 
16  to  be  avoiatnl,  and  where  this  is  ultsolutely  reciuircd,  in  a  «iee  of  seriou* 
lesion  involving  mueh  pain,  as  in  a  ettmpound  fraetun;,  it  is  ot\en  the  wiiwr 

{)laii  to  bring  the  |>utient  carefully  under  the  influence  of  mi  aniesthetie  Iwi'-'tv 
uuidling  the  itui't.  The  niUH4>u1ar  relaxation  secured  by  the  anieetbetic,  pre- 
veuls  spasinoilic  eontraetions  which  do  hann  by  disturbing  the  relationi;  irf 
the  fragments,  and  by  possibly  causing  bleeding.  And,  moreover,  when  »» 
ana'sthetic  acts  kindly  and  wltliout  causing  undue  excitement  i>r  Bnliw*iUL'nt 
vomiting,  it  is  a  matter  of  i-linical  observation  that  there  is  less  disjnwitien  h- 
excessive  vasfular  redaction  after  it  has  been  employed.  As  uller  tbe  aduiit- 
ietmtion  of  opium,  there  seems  to  fx-  less  tendency  to  undue  inflammatory  v%- 
citement  than  where  the  same  amount  of  violence  hue  boon  infliet«d  upon  a 
l>erfcttly  conscious  and  sensitive  patient.  Those  who  have  had  the  ex  j^rieiM-e 
of  undressing  and  opening  a  rectmtly  clostsl  wound  in  order  to  ae<;ure  a  bleed- 
ing artery,  without  the  aid  of  chlon)form  or  ether,  can  bear  witness  to  the 
rreater  frequency  of  positive  febrile  ivactiuu  ulW  such  u  double  strain  apon 
flie  iMJwer  of  enduruuue. 

C01.D. — As  a  cause  of  inttjimmation,  exposure  to  intense  cold  may  literally 
freeze  ex|»ostHl  mrts,  such  a«  the  nose,  eann,  or  toes  ;  but  if  the  temjieralurc 
be  very  gnulualfy  eU'vat^^l,  and  the  suspended  capillary  circulation  l»o  restore*!, 
as  by  gentle  friction  with  snyw  vv  iccMvatcr,  the  purls  may  be  broug^ht  back 
to  a  normal  or  to  a  Vf ry  slightly  weakeueii  lOiidxtion.  Hm  if  the  teiutxTuture 
of  tlie  fr07A!n  parts  \>v  suddenly  niist'ii,  as  by  entering  a  hot  room  or  approM^b* 
ing  a  stove,  they  an*  liable  to  iiccnine  intensely  congested,  livid,  and  poeeibly 
gungntnous;  or  to  remain  in  a  condition  of  chrome  inHammation,  with  u  lui- 
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"bility  to  itching,  vofticatioii,  aod  uleeration,u*»  in  chilblain.  Tt^ucs  which  have 
been  frozen  ofter  an  analog)-  to  titwuus  wliich  have  been  poiMonod,  in  rpflpect 
of  their  weakened  vitntitv  and  titeir  tendency  to  take  on  a  low  d^ree  ot  in* 
fl;iuimatiou  readily  and  from  »<Iight  causes.  But  tliitt  weakened  condition 
nia^",  under  favomule  cirfuniptamxa*,  be  ret'ovcrfd  from  entirely. 

IViId,  in   itx  etlb<?ts   upon   the  aystem  at  larsje,  it*   distinctlv  tonic  and 

*' bracing,"  when  it  is  not  too  f^evere  op  too  muvU  prolonged.     [ii  the  latter 

cxae  it  acta  ua  a  powerful  »edative  to  all  the  funetiong  of  life,  producing  an 

Snteiitfe  deairo  to  sleep,  and  finally  death,  in  stupor,  hy  the  arrest  of  function  of 

the  cellri  which  generate  nerve  force,  as  iu  fatuf  eollajwe  fi-oni  i«liock  of  ij\iurj'. 

L<K.'ally  ajipliefl,  cold— judiciously  rcgululetl  as  to  its  degn.'e  and  mode  ot 

I      tii»plif»tii»n— is  regarded  as  a  valnablo  nioanR  of  diminitihiiig  the  foret-  of  the 

^ftcircuhitioii,  and  tliert-by  of  antagonizing  a  tendency  to  excewive  va^nilftr  ex- 

^■citement  in  the  earlier  pha^!«  of  inttamniatory  action.     It  acta  not  only  as  a 

local  wfhitivo,  but,  alw>,  u^  an  astringent. 

^m       Cold  is  usuolly  applied  by  covering  the  part  with  a  cloth  wrung  out  of  iced 

^B  prater,  or  naturated  with  an  evaiiorating  lotion.     The  latter  fonn  of  applica- 

^Btion  wii^  hubitiiully  i'iii[>loyed  befoi'O   ice  canie  into   t^nierul  uhu.     Ah  tlicHO 

^P  Aji[iIications  tend  to  become  i»oon  drieii  by  the  heat  of  tlie  body,  if  a  part  i& 

to  bu  kept  steadily  at  a  lower  temperature,  they  must  be  i-cnewed  at  Bhort 

interval*.     Thi»  demands  attentive  nureing,  Jbr  fi-etiueiit  change  of  teiniiera- 

ture  in  a  |mrt,  certainly  in  the  early  stage  of  itiflammatlon,  is  hunufnl.    These 

nnxles  of  ajiplving  cold  arc  well  replacwl  by  ai/stetiiatic  irrigation.     If  a  vessel 

.      of  iiT<l-Wttter  he  BUjUK.'uded  alwve  tuo  part  to  lie  irrigated,  and  Home  HtmntU 

^Knf  lamp  wiek  be  placed  with  one  end  at  the  I>ottom  of  the  voti^el  and  the 

^■other  hanging  over  its  side,  the  cold  water  can  be  made  to  di-oj)  ntea4lily  and 

^navtinuouMly  upon  the  cloth  that  i-overs  the  part.    But  a  sheet  nf  inipermeaide 

^^^raitctrial  imwt  be  placed  bencatli  the  part,  so  as  to  convey  oway  the  overflow, 

tir  the  beiiclothes  will  l»econie  Haturated,  and  thejMdient's  body  possibljj-  chilled. 

t'^dil  with  moisture,  inopt>ortnnely  brought  to  bear  upon  the  organism,  is  u 

tVTtile  ciiiiw,'  nf  harm  in  many  way«.     .\  greater  degree  of  cold,  a**  a  local  ap- 

|)lieation,  may  l>e  secured  when  desirahlc  by  means  of  a  caoutcliouc  bag,  or 

^     ulndfk'r,  filled  with  crusbe<l  ice  and  nioidded  to  the  part. 

^h       O-old,  applied  locally,  haw  alwayn  Ik-cu  pt^urflwl  favorably  and  employed 

^B    ^rgely  in  the  treatment  of  inflammation,  ami  it  certainly  possesectf  power, 

^P  und  a  oertiiin  kle^rn'e  of  valiio ;  but  in  [>ractice  itR  iibg  \»  limited,  iKKrause,  an  is 

"  eHtlent.  it  invoU'i*  tnuiblo  and  care,  and  it  is  also  undonbte<lly  capable  of 

<i'»iii^'  harm,  if  not  employed  with  gooti  judgment.     In  the  first  place,  it  is 

tit  »t  well  suitc^t  for  open  wounds ;  for  gmnulations,  as  we  have  seen,  are  aided 

i»i     their  geruiination,  growth,  and  development,  by  a  warm  temiwratuiv. 

^^V'lierv  a  wnntul  has  bei-n  i-IiisinI  with  a  view  to  primary  adhesion^  drj'  drees* 

io^  ^iiiu  betttT,  in  connei-lion  with  the  gentle  and  erjuabU-  jircKsure  hy  which 

*-HxH  tnoile  of  indon  ih  promotwi.     Neither  positive  cold,  nor  the  alternations 

<**"    temi^enitiire  iiuident  to  itit  employment  as  a  dressing,  are  tavorable  to  the 

I*»^<=*ci.i«  of  adhesive  inthimmation.     It  is  u  mode  of  dreesing  very  commonly 

^**i-pluyed.  and  often  m  a  somewhat  perfunctory  way,  but  it  may  be  i|Ucstion^ 

■-*     the  application  of  cold  ai>  a  prevent ivv  of  excessive  vascular  action  to  a 

^*^*>tmd  ju»t  clone^l  is  the  wisest  ooun«ct  to  pursue.     Prevention  is  an  excellent 

****2«sare,  hut  here  it  mitrbt  porwibly  prove  officious,  as  exccesive  action  may 

*°**^*t,  occur,  and  jnore  really  ufcfnl  meai'ure!*  imiy  Imj  excluded  by  it»  use,     Ab- 

~**l»it*  quietude  for  the  ]*arl — a  stump  after  an  amputation,  for  example— and 

^**    vpiable  teniiH'rature,  with  gentle  uniform  prc»suru  accompanied  by  anti- 

^**l*tir  prinmuiioiis,  will  more  ccrlaudy  second  Katurt^'s  etl'orts  to  bring  about 

*inpt  nniim  without  eomprK«tion.  which  is  the  rwult  desired. 

^iolii  applicaiiotiis  nuiy.  imder  sonu-  cin'iimstainx-s.  prove  iHtsitively  injurious. 
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The  use  of  an  ice  bag,  by  produemgexceesive  vascular  coiitractloii,  haswomi 
gangrene  of  the  edges  nf  a  wmind.  It  is  to  be  obsened,  also,  tbat  after  t 
txjUr application  1ms  been  removed  from  a  part,  more  or  less  vascular  rcactioo 
alwajs  tollowft,  in  the  way  of  afflux  and  increase  of  heat.  Although  the  fict 
haa  not  often  been  noticed,  it  is  hard  to  believe  tlmt  parts  frozen  by  ether<pny, 
or  fruuzinc  mixtui-es,  to  produce  ansestbesiaj  are  iiol  more  or  less  unpaiml  in 
their  vitaRty. 

On  the  other  hand,  the  Ufie  of  an  ieo-oap  to  the  shaved  head  has  a  positivt 
value  in  the  eerebro-meningitis  which  so  often  complicates  wounds  of  thi» 
region.  Kemarch  especially  praises  cold  in  injuries  of  joints  as  preventing  aiid 
cx)ntrolliiig  intense  vascular  excitement.  The  use  of  crushed  ice  in  a  blwider, 
which  can  be  moulded  to  the  part,  is  a  favorite  rcmc<ly  for  iiiflametl  henxv^ 
rhoiids  in  the  early  stage.  In  the  excessive  tcmiwraturc  of  the  bodir  in  fever, 
the  cold  bath  and  the  cold  pack  are  remedies  of  undonbtcrl  jxiwer  in  dimin- 
ishing the  danger  of  fatal  injury  to  vital  organs  from  the  overheated  blood. 

Ubat  and  Moisture. — Dry  heat  is  well  known  for  its  cfflcicacy  iu  calminff 
pain;  and  heat,  with  moisture,  in  the  form  of  a  poultice,  constitutes,  perhaps, 
the  local  remedy  Hanctioned  by  moat  geneiul  use  for  tlie  relief  of  the  pain  im 
tensive  heat  of  a  local  inflaummtion.  Its  sootlung  and  relaxing  eftoct  upon 
the  inflamed  part  is  the  reverse  of  the  a^trin^ent,  althougli  se&tire,  actido 
of  cold.  The  latter  finds  the  indication  for  its  use  in  the  very  earlieet  eri- 
deuces  of  excess  in  vascular  action  that  succeed  an  iiyury,  and  here  it  coo- 
stringes  the  capillaries  of  the  inflaming  part,  and  promotes  a  dispa^iilimi  to 
return  to  a  normal  condition — in  other  words,  to  a  tennination  by  resolution. 
On  the  other  band,  the  intluenee  of  moist  heat  upon  the  tissuce  of  an  inflam* 
ing  i>art  is  distinctly  relaxing,  and,  therefore,  tends  rather  to  promote  exuda- 
tion, if  not  suppuration.  This  tendency  of  a  [wultice  or  warm  fomentatioD 
to  fiivor  sujj^uration,  is  an  article  of  jwpular  belief,  but  there  ia  no  absolute 
certainty  ot  its  truth,  llabitunlly,  in  practice,  cold  applications  are  al»n- 
doned  as  soon  as  resolution  seems  unattainable,  and  [)oultiecs  are  substitiited, 
on  the  assumption  that  suppuration  is  the  next  best  result  to  be  hoped  for. 
At  this  juncture  compression  may  be  possibly  introduced,  tentatively,  as  in 
altcniativc,  if  the  innucnce  of  the  poultice  in  causinj;  suppuration  ia  feind. 
After  this,  if  the  pain  conthme,  the  use  of  the  poultice  is  lustified. 

Where  pain  is  a  prominent  symptom,  it  is  an  excellent  pUm  to  sprinkle  the 
surface  of  a  poultice  with  laudanum,  or  to  anoint  the  mfiamed  [Mirt,  wh«i 
the  skin  is  unbroken,  with  tlie  ointment  of  stramonium  or  any  otbf  r  narco- 
tic. In  acute  and  painful  inflammations  of  the  testicle,  the  tobacco  poulticfl 
has  lonf^  been  in  use  at  the  New  York  Hospital ;  it  is  very  etiective  in  epi* 
didymitis.  It  is  a  common  practice  in  Frunoe  and  Germany,  sanctioned  ov 
the  authority  of  Velpeau  and  Billroth,  to  cover  an  inflamed  surtace  wita 
mercurial  ointment  before  applying  a  poultice.  This  is  based  on  the  wide- 
flpread  belief,  founded  upon  its  singular  effitnency  iu  s^liilitic  inflammatiorui, 
that  this  drug  has  a  certain  power  in  mitigating  the  intensity  of  tlie  inflam- 
matory act,  and  in  rendering  exudations  more  readily  alwUrbable,  There  u 
nojwsitive  evidence  that  mercury  posscrtscs  this  pctwer  except  iu  syphilia. 

The  materials  which  have  been  found  to  |>otisess  the  best  qualities  as  poul- 
tices, art!  freshly  ground  flaxseed  and  slippery  elm  burk.  The  consistonf«  <rf 
a  pouhice  and  its  emollient  ami  unimtiiting  character  render  it  capable  of 
bemg  nioulde<l  in  contact  with  the  irregularities  of  surface  of  open  and 
granulating  wounds.  Tiie  addition  of  vjiweline,  or  of  boraeic  acid,  or  of  a 
weak  solution  of  carbolic  acid,  will  prevent  fenueritation  iu  tlie  poultioe,  and 
countenut  putrefaction  in  the  wound.     The  liljcml  aiiplic^tion  of  tiie  balsam 
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of  Pom,  which  U  a  good  ant\t*ptie,  to  the  fliirt'ace  of  a  contuawl  wound  boforo 
Bjiplyiiig  a  |K>ult!ce,  is  a  favorite  y)ractico. 

roiiltictjt*  have  beea  priticizetl  a»*  uncleanly,  |>articulttrly  by  Linton,  who 
Btpongly  a<ivcM»ted  "water  drufwiiig' lui  a  substUute,  lu  iiri  most  eonmiou 
form,  water  dresaiiig  cxiiiBistH  of  a  doth  Katuratod  witli  wat«r  or  any  meili- 
cated  Bolqtioo,  and  men  covered  in  by  oiled  t*i1k  or  nomo  impermeable  t'lmiie 
to  prevent  evaporation  and  dn-ing.  water  dressing  ia  a  verj'  nseiiil  applica- 
tion for  inflamed  surface*.  When  the  latter  are  irregular,  absorbent  <'otton 
xaaj-  be  a]>plied  more  accurately  in  contact  with  them,  and  then  saturated 
with  fluid,  metlicated  or  otlicrwiae,  and  covered  in.  A  Holution  of  bonicic 
acid  or  bibonite  of  tMxlium  it*  an  excellent  mwlication.  A  bandage  ia  more 
4X»tjveuiently  applied  over  a  water  dreattiiig  than  over  a  poultiee.  The  latter, 
however,  luia  by  no  meana  loBt  its  place  in  either  profeesioiuil  or  popular 
confidence. 

It  is  to  be  remarked  that  poultices  are  often  continued  unwisely  long  after 
the  indicatioiiri  for  their  use  have  ccaaed.  Their  proIongc<l  employment 
b^ets  an  unhealthy  relaxation  of  the  li(«ues  thun  subjected  to  too  much 
maceration,  by  tvhich  the  cuticle  of  nclgldwring  notnid  integunietit  is  liable 
to  become  water-w>aked  and  detached.  In  open  wounds  thus  iiyudiciouslv 
treated,  grannlations  tend  to  become  exuberant,  pale,  and  flabby,  and  cicatn- 
Eation  may  )>e  indefinitely  deferred.  Cnder  these  circumctanceB  a  change  to 
dry  dreading  with  uuHlcmte  (!om|vre«8ion  la  often  followed  by  benefit, 
k  A  very  uaefid  and  Ix'neficial  mode  of  apjilying  lieat  and  moisture  is  by 
Ibcaus  of  the  lot!al  warm  bath.  In  renewing  dressings  of  open  wounds  of 
the  extremities,  it  ix  coiiHtantly  indicated.  A  tin  vessel  of  proix>r  size  and 
ghape  to  receive  the  forearm  when  the  elbow  is  flexed,  in  wnich  it  may  be 
■objected  to  prolonged  immerwion  without  inconvenience  or  fatigue  ou  the 
part  of  the  tnitieni,  wlio  occupies  a  sitting  position,  is  of  great  vatue ;  fur  ex- 
ample, after  nicinion  and  a  lirst  dressing  by  comjtressiun  or  jioultice  in  spread- 
ing in  flam  mat  ion  extending  up  the  loit-ann  from  an  injured  liund,  a  local 
bath  of  an  hour  or  two  before  the  sm-geon's  visit  >\i]l  add  greatly  to  the  pa- 
tient's comfort  and  very  much  facilitate  the  ttubsecnient  dri'ssing.  Gramnar 
tiona  have  been  found  to  form  nipidty  and  gnjw  well  in  a  part  submerged  in 
tepid  water ;  and  for  restoring  an  unhealthy  wound  or  ulcer  to  a  healthy 
condition,  there  is  no  better  renoiirce  than  a  pnilonged  bath  rendei-ed  antisep- 
tic by  i-arbolic  m-id  or  some  other  svibstjnu-e  poKSt-iwint;  similar  [niijHTtie-s.  A 
thor»>ugh  application  of  eight  jier  t^nt,  solution  of  chloride  of  zim-,  followed 
by  a  proltmged  lo<aiI  warm  l>ath,  has  prove<l  very  effective  in  the  <lisinfection 
of  foul  antl  unhealthy  iMrta.  As  to  tiio  nae  of  the  general  wann  bath,  its 
advisability  must  be  determined  by  tlie  couditiou  and  circumstances  of  the 
pftticuL 


» 


CoMPRBfisioir. — Compression,  if  applied  evenly,  ciMitinuously,  and  not  too 
forcibly,  is  a  very  valuable  agent  in  the  trejitment  of  many  of  the  phaseR  of 
the  inflammatory  condition.  It  is  *M|Kd)le  of  acting  beucfu-ially  in  several 
different  ways  according  to  the  stage  of  the  process.  In  acute  intlamniation, 
we  have  undoubtedly  tlie  power,  by  the  use  of  systematic  romiuvssion,  of 
restraining  the  tendencv  to  over-distension  of  the  erdurging  capill!iricrt,anii  of 
limiting  the  amount  ot'exndation  ;  and  in  ita  chronii:  form,  a  wider  i-ange  for 
application  of  the  remedy,  in  promoting  absorption.  But  the  use  of  tliis  power 
may  be  attended  by  i>ain,  and  no  ineoiisidenible  degree  of  tlanger.  Of  this  wo 
have  «diiii).-j»I  evidence  in  the  cases  recorded  hi  which  the  testicle  lias  slouglied 
alter  the  application  of  strij«  of  ailhesive  plaster  to  wuitrol  acute  epididymi- 
tis ;  and  we  mayassimn!  that  itiKtance-'i  in  which  tliis  misfortune  litis  occurred 
Jiave  been  left  uuKxrurded.     Tills  mode  of  treatment  of  iiiilammations  of  the 
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testidc  by  tttrapjting,  w«8  at  one  timo  lurjj^Iy  in  vogue,  but  it  luu  UIa 
CTcntly  into  disuse.  The  bad  p(mftoquonc(«  which  eo  oft4>n  folI'Me  ti^il 
t)Ai)<lagiag  belong,  also,  to  the  tjitegory  of  ill  eHocts  whicli  iiijudteiou^  iX'Ri 
prewtion  luay  caust-. 

It  is  iu  the  later  phanea  of  iutiuimimtioii,  that  coiupremion  mar  \»  m- 
plo^'ctl  with  tlio  ^ri'iitost  iirlvniitugc.    To  aic]  rt-sohitioii  hy  iucivased  «ui>U'n 
to  tht;  walls  of  VL'SsfcU  wliieh  Imve  horn  ovt'r-dietondijd,  and  are  now  u=ui1idz 
to  recontract ;  to  fiivor  the  ahsoiittion  of  liquid  and  solid  mat^mlK  which 
have  accumulated  in  the  |K;ri-va«culareomie<'tive  tiMtue  by  exudation;  mid  in 
this  way  to  prevent,  under  many  cireumstunecs,  the  fonnation  of  {^m  Uv  >•%■ 
pmlitiug- a  return  of  the  part:*  to  a  norrnal  condition,  are  tJie  n*ult--*  ^'  ' 
may  be  aceonipliftliwl  hyjudieious  (-onijin-twion.     To  keep  healthy  gi-.t..  i .  ■ 
ing  siirfaee«  in  eontaet  so  as  tc^  se<-uix'  their  adlie^on  ;  to  support,  and  geinly 
pnaw  together  the  walls  of  abscesses  after  ovaeuation,  in  view  of  a  similar 
result;  and  to  retttntin  »erou»  exudation  in  parti>  weakened  by  inflammation, 
are  additional  illustrations  of  itrf  utility. 

But  it  is  in  chrouie  inflammation,  and  iu  facilitating  the  abeorjition  of  its 
pixxhiots  in  the  way  of  induration  and  aecumnlated  neoplastic  formation,  tlol 
the  employment  ot  i'oni[)re«hion  is,  pi-rhajw,  mofit  useful.  An  exjinijiUMif  llie 
benefit  to  lie  derived  from  t-ysteniatic  t^-ompression  is  aflorded  hy  the  iirot- 
went  of  an  indolent  ulcer  by  strapping — alter  the  method  kiiomi  as  Hayu- 
ton's,  at  one  time  in  great  repute — by  which  the  Hurrounduuf  emtjanknieu 
of  iuduration  is  cfiiu'cu  by  absorption,  and  its  obstructed  cir^'ulation  n.-siorwi 
Another  is  seen  in  tlie  shrinking  of  glandular  swellings  which  liave  resultfll 
fi-oni  L-hronic  infhininiatioii.  Tlie  mechanism  of  the  i:utv  in  these  ■■aswit 
explained,  in  i«ir(,  by  the  restored  action  of  the  lymphatit-s  etfeeleil  hy  tW 
removal  of  the  pressure  caused  b}'  the  ohetnietive  new  fonnation.  It  maybe 
remarked  that  the  iwwcr  of  iodiue  applied  locally  over  e:landidar  tcwelliuiK 
iu  pR>moting  tdjsomtion,  although  nighly  sanetionetl,  is  probably  e.\ng;p^ 
rated,  and  notably  niferior  to  that  exercised  by  skillully  applie^I  prcwow 
The  ri'markftble  etfeet  ot'  this  dnig  in  dissipating  the  gummatous  bweUiti^ 
of  .syphilis  has  actpiired  for  it  nioi'e  reputation  tlian  it  deser\'e«,  aa  rc^rds 
swellmgs  of  a  difteivut  nature. 

Cbinpressiou,  m  employed  in  the  treatment  of  inflammatioD,  nuiy  l» 
eftcctcuby  iliflerent  mcthoch*,  eailmf  wliieh  lias  its  advantages.  Tlieordmaiy 
roller  bandage  of  undressed  cotton-cloth  is  very  useful  in  skilfid  hands,  luu 
applicable,  L'Xtcnipomneously,  un<lcr  many  eircumstanees.  by  availius;  him- 
self of  tlie  ela-stieity  of  cotttiu-wool,  and  placing  two  or  more  layer*  of  onJi* 
nary  cotton-batting  upon  the  jmrt  to  be  comprusseil.  the  surgeon  maj*  apply  » 
bandage  tightly  over  the  cotton  without  fear  of  causing  an^'  irregular  c<:*n- 
Btriction;  and  lie  will  also  secure  by  this  device  the  additional  advantage)  of 
keeping  tlie  part  at  an  uniform  temjH-mtuR'.  'lliese  a  re  point*  of  detndtid 
value,  for  an  even  soft  elastic  pressure,  with  warmth  unvarying  in  decree,  are 
moat  useftU  conditions  in  the  treatment  of  inflanmuition. 

This  method  of  dressing,  with  cotton,  constitutes  the  '^appareil  owatf*'^ 
AI|<honsc  Gu6rii),  who  haa  employed  it  largely  at  the  Hotel  Bleu,  at  ]^an», 
elaiming  for  it,  when  applied  over  recenllv  clothed  wtimids,  absolute  anti^jitic 
jiroperties.     It  is  well  Known  that  air  is  ilepiived  of  all  duet,  and,  thereiore, 
of  possible  aerial  germs,  by  being  filton-d  through  cotton-wool.     Tyndali  has 
shown  that  the  most  readily  puti'wcible  Huitl  iu  a  teirtrtube,  the  mouth  of 
which  is  pluggf-d  hy  cotton-wtx)l,  will  remain  tm.^  from  puti-etaetive  eliun^ 
iudeliiiit«ly.     This  quality  in  cotton  gives  it  ailditiomd  value  as  a  malenal 
for  surgical  dressings.     Apiirt  fnnn  our  present  purpose,  ihc  ilremiiig  of  lOt- 
ton  wadding  Is  a  moBt  useful  resource  in  the  treatment  of  fractures,  where  U 
aids  in  securing  pressure  enough  to  etliset  inunobility  without  datigur;  and  ID 
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military  sui^ry,  whero  it  is  invaluable  aa  a  profceotivo  agwiimt  the  pain  and 
tliiiipi.T  iuciiiTt'u  ill  trait!*i«>rtatioii  of  the  woimdwl. 

A  iMimlagc-  iii'  flmiiifl  ih  more  elai'Tii*,  and  U-hh  liahle  to  jiTwIut-e  irregular 
foiiHtrictioii  of  a  limb  whon  aiiplicil  by  un^kiU'iil  hanrln,  iw  by  those  ot"  a 
tuitieiit.  This  is  Btill  moiv  true  of  the  bantlago  of  caoHtohouc-,  which  htm 
lieon  employed  w>  Haocowfully  by  Dr.  Martin,  of  iWtoii,  c«jMK-iiiIly  in  the  cure 
nt'  varicose  uU-ora  of  the  k'gs*.  A  poor  umti  may  K'-  furwl  by  the  use  of  this 
bjuuiage  without  Lunfiiiemenl  tVuui  his  tlaily  labor,  ajiplyuig  it  without  difii- 
i-iilty  evt-ry  moniiiig  with  hin  own  hands.  It  is  iituloiibtcitly  Hiiperior  to  the 
L'hwtic:  st'x-king» which  oan  rar(-ly  he  mode  1*0  as  to  tit  evenly  at  td\  points. 
The  aljeorptiou  of  tumors  luw  even  been  ett'ei-ted  by  its  ubo. 

An  ingenious  and  eftecitivo  mode  of  makhtg  ])re«8ure  u^mn  a  limits  area, 
a»  upon  an  inguinal  glaud,  or  a  clironic  ulcer  of  the  leg,  U  by  cumpressed 
ipoiige.  A  fine,  drj"  i*pongo  wldch  has  been  thoi-oughly  fliitteiied  bv  being 
piaoed  for  a  f^w  houi-H  ix^twwini  two  tnivieldint;  siirfacw  tinder  u  weight,  inuy 
be  applied  over  a  chronically  en]arge<l  ingiiituu  gland,  or  uti  indunited  kiiiiis, 
iind  eonfined  in  itii  place  by  a  spica  bandage;  if  some  tepid  water  be  now  al- 
lowe<d  to  trickle  down  m  as  to  inointwi  the  ttponge,  it  will  exert  a  perfectly 
aafe  and  painless  but  ettective  pressure  upon  the  part  a«  it  retunia  to  its  origi- 
nal size.  A  disk  of  compressed  siwuige  applied  in  this  maimer  over  a  chronic 
ulcer  with  elevated  edges  and  ilepirHsed  centre,  will  moisten  il«elf  by  the 
discharge  provoked  by  it*i  (H*ntjict  with  the  face  nf  the  nicer,  iitid  entirely 
remove  the  unhealthy  loatnrcrf  of  the  gore.  In  the  absence  nf  pain,  this  drcj^i- 
ing  may  bii  left  un<li«turl)ed  for  forty-eight  hours,  and  even  in  thirt  short  time 
ail  apparently  incurable  chmuie  Hore  has  been  found  couvertwl  into  a  healthy 
grauulating  t<urfaee,  wlitch  the  Ruh»e<pient  use  of  the  eaonteboue  l>andage  liaa 
rapidly  ooudueted  to  cicatrizfttinn. 

Vr(»wnre  mav  be  convcnicntl3''  applied  in  the  gmin,  in  Rnnie  ca»*e>;,  by  means 
of  a  trans,  or,  if  the  patient  can  be  eouiined  to  m«  back,  by  the  pressure  of  a 
bag  of  shot 

P  Bloom-bttino. — Before  the  middle  of  the  present  century,  blooddettiug  in 
»nie  form  was  univcrRftUy  re^rded  as  the  remedy  of  jiaramomit  importance 
ill  comliaiitig  inflammation.     This  tradition  was  reganleii  us  a.  dirtcaso  with 

tin,  In'Tit,  and  incn'sised  vaf^culiir  a<:^tion  fis  its  prominent  symptoms;  and  bt*- 
Ui**:-  tJicse  were  almost  certain  to  be  fovond)ly  modified,  at  k-ast  for  the  time, 
by  the  alistraetion  of  blood,  this  measure  became  the  great  ant  iiddogistic 
peniedy.  It  is  e*;rtainly  a  i'cme<ly  of  power,  and  as  certainly  its  power  waa 
ftbii>«e(1,  and  it«  use  carried  to  excess  and  nnsapitlied;  honee  the  revulsion 
against  bhKtd-letting  which  trominence<I  during  the  la«t  generation.  This 
ft-as  aided  by  the  rapid  prognrws  of  jiathologv,  after  it  bad  been  placwl  upon 
ui  anatomiad  l)aijifi  by  the  anatomical  school.  It  had  become  evident  that 
many  diseases,  before  regarded  as  iuflanimatory,  were  entirely  de|K;ndeut  upon 
other  causes  tlian  those  which  constituted  the  inflammatory-  condition,  and 
that  tbev  were  not  amenable  to  bloo*Metting;  that,  on  the  eonti-ary,  tJicy  were 
injure*!  bv  it.  The  revulsion  against  bleeihng,  like  all  fluetuatinns  in  human 
"ijtinion,  has  been  c:in*ied  to  excess,  and  protests  have  been  nmde,  as  by  Sir 
lames  Paget,  agidnst  its  abandonment  to  such  an  exclusive  degree. 

In  our  country,  there  nrt^  climatic  influencea  which  have  an  advei-se  bearing 
ii|M>n  the  use  of  depletion  as  a  remedy.  The  greater  dryness  of  the  atmo- 
fpliere,  and  the  extremes  of  tujiiperature  whicli  eliaraeterize  our  climale,  ex- 
?rciMi  a  stimulating  influence  upon  the  nervous*  system,  and  tlie  nervous  cen- 
;rert  are  liable  Ui  disproportionate  wear  and  tear.  •  The  conditions  and  ftur- 
■oiinding^  of  mcxlern  life,  and  tlie  habitiud  nsf;  of  moi-e  stimulating  IVhsI  and 
I  to  pnaiiote  nervuus  exhaustion.     The  liability  to  extreme  eolci  in 
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winter  haA  Iwl  to  the  general  n«e  of  the  hot  air  fnniaoe,  tho  hiehW  he«W 
air  containing,  almost  inevitably,  more  or  \&m  of  the  subtle  caroonie  nxulr 
pi«  \v}iicli  tiiiUH  itw  way  through  thi'  cartt-irou  fipo-ljox  of  tlie  furnace.    Ttii« 
gaw,  awortlihg  to  Bunianl,  m'ii*  *\'n\'vt\y  upon  the  red  corpust-les  of  thebW. 
ucstmying  them  fatally  by  Mimple  contact,  anil  pirxlucing,  when  liabituallv 
reRpiroiI,  an  an»mic  a^jHsct.'     It  is  not  impossible  that  more  red  globules  are 
destroyed,  in  the  aggregate,  in  tins  way,  than  by  the  frequent  h^od-lettU)£» 
practiBed  bj-  our  aneestors.    Red  blood  corpusclee  are  reproduced  in  the  «- 
^inie«ni  with  wonderful  nipidity,  and  this  explaiais  the  strange  tolerance  of  »> 
fterious  a  mt-asure  at*  the  ab^traetion  of  large  c|iiaiititiei*  of  nlooil;  but  thtw 
reproductions  must  involve  an  ex|>enditure  of  life-force  which  it  would  ly 
bettor  to  economise.    The  eirtunwtances  of  the  rapid  growth  nf  i-itii*,  and 
of  the  diminitihing  teiideney  to  out-door  lift-,  through  desire  to  avoid  expnunre 
to  extreme  heat  or  i-old,  arc  not  without  their  iufluenc-e  in  depriving  our 
population  of  their  supply  of  oxygen. 

At  the  prt'wflit  time,  in  our  country,  gL-neral  bleeding  is  rarely  eniplttyed. 
The  aggregate  sense  of  the  pnifotiHion,  influenced,  iM>aKildy,  l>y  t'Oiu^iderutW 
fiimilur  to  thofte  just  advanced,  r*eemiii  to  be  advei^se  to  its  ut«e  a«  u  rcmwlT. 
The  fturgt'on  xtanaH  ready  to  blet^d  ad  ddiquiitm  to  preveut  impending  ^ufti>- 
cation  frt>ni  henioft'hage  in  a  woiuid  of  the  lung,  rewrting  to  the  remedy  i* 
a  hicniostatic;  but  be  would  not  bleed,  8ub«eqHeutIy,  to  prevent  or  codIpjI 
iuflanuiiiitioti  of  the  luiig,  bwau^e  ex|K'ricnee  in  niiJitan,-  suivery  hiu*  taught 
bim  that  this  rarely  tranecfndR  the  i-onatructive  stago.  and  tliat  the  greater 
danger  in  wounds^  of  this  organ  is  thrcfttened  from  suppuration  of  the  plcuri, 
which  no  amount  of  depletion  would  prvvcnt.  Bleeding  from  the  ami,  Ipt 
promptly  lowering  the  action  of  the  heax*t,  might  be  of  ssenice  in  ai-ute  tnio- 
matic  cerebro-nieningitiB,  in  view  of  the  great  danger  of  intra-cranial  pua 
tbnnation,  and  the  ml\  texture  and  great  vascularity  of  the  encephalon ;  wit 
in  surgical  fovers  with  a  high  temi)erature  from  blood-poiaoning,  this  raea^ure 
has  provwl  of  no  avail. 

On  the  other  hand,  the  local  ulwtraction  of  blood  by  means  of  leeches,  caj»N 
and  other  devices,  is  of  great  service  hi  moderatiiig  vascular  a<'tion,  and  in 
waifling  off  deatruutive  inflammatory  ftymplouiB.  Thiaefl'ett  U  noticeable  in 
inrtttinmation  of  the  eyo  after  the  remedy  has  Ix^en  applied  on  the  temple. 
In  elmmin  inflamnintioii  of  the  knee-joint,  cupping  renevee  pain  and  i?[>a^ 
niodic  twiti-hing  of  the  niuHclea;  but  it«  acticm  is  only  tempomrr.  Atler  a 
recent  wound  or  injury  of  the  knee-joint  threatening  disorganization,  a  ji^ah 
eruus  appliraliun  uf  leet-lics  in  cuujunction  with  inuiiobilily,  the  lecehes  beii^ 
repent*^]  pnmiptly  aiid  heroically  a«  otTEen  ae  the  pain  retunw,  is  eomjtelftit  to 
restrain  the  iuftammation  within  the  bounds  of  rejiair,  and  thus,  poH>ib]y,  to 
save  the  articnlation.  The  power  of  local  bleeding  to  relieve  hvpt;men)ia  i* 
well  seen  in  the  prnnipt  iivruition  of  tlie  intolerable  pain  of  cpiaidyinitis  in 
the  coudilion  known  iis  stj-anguhitiou,  by  the  uppliaition  of  leeehes  overiU' 
coitl.  TIt're  the  ovur-tlistetidcd  veitiw  of  the  conl  are  obstructed  by  the  iii>- 
yitflelinir  edgea  of  the  external  alidoininal  ring,  witli  eoiwequent  stagiuttion  ot 
circulation,  and  pressure  n]y>n  the  ncr^'es  going  to  the  testicle. 

These  examples  will  serve  to  show  the  advantage*  which  may  be  gained 
from  local  <lepletion.     Re])etition  of  the  remedy  w  likely  to  lie  required  to 

>  Deecriliiug  tbe  blood  of  a  person  who  ha.1  iToen  poiioned  bj-  oftrbonle  oxtdo,  M  IjT'  thifnai 
fit  linrnjiig  rlmroiml,  tut  anya:  "  It  ex&miniad,  it  will  hv  found  tn  hmvv  lost  Itft  power  of  Atnortiinf 
ox;K#n.  It  is  the  rect  blood  globule  a^puK^-liilly  wtiU'li  \*  Khiirt>d  :  ittt  fatwtion  u  an  nxTg^n  corterb 
abcliHliod.  Ontw  fxpuHnil  to  Diti  iiontai:!  cif  IhocBrbaiiic  oxide,  a  chifmlcsl  ohaiig<-  hiHiAnUncmil? 
t4k<>s  |)l&ce  lit  Itn  subfltnnoe,  mirl  in  ctonm^iicnrn  of  this  chnn^  it  is  t iioni^fortrard  indlCumtt  In 
oxygen.  It  !tvi.Njnjufl  nt  oiioh  an  iiinrt  IxkIv,  a  simplv  miueral  atom,  a  ijraiii  of  naiid.  <Tliin»loaU]r, 
thtf  ixld«  of  carbon  1ia»  driTen  out  thn  oxygt^n  frnm  its  comhiimlion  irith  llit<  hs>inoglotniltai«M 
tlu)  nid globule,  audtakni  its  plaoa,  voluiuti  for  volutin*."  {l^'t^iuaiu-  ta  vlialaur  animale,  ii.lK>> 
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>uiitemct  a  tendency  to  renewed  alHtix,  atid  thuit  to  secure  all  the  benefit  it 

capable  of  conferring. 

Leeches  are  nut  prunerly  applied  to  the  »cratum,  nor  to  the  front  of  the 
ftck,  nor  to  auy  part  where  Liressuru  may  not  be  readily  applied  in  the  cvt-nt 
prDlnifted  oozing  of  blorxl  atK-r  They  have  droppwl ;  nor  la  their  applica- 

►n  jiidiciouft,  a»  a  rule,  in  the  inflanmiationii  of  ehildren,  in  view  of  their 

hiht^  U}  Mubsequent  hemon'hage,  and  of  the  fact  that  lo*«  of  blood  w  badly 
>me  in  early  life. 

Iscisioxs, — Iiicittiou  in  the  treatment  of  inflammation  U  oft«u  a  remedy  of 
,(■  tSrst  importance.  It  is  rtqniit-d  to  meet  two  dintiiK-t  iudiwilious:  (1)  as 
meauH  of  relieving  tension,  and,  with  it,  pain ;  imd  (2)  for  the  purpose  of 
aciiating  pus,  or  allowing  the  escape  of  dead  tisauoa. 
Tension  of  the  tianues,  however  produced,  directly  tends  to  provoke  inflam- 
ation,  and  also  to  uicreaMc  it«  destructivciiess — as  where  the  opening  of  an 
nte  nlwcetw  is  dclaye<h  The  rednesa  anil  boat  of  nkin  that  otten  occur  in 
elle<l  K'Kri,  in  drojwy,  form  another  example.  Tenaion  is,therefore,oneof  the 
1lf6e>  of  mrtammation ;  and  iueision  is  the  remttly  ^equirt•^l  in  mmt  cai^es  for 
»liof.  It  is  not  unfrequently  indicated  for  this  purpose,  let  it  Imj  noticed, 
n  where  pua  la  not  suspected  to  exist ;  and  it  is  employed  simply  as  a  |>ro- 
ntive  of  suppuratitHi,  and  c«ipccially  of  ulceration.  Superficial  incisions 
ive  been  advocated  to  relieve  the  tension  of  the  ekin  in  simple  cutaueous 
sifK-Ian;  but  in  such  a  self-limiting  diacase  they  are  rarely  iwpiired  to 
leet  this  indication,  althouffh  rwraetimes  neeeasary  to  give  issue  to  pus  which 
ay  form  at  points  wliere  tlie  connective  tissue  is  lax,  as  in  tlie  eyelids. 
When  tlie  presence  of  pus  ia  suspected,  but  not  rendered  certain  by  fluctu- 
ion,  then  deeper  incision,  with  the  double  view  of  relieving  tension  and  also 
■  liborating  pus,  if  present,  is  very  often  a  judicious  measure.  When  incision 
Tolvee  only  the  thickness  of  the  skin,  it  is  a  \*erj'  simple  proceeding ;  but 
hen  pns  is  to  be  sought  for  dec-ply,  it  lM?comes  an  operation  of  some  delicacy, 
rfl  the  knife  is  to  be  supideraeiited  by  the  director  and  finger,  in  exploration, 
order  to  avoid  possihle  danger  to  arteries  and  nen'es. 

For  the  double  purpose  of  relieving  tension  and  evacuating  pus,  vcir  long 
incisions  have  been  advixtateil  by  hign  authority  iu  phlt^monous  erysipelas; 
but  here,  and  under  all  similar  circunistnnces  where  this  remedy  is  iiidicatcxi, 
Inumber  of  short  incisions,  according  to  the  necessity  of  the  case,  are  to  be 
■(referred.     Long  incisions  are  but  little  more  effec:tive,  and  they  require  a 

Such  longer  time  for  healing ;  they  an?,  also,  le«s  easily  nianagealjlc  where  it 
desirable  to  avoid  loss  of  bltMKl.     This  may  be  a  jtoint  of  importance  iii 
ilf^nionotts  erysii^elas,  in  which  depletion  is  illy  borne.     But  by  adopting 
;hc  plan  of  making  short  incisians  completely  through  the  skin  in  rapid 
"  ?oeeeion,  and  having  an  assistant  ready  to  crowd  a  fragment  of  sponge  or  a 
'  of  absorbent  cotton  into  each  instantly,  an<l  to  make  temporary  pressure, 
of  blfKxI  can  l)e  rendered  very  trivial.     WHjere  tlie  integument  is  thick- 
I,  brawny,  and  intensely  c*>nge8te*l.  there  iimy  be  a  free  gush  of  bTood 
the  distended  surface  vessels  for  tlie  moment,  but  it  subsides  at  once  as 
parts  tTontnwjt.     'lliere  is  no  one  of  the  minor  ojjcrations  of  surgery  more 
imciliately  benefichil  than  this.     In  phlegriionons  erysipelas,  and  ui  all  the 
mding  mid  diffuse  inflaniiimtions,  incbion  is  the  remedy  of  panimount 
tility,  becaujie  death  of  subcutaneous  tissue  occurs  early — sometimes,  indeed, 
is  the  initial  lesion  of  tlie  cawe — iititl,  until  an  avenue  of  eseape  is  provided 
the  sloughs,  jins  fonnation  tends  to  ndvance  progressively  beneath  tlio 
m,  where  it  is  liable  to  be  attended  by  indefinite  ih«truetton  of  tissae. 
'hen  timely  and  sufficiently  ample  openings  have  been  provided,  the  do- 
ictive  process  is  in  most  instances  arrested  at  once.    Incisions  save  tlie 
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integoinent  whith  would  oAfim'i^c  l)o  (le«tTojc<l  by  the  ipoiitBieoiii  fonUk 
tion  of  gangrenous  patches — &  result  which,  without  tluB  remedy,  n  alisnrt 
mevilable.  In  this  way,  iiidectl,  both  the  uocessity  and  the  gPMt  \-ali«  "f 
early,  iree,  and  bold  inci^iion  is  dcnionet rated. 

Ill  acute  abscess,  also,  iiit'isions  ehould  bo  made  both  early  and  freely.    In 
an  ubrit-C8rt  of  any  size,  the  incision  should  be  always  niado  large  cnotigfato 
admit  the  foroliiiger  for  explomtion.     There  is  nothing  more  unxui^cd  than 
an  insufficient  puncture  tor  the  evacuation  of  pu&    An  opening  in  a  positko 
which  18  not  fully  and  entirely  depending,  unleaa  such  a  position  cannot  be 
secured,  is  eqimlly  reprehonsible.      Both  of  thoac  common  errors  interfm 
with  the  pK>niritly  curative  offoct  of  a  good  remedy ;  they  invite  n  cootinu- 
anec  of  the  inflammatory  condition,  and  the  formation  ot  a  oinus.     A  clcu 
incision  through  rhe  skin  is  easily  and  certainly  repaired,  ami  cannot  canae 
untoward  bleeding  unless  the  patient  be  a  victim  of  the  hemorrliagic  diathesB, 
which  can  be  ascertained  belorclmnd  by  inquiry-  as  to  previous  cxpencn«s, 
and  then  a  twisted  suture  may  be  required.     The  extreme  probability  tlitf, 
in  acute  abscess,  there  is  absolute  ntH;essity  for  the  evacuation  of  soiuething 
of  the  nature  of  a  fjjuasi  foreign  body  by  whicli  the  ctjUwtion  has  btvn  pro- 
voked, renders  ihday  in  oi>ening  unwise  after  tiuctuation  has  become  rwog- 
nizable ;  under  those  circumstances,  delay  involves  a  further  continuance  of 
the  process  of  destructive  iuflaininatiou,  and  is  raivly  Justiliable. 

On  tlie  (fther  hainl,  in  chrfniic^  and  cold  alweess,  incision  may  he  very  vmp- 
erly  delayed,  or  sulwtitutejl  hy  aspiration,  or  by  a  valvular  puncture  witht 
trocar,  which  may  be  promptly  closed. 

Drainage. — In  dresshig  an  open  wound  of  any  size  for  primary  union,  h  b 
the  surgeon's  duty  to  provide  a  rtwidily  available  outlet  lor  any  fluids  llat 
may  collect  within  it-  OtherwiHc  theso  would  st-jiarate  the  opposed,  aurixuxi 
OS  they  aeeumulatc,  and  snrelj'  defeat  the  object  of  the  dressing. 

The  materials  liable  to  collect  in  a  cloge<l  wound  are:  (l)excec«of  thm 
liquid  exuilation,  containing  more  or  les*  blooil  clot  in  solution,  giving  th« 
fluid  a  ct-rtain  reseniblauce  to  blood;  (2)  blood,  which,  in  most  cases,  ooaga- 
lates;  (3)  oil,  when  fatty  tissue  has  lieen  divided  to  any  extent;  (4)  after  aa 
interval,  and  some  fever,  pus. 

Those  obstacles  to  prompt  union  by  the  conBtroctiTe  procefB  may  all  be  ob> 
viated  with  a  good  deal  of  certainty  by  the  judicious  employment  of  draiu 
as  a  part  of  the  dressing  of  the  wound.  In  their  absence,  symptoms  of  de- 
structive inflammation  will  alnmst  incvitahly  follow,  z.^.,  {>ain,  throbbing, 
htnit,  tension,  and  swelling,  with  more  or  lees  extensive  surface  retltiess.  "With 
these,  thei-e  is  oonHtitutionul  disturbance  and  fever,  and,  sooner  or  later,  ab- 
aecss.  Drainage  is,  therefore,  entitled  to  h  place  amongst  the  remedies  in 
inflammation;  and,  if  employed  with  tact  and  judgment,  it  will  prove  in  most 
cases  a  most  valuable  rewnirce  both  as  a  curative  and  as  a  preventive  roea&nie. 

The  pro|>or  mode  of  ettecting  the  drainage  of  a  woimd  is  to  place  within  it 
certain  mutcrials,  such  as  (^loutchouc  tubing  with  latcnd  o|H'ning8,  strandp  of 
horsehair,  of  hemiien  thixaid,  or  silk^ — pifferably  waxt>d — iir  any  other  unir- 
ritating  material  captibleof  carrying  oft' fluids  by  capillary  conduction.  Thea; 
materials  for  draining  should  be  thoroughly  cleansed  by  immerHion  in  a  solu- 
tion of  carbolic  acid  or  some  other  <tisinfecting  pre]mration,  before  being 
placed  in  a  wound;  and  tliey  should  be  disposed, as  regaids  size  and  namlKT, 
aeeordiiig  to  its  shape  and  extent,  as  detailed  in  other  articles. 

The  selection  of  a  projjcr  position  for  a  de]K»nding  outlet  in  opening  an  ab- 
scese,  or  in  securing  a  direct  avenue  for  the  escajjirof  pus  whenever  it  tends  to 
accuniulate^by  incision  or  puncture,  and  the  introduction  of  a  drainage  tube 
— aud  such  alt^'rntion  in  the  position  of  the  part  as  may  be  required  to  insure 
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icieut  action  in  preventing  re-accumulatton  of  fluid  in  a  granulating 
,  will  furnish  an  example  at*  drainage  as  a  remedy  for  innainmation ; 


I 


effic 
cavity, 

far  such  a  measure  positivclv  removes  impodiiiienU  to  repair,  and  preveute 
the  iiHiefinitc  oontitiuani*  o^  pus  tbmiation  and  other  doetmotivo  aymptomH, 
Kxperiimee  teaches  ue  by  constant  examples — in  compound  fracturi?  a&  a  verj* 
t*«tnim*>a  oue — how  by  a  judiciouK  change  in  position,  say  by  »uepending  a 
limb,  and  by  well  placed  incisiona  to  receive  druiim^e  tubes,  and  thus  to  keep 
purulent  cavities  empty  and  to  prevent  pua  frtuu  burrowing.  i«iin  and  fever 
arc  relieved,  retlness  and  swelling  disappear,  and  repair  by  licttlthy  granular 
tion  and  final  cicatrization  is  secured. 

RE\'irLaios'  and  CousTHR-lBRiTATifjs. — Revuhion^  or  daivoHon^  is  effected 
by  exciting  an  afflux  of  blijoil  to  jmothcr  loeulity  in  more  or  less  immediate 
pn>ximity  to  an  existing  infta minatory  focus,  and  thus  ilrawing  the  blood 
swuy  fnun  thu  latter,  so  as  to  att'oct  ite  condition  favorably.  Tins  roruedy  for 
inflammation  is  also  called  countir-in-itaUon^^wA  it  might  with  equal  propriety 
be  deacribwl  as  mibsiitation  ;  for  it  consists  in  artiticially  creating  a  controllable 
inflammation,  with  the  object  of  cuttuig  oft"  the  vascular  supply — as  by  leech- 
ing, which  is  revulsive  as  well  as  depleting — from  auother  mflaminatory  con- 
dition which  is  less  i-oiitwllable. 

Tlie  mwiiis  employed  for  producing  revulsion  are  various:  blisters.  setonSf 
iasueis,  the  moxa  ami  other  forms  of  nic  actual  cautery,  are  all  availiible,  and 
more  or  leiw  usefuh  Tliey  are  mainly  applicable  to  tlic  chronic  forms  of  in- 
lianimation.  in  which  the  mort^  pliil'>Ki|ihical  treatment  by  detection  or  re- 
Mjoval  of  the  caujsc  which  is  IcL-i-pm);  ny  tlie  condition  is  not  available. 

As  an  fxtvption  tn  this  latter  htatcmont,  great  virtne  has  been  clabned  for 
the  application  of  a  large  blister  over  the  cheat,  in  averting  tmumiitic  pleurisy. 
Vesication  baa  also  been  much  advocute<l  in  chmnic  dutca^e^  of  jomts,  and 
blisters  are  generally  applieil,  of  full  size,  alternately,  on  opposite  sidea  of  the 
articulation.  .Sometimes,  however,  smaller  blisters  are  preferred,  and  they 
an*  rendered  lews  transitory  in  their  effects  by  being  pwvented  from  healing, 
and  fon-ed  to  »uppuntte,  by  »  «uc^c«sion  of  irritating  applii-iitlons,  thus  con- 
verting the  blister  into  ii  jM>rmanent  issue.  Blistering  behind  the  ear  by 
moans  of  vesicating  collodion  is  a  tavorite  revulsive  in  eye  inrtammations. 
Blistering  the  ^»erineuiu  ha«  proved  flerviceablo  in  chmnic  gleet  and  in  certain 
proi^tatic  affections  of  early  mardiood. 

Tlic  older  suigtidis  attai-hcil  great  value  to  setoiiB  and  issues  in  joint  dis- 
caACK.  It  is  not  many  years  since  the  insertion  of  a  loop  of  I'aoutchouc  beliind 
the  grcflt  troelianter,  as  a  i»ermanent  seton,  with  cod-hver  nil  int*'rimlly,  and 
life  m  the  open  air,  was  eorwidercd  the  best  treatment  for  hip-joint  disease; 
awd  in  comparijjou  >vith  confinement  in  bed  in  tlie  horizontal  position,  pre- 
viously in  vogue,  it  was  certainly  a  great  improvement.  The  i>ea  issne  was 
a  &vorite  remedy  of  Astloy  Cooper  and  Valentine  Mott^ 

Firing,  bv  means  of  the  actual  euut^ry,  has  been  highly  praiaed  in  chronic 
diacoae  of  the  urriculations.  The  modem  facilities  for  using  the  actual  cau- 
tery, and  the  emjdoymeut  of  anivsthesia  during  it«  applitaitiori,  render  it  one 
of  the  most  available,  as  it  is  one  of  the  most  enective,of  the  revulsives,  The 
uioxB,  the  tavoritc  remedy  of  the  elder  Larrey,  the  fear  of  which  no  doubt 
prevented  much  malingering  amongst  the  French  soldiers,  and  the  camphor 


>m(titutes  a  mild  but  not  inefficient  form  of  counter-irritation.     In  the  ordi- 
ry  succession  of  remcdica  in  chronic  intlammation,  the  diDereut  forms  of 
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re^Tilsion  and  oounter-imlation  are  usually  preceded,  if  there  ia  mud  local 
heat,  by  the  applicatlou  of  leeelies  or  cups. 

Derivation  by  Ligation  of  3Tain  Artery. — Ah  long  ago  as  1813,  it  wa*  wi- 
posed  by  Dr.  Henry  U.  dnderdonk,  of  Xcw  York,  as  a  remedy  for  intom- 
mation,  to  cut  oVU  the  supply  of  blood  ti-oiu  au  inllaininGf  uirt  by  ligatini;  itf 
uiuiii  apt.erial  trunk.'      Instancew  an;  on  rei-ord  in  wliii-u  this  mea^un.'  like 
boeii  followod  by  g(xnl  rvsuliK.      Tho  fiimoral  artery  ini«  been  tied  aftci  a 
wound  o\'  the  knee  tlmmtening  destmrtive  inflammation,  vritli  the  effect, 
apparently,  of  caving  thp  joint.'     Tliough  recently  revived  and  ablyadro- 
cated  by  t*rof  H.  F.  Campbell,  of  Aupu9t4»,  Georgia,  and  other  aurgeonB.  iti? 
not  probable  timt  this  HOinewliat  htizunlous  reiue<iy  will  be  often  emploval 
Partial  iiri*e«t  of  tlui  flow  tbnmgh  a  nuiiit  artery  by  a  <Nini[ireHs  placet!  iiiitier 
the  drenfting,  ha«  been  employed  with  the  object  of  preventing  ejcc««&ive  reac- 
tion after  an  operation. 

BiKT  AND  Ni'RSiNo. — lu  inflammation, and  |>articularly  under  circumstaooeB 
in  which  it  is  lijible  to  aasunie  formidable  projKirtions,  the  diet  of  the  patieut 
donwiiidrt  intelligent  management  on  the  part  of  the  flurgeoii.  On  the  (w 
hand  we  have  to  deal  with  digestive  org:a]iJ'  enfeebled  by  the  shock  of  iiijnry, 
by  pain,  and  by  eoniinement  to  a  bed  with  un-savorj*  Bummndingn — and  fi* 
liibly  wenkeued  by  disastrous  depletion,  or  by  cxlmueting  diwJmrgett ;  on  Uie 
other,  we  require  the  bfftt  blooil  which  the  palient'fl  organs  are  competent  to 
clahoratis  and  in  adequate  quantity,  in  order  to  carry  on  the  work  of  repftir^ 
or  replaee  the  waate  of  fever. 

The  ]>opuULr  idea  that  low  diet  is  necessary  in  the  treatmimt  of  inflamma- 
tion and  fever,  for  the  purpose  of  preventing  and  restraiuiug  excessive  action. 
is  based  ujwu  the  came  fallacy  in  which  the  word  *'  antiphlogistic"  took  it» 
origin—a  terra  wbii'h,  under  the  influence  of  the  prcvailuig  doctrines  of 
pathology,  has  lost  it8  .significance  and  Is  lulling  into  difiuse.  The  fecti*  are. 
Himply,  tliat  the  patient,  m  inflammation  or  fever,  should  be  provided  Kith 
the  most  nutritious  articles  of  food  that  hi8  stomach  is  able  to  digest,  and  in 
quantity,  and  at  intervals,  graded  in  accordance  with  itii  power  to  dispose  of 
them.  AJetiuatc  nutrition  is  to  be  sought  for,  and  danger  of  repletion  care- 
fully guai-dcu  aijaiuBt.  It  is  a  juiUcioui*  plan,  in  a  serious  case,  to  prewribe 
the  bourn  at  which  food  ehonld  l>e  administered,  as  well  as  its  quantity,  in 
the  form  of  written  directions  placed  in  full  view  of  the  att^ndautB  in  cha^gft, 
and  to  see  that  they  are  systematically  enforced. 

It  is  the  popular  belief  that  the  medicines  prcecribcd  in  a  given  case  an 
more  important  to  the  patient  thau  his  food ;  whereiis  the  reverse  is  geneimUy 
true.  Systematic  and  judicious  feuding  is,  in  truth,  the  Ijasis  on  which  puo- 
c«eRful  troatment  is  founded.  In  the  language,  of  IJenuird,  the  anatomical 
elements  of  our  tissues,  and  the  organs  they  compose,  live  in  a  medium— an 
atmospliere,  so  to  speak — of  blood,  in  which  they  are  constantly  bathed,  and 
from  which  they  derive  all  tlielr  suetciuuiee.  It  is  a  pamuiouut  neoean^, 
therefore,  that  tlic  nutritive  qualities  of  tblrt  an-iinix>rtant  lluid  ehould  uc 
constantly  renewed  by  the  laodi*  which  IS'ature  has  ordained. 

There  ai'o  many  articles  of  diet  usually  reganled  as  appropriate  food  for 
the  sick,  the  nutritious  qualities  nf  wliich  are  very  much  overrated.  ArrQit- 
root  and  jeUij^  tor  example,  are  aliuoat  worthless ;  and  heef-iea^  as  usually  i»re- 
parcd,  is  useful  for  little  else  thau  to  supply  blood  salts.    The  uao  of"  these 

I  LrtUrr  to  r)r.  David  IIr>«aok,  piibliiihfd  in  the  Amnrion  Mi-dicnl  and  Phlloaophic&l  Kesistor,  ; 
Auk-  1813. 
*  8oe  a  paper  by  Dr,  t>a»iil  L.  Rogerw,  (n  lJit>  N*w  York  Mudiual  Juunial,  rol,  iii.  p.  453.  l^M; 

And,  ti.\K\  "Surgioil  E9»a^H,"  Ijy  tliu  Hiuuu  auttiur,  1^9. 
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and  ^tmiUr  articlcH  of  flick  food  is  indicated  wlicre  the  nppetitc  of  the  patient 
Ik  t>:renter  than  his  power  of  digestion;  they  arc  iiiomvntarUy  Batiniying,  but 
iunutritiuiu, 

3fiU:,iu*  a  nile,  ip  the  moat  valuable  of  nil  artiolet*  of  diut  in  sicknesH.  It 
i»  the  beat  vehi(--le  for  stimulus  in  the  fomi  of  spirit,  when  this  is  indicated, 
sheathing  it  like  an  emuUion  and  protecting  the  stomach  from  irritation.  It 
18  to  be  remembered  that  milk  coagulates  an  aoou  us  it  la  swallowed,  and  it) , 
equivalent  to  solid  food.  The  addition  of  gelatine  rendeni  its  clot  Ic**  solid, 
and  lime-water  or  mineral  waters  containing  lime  salts,  like  Seltzer  water, 
luake  it  more  soft  and  digistible.  A  little  solid  food  thut  cjiu  l»e  cltewetl  and 
properly'  iiisalivatoil  \a  more  acceptable  to  theeitomach  than  a  uniformly  liquid 
dicL  Aft  to  digestibility,  sitrctJrread^  If  not  fried,  ranks  high,  or  soj}  boded  egg 
with  bread  crumb,  and  Off/",  even  raw,  grated,  or  reduced  to  a  pulp  and  placed 
between  thin  eUccs  of  good  stale  buttered  brciul,  arc  examples  of  nutritious 
aud  digestible  solid  fwm.    The  intervals  at  wliicli  fotnl  is  given  should  rarely 

rcoed  two  hours,  with  one  longer  interval,  if  passible,  for  rest. 
As  for  sUimUvSy  if  it  is  admmist^ii'od  with  judgment,  ntcohoi  is  eminently 
useful,  Ijoth  as  a  cartliac  stimulus  and  as  concentrated  food.  It-s  main  quality 
is  its  fitness,  in  conceutratioii  and  ready  assimilation,  to  tide  the  organism 
over  an  emergency ;  but  it  is  not  usually  beneficial  when  employed  for  a  long 
jieriod  as  a  constant  article  of  food,  for  it  tends  to  exluiust  tlic  irritability  ct 
the  heart,  and  is  provocative  of  iuflanunation,  as  a  chemiad  irriliuit,  iu  the 
tissues  of  the  stomach  and  liver.  A  pure  spirit  given  in  email  quantity,  with 
milk,  is  the  Inist  and  most  available  form  of  stimulus  for  prompt  effect;  it 
acts  moat  certainly  aud  directly  upou  the  heart.  Wint-u^hti/  is  agreeable  and 
serviceable.  Of  irinea.,  chiimpagne  is  grateful  iu  an  emergency  ;  for  regular 
uac  those  containing  tannin,  of  which  pure  Bordeaux  of  an  ordinaty  quality 

tthe  tyi»e>  are  the  nest  blood-makers. 
2vurmi/j,  at  the  prtwent  day,  has  taken  a  veiy  prominent  attitude  as  the 
ecutive  or  admin tstrat ivy  elemeul  in  the  treatment  of  surgical  f-ases  of  dis- 
ease; it  has  been  i*etlm*ed  to  an  art,  of  wliieli  the  students  iu*e  subjected  to 
Xlar  training,  with  the  result  of  producing  a  positive  dinuuutiori  of  mor^ 
y,  iu  the  aggregate,  of  surreal  cases  treated  by  their  aid,  as  shown  m 
loepital  practice. 

A  trained  woman  is  ahvayfi  preferable  txt  a  man  as  a  nurse,  wherever  her 

ihysical  caimcity  is  e<iuul  to  tlie  duty,  and  no  other  coiwideration  forbida. 

riicpe  should  be  but  one  nui-se  in  charge  of  u  jwitleut  iit  one  time,  und  this 

iarae  should  Ik?  liotd  respouf^ilde  for  all  tlie  luiimler  detiiils  of  the  patient's 

magement,  aisl  should  exercise  |aramount  authority,  under  the  sutguon's  iii- 

tructtons.     Any  divided  allegiance  on  the  pait  ot  the  nurse  inqierils  the 

of  the  |)atient.     A  nuree  should  be  coinjMjtent  to  take  the  patient's 

irature  and  pulse,  and  rccunl  them,  as  well  as  the  hours  at  which  fo<Ml 

and  meiliciiies  aiv  administered.  Jfatui-e's  prt,icesse8  arecouducted  in  uecord- 
ani-v  with  a  system  ;  and  11*  we  a-'wiime  the  tiilire  uf  ministering  to  theui  in 
flio  way  of  aid,  or  of  attempting  to  modify  or  <oiitii>I  them,  our  eflbrts  must 

tcouaucted  not  ouly  intelligently,  but  systematically. 
Medictobs  Employkd  is  the  Treatment  of  Isplammatioxs. — In  discussing 
e  virtues  of  drugs,  we  are  entirely  iu  the  domain  n(  t-mpiricism.  They  are 
to  be  judgeil  of  by  evidence  <Ierived  from  observation,  and  this,  as  U  proved 
hy  the  ix)ntlicting  opinions  hold  by  men  otherwise  oj^ually  reliable,  Ik  often 
fi&ult)'.  As  iu  regard  to  the  value  of  blood-letting  as  a  remeily,  the  general 
Hppareutly  established  sense  of  the  prufessimi  may  uudergo  a  radical 
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change.     KxjwiriTnenta  upon  animaltt  have  a  more  fixed  and  reliaWc*  valw, 
but  it  is  re«tritted  within  narrow  limit«. 

Amongst  the  articled  of  the  Matrria  medim  whicli  have  been  found  owful 
in  tlic  trpatniPiit  of  inflammulion,  opium  hiw  tbo  first  place.     ltd  irrcat  virlm-s 
in  Icsucinug  mm  and  securing  qxnctudo  of  mind  and  l>ody  liavtr  'litiii  atrKbir 
under  c»iiBidemtion.     Chlorojbrui  and  iHilffthnric  ethn"  are  invahiidile  in  mi- 
gery,  ajid  they  exercise  a  certain  rnntrolWng  inflaem-e  o^'er  the  inflanimaton 
condition,  mainly  as  ppeventivefi,  which  is  generally  recf^ized,  but  very  liif- 
6cult  to  define.    It  is  apjiarently  due  to  their  wonderlul  power  of  tem|K)rari)y 
alwilishing  physical  pain  and  mt-nta]  consciousness,  and,  jxnwibly,  lextural  «n- 
pibility  to  harmful  influcnct's,  and  of  pri'veuting  vital  exhaustion — a*  we  wit- 
ness it  in  the  eliotik  of  injury — by  oi'tmomizing  the  nerve  fon-e.     Seooiidarilv. 
anieatheticK  tend  to  avert  inflammation  by  tacilitating  the  nwnipulations  o: 
the  surgeon  in  ojierations,  and  in  the  dressmg  of  wounds.     Shortly  after  their 
firet  introduction,  aneesthetics  were  unjuHtly  blamed  for  eome  of  the  lad  w- 
fiidUof  snrgical  injuriesniid  operations;  in  the  reaction  of  profcspional  opinion, 
after  nearly  Iialf  a  wntury  uf  cxiK'rience  in  their  use,  they  are  cn-ditcff,  mure 
justly,  amongst  the  great  advantai;e-'*  which  tiiey  liave  conferred  upf»n  nnuj- 
kind",  with  the  ^towerof  diminishing,  in  a  certain  degree,  the  seneibili^*  of 
the  organiem  xmder  ijyury,  and  the  tendency  to  exce^ive  inflamniatorr  re- 
action. 

'    Quinim  is  a  most  valuable  medicine.    After  opium,  there  is  Done  more  cot- 
Btantly  employed  in  the  pnu"ti<?o  of  sun^ery.     As  a  tonic  it  oecnpiefi  the  firet 
rank^  promoting  the  failmg  api>i;tite,  aiding  the  digestion,  and  wrv-ing,  Uk# 
food,  to  directly  increji^e  the  generation  of  nerve  force.     Ae  an  antidote  to  the 
i)oipon  which  canBcs  ague,  and  tlie  fevera  we  call  malarial,  it  is  pnMrminent. 
If  this  poiwD  is  cryptogamic,  as  ia  more  than  probable,  quinine  is  to  be  ranked 
high  amongst  the  nntinrpdcs.     In  the  third  place,  quinine  hae  the  eiDgiUar 
powerof  reducing  the  tenii^mture  of  the  blooil  in  fever,  and  in  the  poBsemon 
of  this  (quality  it  is  almost  alone.    It  is  not  surprising  that,  pomeeeing  quali- 
ties which  meet  so  many  and  such  important  mdicatioits,  quinine  should  be 
BO  constantly  prescribed  in  surgical  practice.     Naturally  there  in  a  tlispoeitioD 
to  carry  the  use  of  so  valuable  a  remedy  to  excess,  both  In  adniiniBteni^  itia 
a  vi^uc  and  perfunctory  wa^  without  any  distinctly  recognbtetl  indieutiot]  for 
its  use — simply  becauae  quinine  usually  does  good — and  also,  by  giving  it  JB 
extravagant  and  excessive  doseB.    Qui!\ine  in  very  large  dosee — twenty  graine, 
and  over — undoubtedly  produces  effects  which  camiot  be  otherwise  «,t'ured. 
hut  it  is  refjuired  in  this  way  only  in  exceptional  cases,  and  for  a  short  tiiue; 
and  these  cnccte  are  generally  due  to  its  qimlity—tlirongh  its  sustaining  itiflo- 
ence  uix>n  tlie  nervous  centres — ofprevcntiug  poisonous  mflnences  from  raisiiv 
the  temperature  of  the  blood.     Tliere  is  probably  no  poison  against  whien 
quinine  acts  as  an  antidote  in  a  curative  way  except  the  {wison  of  ague.    It 
wa*i  quite  jwsitively  as.<erted  not  long  since,  by  llelmboltz,  to  be  an  antidoW 
to  the  iH)ison  which  causes  "hay  fever;"  but  evidence  as  to  any  benefit  from 
ite  use  in  thif  atiection  is  wanting. 

"VNTiat  Hlmll  be  said  of  Tncreiwy,  the  drug  which  has  been  styled  the  Samson 
of  the  umt«3ria  medica?  Ib  it  proper  to  speak  of  this  most  useful  remedjW 
an  antiphlogistic?  Does  it  [Kwwrst;  any  cumtive  intiuenoe  over  the  inilamn*- 
torv  condition — excepting  always  its  qualities  as  an  efficient  and  mana^l'l* 
catliartic,  and  ita  revulsive  action  upon  tlie  intestinal  canal — bevondit««i- 
preme  power  in  favorably  modifying  tlic  manifest  at  ions  of  syphilis?  Tlw 
weight  of  prevalent  oj>inion  tends  to  answer  tJiesc  questions  negatively.  Tb* 
prestige  enjoyed  by  this  drn^  is  niaiuly  due  to  the  remedial  effecta,  w-hich  it 
pn)dnees  witli  almost  invunable  wrtainty,  in  all  the  multiform  sjinpton» 
which  are  caubcd  by  the  preaenue  in  the  blood  of  the  syphilitic  viriLs.   As  nioi* 
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of  tliese  symptoms  ijnrtuke  of  the  iiiflarnmutor}*  ebairactor,  the  ruputntion  nf 
mercury  as  uu  aiitipiilogiHtii-,  lH-<-uiise  it  removes  them  so  readily,  is  exulairic-^l. 
Xhf  visible  melting  awny  uiiiU-r  tin,-  mi'nturiiil  influom-e  of  the- uoliu  (•xiiilu- 
tion  otWii  (irt-Ki'iit  iu  iritis,  i»  roiistaTitly  reterrt-*!  to  a*t  <iornoiistmtiiig  ihu 
j»ower  of  mercun,'  to  control  inHsiiimmtioii.  Utit  iritis  wjw  n(»t  recognised  an 
a  coDBequenee  of  syphilis  until  1801,  wheu  it  wua  pointod  out  by  Beer;  an<l, 
At  preacnt,  ita  non-tmuuiulic  ot-curreuce  under  iiuy  uiher  uiflucucc  tliun  tluit 
of  syphilia  ifl  regarded  as  exceedingly  rare.  We  have  no  evidenee  that  mcp- 
cary  will  prevent,  or  cause  the  absorption  of,  the  iTitiammatory  exudation  in 
pleurisy  and  |X'ritoniti8.  In  the  latter,  althongli  no  combination  of  drugs 
over  eiyoyed  more  general  eonlidcuee,  opium,  afone,  liai*  noticciibly  replattw! 
the  ualomel  and  opium  of  the  last  generation.  There  is  ap|>arently  valid  evi- 
dence of  the  power  of  mereury  to  arrest  acute  bi-omliilis  and  acute  cyntitis, 
tbc  syinptomi*  yielding:,  aa  ia  a8«ei*ted,  aw  hoou  a*i  the  wpocific  action  of  tho 
inen-'ury  becomes  manifest  in  the  mouth;  but  in  tho  ciutctt  which  aen'e  ajR  a 
basis  for  tblH  opinion,  opium  has  also  been  adrainintei^  in  cambination  with 
tte  mercury. 

Ai  lot-al  application;*,  the  lotions  and  ointments;  containing  mercury  are 

deMTvedly  held  in  o-timalion  a,s  |ju«;HWsing  salutary  qualities  IwHide  their 

stimulating  action.     These  qualities  are  haljitually  des<.Tibcd  by  the  rather 

vaeue  term  attcmtive.     "  Yellow  wash," ''black  wash,"  mercurial  ointment, 

and  the  cerates  of  "red"  and  "white  procipitato"  are  uiiiverhally  employed 

for  Iwa.1  niciliMirion,  o«i>ccialIy  in  imhi^althy  and  chronic  suriiu*  inflamniationg. 

The  pr«.^ijanitians  of  kad  arc  mm-li  prized  in  eunjory  for  their  swhitive  and 

utittringeiit  pro|>ertici*.     The  vuiftlastrain  vinmbi  u»  an  uniiTltating  retentiva 

agent  is  simply  iuvaliuible.     "(joulanl'»  lottuu,"  a  dilute;  solution  of  the  sub- 

acetttt*.',  is  justly  pr>pnlar.    Tlie  nitrate  is  more  astringent^  aud  also  eft'ectivo 

tea  deodorizer;  it  \u»  l>een  u^ed  as  a  lotion  in  o|jen  cancerous  ulcenitioiis. 

Tho  acetate,  given  intomally  in  combination  with  opium,  ba>i  a  certain  valuA 

M  a  sedative  and  luemostatic^    The  Aoiublc   prciiarations  of  l«id   are  ah 

deodfmzors  in  ooni»equcucx'  of  the   reailinc^  with  which  they  decompose 

Jiydrortulphuric  ucid  guH  ;  and,  for  the  sttuic  reason,  dressings  c-ontaiuing  lead 

urx.'  liable  tA>  blackish  diBcoloralion  from  contact  of  this  gas,  which  la  alwayit 

^ixxlucwl  by  decomptxiug  pa«. 

The  a«tringency  and  unirritatlng  pro]jcrtie«*  of  the  oxide  and  sulphate  of 
z':vac  give  th<Mn  also  great  value  aa  focal  anplicationi*  in  miii'ace  inflantmationa 
Itx  the  form  of  oerattia  and  lotions.  Tne  oxide,  mingled  witli  pulverized 
.rcU,  i-i  used  to  dust  over  mw  surfaces  tu  pixtniotc  iheir  scubbiug ;  tlie 
T>«3wu!o8Uil  oiiilmeut  of  the  oxide  of  zinc  hiw  replacoJ  the  old  '^  calamine'* 
aiA.1  \-v  iu  popularity ;  and  solutions  of  the  Bulplait^  are  widely  used  ut^  lotiona 
i^rx«J  iiyeutioiis  in  in^mmatory  conditinurt  of  mucous  membraueN. 

TIlw  depleting  and  depi>»sing  ett'ect^  of  mliiie  iaxativen  were  fonuerly  held 

I***    'intieh  eeteem  in  inflammatory  attections;  but  the  fact  that  their  action  ia 

^■*^<£ured  at  the  expense  uf  direct  irritation  of  the  blood-making  intestinal 

^^**»~face,  constitnttH  an   objection   lo   their  Use,  save   in   the  exceptional  casea 

"^^"t»ich  by  the  snddoiuiow  of  their  invasion,  or  the  violence  of  the  inflain- 

*"^**trtry  action,  in  a  robust  (Subject,  justilj*  tliis*  somewhat  oxpeuBive  mode  of 

****f:^letioii  and  counter-irritation. 

-Ajtart  from  its  depleting  and  disturbing  influence  ujiou  the  diifentive  sur- 

*^^*-*%',  a  mild  but  etfcctual  Citthnrth:  is  usually  required  in  the  bcgiiming  of  u 

'^*~giciil  ease,  aud  not  unfre<iuent.ly  during  its  pi*agii.tw,  to  remove  jHjesiblu  fei"al 

'**«mulatioiw  in  tho  largo  bowel.     In  surgical  cslaw  requiring  itwt  in  Ix-d — . 

^^liore  lM>no»  are  fractured — thiH  measure  ia  to  be  kept  in  view  aw  necessary 

4'avop  healthy  conAtnictive  inflammation.     All  powihle  disturbance  of  tho 

'T4JDI  is  to  be  avoided  by  selecting  an  uiiirrttating  afn'rient,  and  by  aiding  iU* 
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action  at  the  proper  tirao  by  an  enema  of  tepid  water  nnd  a  l>etl-pou  of  proper 
ahapc.  In  iiiflainmatioii  ol'  joints,  and  in  tnitturc^  all  riek  of  noMblc  over* 
ftction  of  a  cathartic  ie  to  be  carefully  guarded  agauist.  for  positive  lianii  to 
the  inflamed  or  injurwl  parts  Is  likely  to  be  caused  by  thi-  dif^nrbanui 

Tliere  is  no  drug  which  exerts  a  more  poeltive  and  umleniablu  power  over 
a  local  development  of  inflammation  than  coichicum  in  a  crisis  of  genoine 
jKxlagra  i  bill  its  gi>od  eflect«  are  limited  to  this  disease.  A  knowledge  of 
th<j  ino/i\is  operandi  of  colchicum  in  producing  resolution  of  such  int4aK 
manifestations  of  inflammation  as  those  which  characterize  an  attack  of  acntc 
gout,  would  be  of  great  interest  if  ascertainable.  It  seems  to  neutralize  tbe 
poison  in  the  blood,  or  to  elimmate  it  by  »onio  emuuctory,  so  as  to  save  tbe 
white  fibrous  tissues  from  ita  noxious  preference. 

Aconite  and  tJirntrutn  viride  have  been  extolled  for  their  auti-inflamniatorr 
rirtuee,  and  many  exi^llent  practitioners  believe  in  tlieir  wihitarT.-  infiuenw. 
But  thiR  faith  is  waning.  Like  digiialis^  these  drugs  product*  certain  qua»- 
antiphlogiBtic  phenomena,  such  as  slowing  the  pulse  and  diminishing  htur- 
prodiictiuii.  but  Tliis  etfcct  in  accompliMheJ  by  tneir  specific  action  upon  Uk- 
or^anieni,  a«  iwisoiw ;  it  is  analogous  to  that  which  acconipaniet)  the  sbork 
of  iiynry,  anrf  tends  in  no  respect  to  remove  the  cnusea  of  the  fe\'er  or  inflam- 
mation, although  certain  of  their  symptoma  may  be  tempc^rarily  eontrolkd. 
These  are  remedies  addressed  to  a^-mptomB  only ;  tliey  are  tmpnilosophicftl, 
and  their  value  is  more  tlmn  doubtful.  Still^  sums  up  the  evidence  against 
veratrum  viride  in  tenns  which  are  conclusive,  and  ends  with  tlie  solitan* 
saving  clause,  that  it  may  JKWsibly  do  good  in  ''eases  of  innninentoriiommHic- 
ing  congestion  or  inflammation,  in  which  the  maintenance  of  its  sedative 
action  upon  the  heart:  for  a  short  period  allows  the  conservative  powers  of 
the  system  to  operate  within  norma!  iimita" 

For  reasons  similar  to  those  wliich  are  now  accumulating  force  against 
these  depreiwing  remeiliet*,  (arUtr  emetic  also  has  fallen  into  disuse.  Tliis 
drug  was  formerly  held  in  cstinnntinn  as  second  only  to  general  bleetling  in  it« 
jHJwer  of  eontrolliiig  exctvwive  vuwnilur  action;  but  through  the  t<amc  con- 
siderations which  liave  brtniglit  blood-letting  int<>  disrepute,  all  these  depres- 
eants  are  at  present  r^^arded  by  the  profession  with  diminiidung  confidence. 

As  the  (Science  of  sumery  has  advanced,  the  indications  for  the  treatment 
of  surgical  diseases  have  hcctinie  more  precise;  and  it  is  desirable  tliat  these 
indications  should  always  be  sought  lor,  and  carefully  studied.     Otherwifie 
the  practitioner  is  iu  danger  of  bcfomiiig  a  ivutini><t,  instead  of  a  scientific 
surgeon.     Many  remedies  fomierly  in  repute  and  sanctioued  l.iy  the  authority 
of  great  names,  have  lost  their  prestige,  nnd  are  no  longer  iu  use;  or  are  em- 
ployed only  in  deference  to  custom   and  authority,  and  in  a  pcrfuncton" 
way.     8omc  of  these  ifmediea  eiyoyed  great  |>opuIflr  favor,  a  share  of  which 
extended  to  the  surgeon  who  employe<l  them;  aiul  this  circumstance  has 
tend(Hi  to  ix^rjietuate  their  UFie.     Even  now  a  jiatient  fn>m  the  old  countria 
will  often  crave  a  bleeding  from  the  wm  as  a  rigbtj  through  traditional  con- 
fidence iu  its  virtue. 

In  the  growth  of  more  precise  knowledge  in  pathology,  the  doctrine  of 
Idood-jioisons,  now  dominant,  is  undoubtedly  a  principal  caui*e  of  the  ehauge>^ 
which  have  taken  place  in  the  treatment  of  inflammation,  esjiecially  as  to  the 
reluctauee  to  employ  depressing  rcraedieu.  The  general  use  of  the  micro- 
scope haa  revealed  the  infinitely  delicate  and  elulx>rute  structure  of  our  tis- 
sues and  organs,  and  \\m  begotten  a  salutary  indisposition  to  interfere  with 
the  vitality  of  their  anatomical  elements  by  means  of  agent«  which  are 
and  violent  in  their  action. 
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AnUstptics^  a«  luw  beeti  already  remarked^  are  replacing  ajttiphloffi'Stics ; 
id  we  find  oiireelvoi*,  tliorclbrts  oMigetl  to  tOiu*uler  tliu  fluiins  of  the  former 
_  I  remedies  for  intlamnuitHin.  Amongst  the  antiseptic  substaucefl  which  have 
recently  attaine<i  pi-oniim-ui-e,  carboUi:  acid  hoKiti,  at  present,  the  iiret  place. 
This  <lrug,  x"*iicti willy  iiitirwlu^-ed  to  the  i)rofeiwion  by  Liwter,  owe**  its  pre- 
eminence as  an  antiseptic  to  \ia  volatile  und  pervading  (j|Uu1ity,  in  addition 
to  itx  tiower  of  destroying  the  vitality  ot'  the  lower  torms  of  life  without 
eerioufliy  endangering  that  of  the  human  organism.  There  is  no  other  of  the 
antiseptie  Biibstancx's  <huly  brought  within  our  cognizance  which  potweeetw 
this  ctunbinatiou  of  qualities  in  so  eminent  a  degree.  But  chemiBtry  may  at 
any  time  present  ua  with  a  substitute  posseasing  superior  <iualitiet».  Beyond 
thia  power  of  destroying  the  vitality  of  miei-UBCopic  oi^uisms  whieh  are 
noxious  to  our  vital  proeotwefi,  and  thus  |imtectiiig  iis  irom  their  liarmful 
ftetioti,  there  is  no  pORitivo  evidence  that  oarbolie  acid  jiofwesses  any  jWhiTively 
controlling  quality  sa  regards  cxeeAsive  vascular  action,  or  any  other  of  the 
znauifestationi)  of  destructive  inflammation.  It  aimpty  secures  for  ub  free  play 
for  our  remrative  proceasee,  Tliis  is  the  sum  and  suLatance  of  the  antiseptic 
method  ot  dreHsing  wounds.  Sonic  of  the  otlier  pruniiueut  anliseptics  which 
have  recently  come  into  use,  potwcse  additional  unalities.  Thus  saliit/lif  lu^idy 
which  is  restricted  in  its  antieeptic  applications  in  coneeqneneos  of  it«  lack  of 
volatility,  ha*;  the  power  of  lowering  the  temperature  of  the  blood,  and  of 
eontrolltng  rheumatic  intlammation. 

The  additions  to  our  materia  medica  to  be  anticipate*!  in  the  dietwvery  of 
new  antisepticSf  especially  of  those  with  iMx-uliar  powerb,  promise,  with  wlmt 
has  been  already  gaine<l  for  humanity  in  this  dire<--tion,  to  add  to  onr  romo- 
dies  in  inflammation  far  more  than  we  lia\'e  lost  by  the  exclusion  of  anti- 
jihlogistics.  It  will  be  a  great  gjiin  to  the  science  of  sni^ry  that  the  mode 
of  action  of  these  remedies  can  be  explained  un  a  basis  ot  rational  therapeu- 
tics. 
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h,  Bryn'peiat,  the  rote,  St.  Anthony's  Jirr ;  French.  £ryiipile,  la  rote.  /n$ 
fcft.  Antoine;  German,  Jiote,   Wnttdrott,  RothUtuf;  luUian,  RUipola. 

PELAS  was  originally  a  Greek  word,  but  thero  m  no  general  agreement 
ig  its  etymologj'.  Tliat  most,  generally  adopted  in  that  it  is  derived 
>n*  (to  draw)  and  «*xa?  (near),  "to  draw  near,"  because  the  imnio  in 
\  to  indicate  the  spreading  or  wandering  tliaracter  of  the  eruption. 
ierivo  it  frora  ^pvflpot  (retl)  and  *•»*(  Uivid),  "livid  redness,"  or  I'rom 
id  rrtMuk,  "red  skin.''  But  an  objection  to  the  last  otymologj*  ia  tliat 
sk  wortl  (ti'ua  dow  nnt  nuiin  skin. 

pelan  may  be  do6nefl  a«  an  jn'utc,  upecifie,  and  eontaeioua  fever,  teiid- 
uly  towardfl  a  tyythoiil  tyjie,  and  elmracterixed  locally  by  a  iieetiliar 
Ation  of  the  skin  or  mucoiu  niembraiiefl.  It  may  attack  the  sania 
>re  than  onue. 


TIlfiTORY  OF  ERYSIPKtiAS. 

Ia8  has  l»een  known  from  the  earliest  periodfl  of  medical  history, 
ates  cives  a  very  partienlar  awount  of  it.'  He  relates  that  during 
I  cola  sprinij,  many  cases  of  tTysipclas  occurred  with  sore  Throat  and 
ipCHrh,  aiMint;  that  thny  were  nialigiiant  and  fatal.  In  niitiiy  also,  au 
accident,  ana  sometimes  even  from  a  small  wound,  and  esixvially  in 
on*!,  or  if  the  wound  were  neglected,  a  great  inflammation  took  place, 
erystpelad  spread  all  over.  In  most  inBtances,  the  inflammation 
I  abBC^seii,  and  the  flesh,  tendons,  and  bonea  sloughed.  It  is  particu- 
fcioed  diat  the  disohiLnte  wa«  not  like  pus,  but  a  sort  of  putrefaction, 
l7ou1d  now  be  deecribed,  a  sanioua  and  iuhnrnus  diticharKe.  ASIicn 
_waa  attacked,  we  are  told,  the  hair  was  apt  to  fall,  and  even  the 
~ie  skull  to  exfoliate ;  and,  it  is  added,  had  aa  thowe  sjinptonm  were, 
tved  less  danger  than  when  the  disease  waa  determined  inwarrlly. 
icaees,  it  \a  said,  the  wliole  ann  might  drop  ot!*,  and  the  bones  of 
,  leg,  and  foot  be  laid  bare;  but  the  most  foiToidable  ca-tew  were  thoee 
Bvolvcd  the  pubee  ami  the  genital  organs.  Tliis  author  briefly  atatca 
~  ~  a  man  who  had  crj'sipela*!  of  the  foot  and  leg,  with  phlyctenae, 
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juul  who  Ijeeaine  delirious  ami  "Util  nu  the  woond  day ;  and  he  points  out  flie 
exceptional  gravity  of  the  ilisHu-*f  wlioii  it  iuvades  the  head.     Under  the 
uiixno  of  oaneer,  OcIbus'  describes  a  rodent  ulcer  nrounil  whieh  tho  pkin  nmy 
grow  red  and  painful,  which  condition,  he  adda,  the  Greeki!  ealU?d  f,ivotii>U(. 
adding  that  not  only  does  it  attaik  wounds,  but  it  may  aUo  arise  idiorathi- 
cally,  and  tlmt  it  becomes  very  diingerous  when  it  affects  the  neck  and  newl 
From  the  time  of  Gsilcii,  aeenracy  of  description  was  saerifutxl  to  clabcmlf 
Hpeculatioiiii  coiu'CTning  the  nature  of  the  di«efl8e,  which,  it  was  agreed,  arose 
fntrn  a  biliouH  humor  that  tended  to  escape  from  the  ftkin  where  it  oocanoncil 
the  local  phenomena  of  erysiiKilas. 

Behind  the  veil  of  this  myth  is  discernible  the  idea  that  the  dtB«weiinotto 
be  regarded  asa  local  affecuon  merely.   In  accordance  with  euch  belief^  whkh 
waa  doubtless  sustained  by,  if  it  did  not  originate  iu,  the  frctiueut  occurrence 
of  bilious  vomiting  at  the  commenoement  of  an  attack  of  crj-siixflaa,  emetics 
and  fholagoguir  purgatives  were  enjoined  a»  appropriate  rtnicaies,  and  tbej" 
continue  to  be  used,  out  upon  more  rational  gi-ounds,  at  the  present  day.    On 
the  other  han<l,  a  recognition  of  the  fre<iuent  topical  c*)uree  as  well  as  origin 
of  erysipelas,  is  just  as  clearly  indicated  by  the  mode  of  treating  it  which  i»re- 
vailed  among  the  later  Greeks  and  tlic  Homans,  by  means  of  astringcut  aod 
rcfrigemnt  applications.     Caution,  however,  was  strongly  enjoined  by  thtm 
lest  a  too  active  or  too  prolonged  treatment  of  this  description  should  induce 
gangrene ;  and  Galen,  m  wellas  his  suceeseora,  direeted  that  when  cooling 
(narcotic)  herbs,  vinegar,  potter's  clay,  ]>reparationa  of  lead,  vcnligrifi,  e^uhahor, 
a  hi  ni,  and  other  sedative  aetriiigeDta  failed,  and  the  parts  grew  livid,  the 
skin  sliould  be  incised  and  wunu  fomentations  and  j^toulticcs  applied  to  it 
The  resulting  ulcer,  if  one  oHjcurred,  was  to  he  dn.«Bod  with  honey  or  roee-oil 
rendered  stimulant  or  astringent  by  the  addition  of  wax,  rosin,  myrrh,  etc. 
Nightshade,  henbane,  lettuce,  liometl  l>oppy,  opium,  cicuta,  and  mandrafcm 
arc  also  mentioned  ua  proper  drc^ittinga  duniig  the  inflammatory  ntage  ot  tbii 
discBsc.     A  poultice  of  brcfld-crumb  with  rose-oil,  saffron,  and  opium,  was 
applied  in  anal  eryrtipclas.     TIjc  Anibians  omitted  from  their  method  of  treat- 
ing er^-Hi])c'lus  the  more  represftive  topical  agents  of  the  Gnlcnicnl  w-honl.  bat 
retained  the  catuplasnm  and  other  lenitive  applications;  they  atlministeittl 
gentle  cholagogues  and  laxatives,  and,  while  favoring  venesection  in  istbenic 
cases,  and  especially  in  erysi|>elas  of  the  head,  warned  against  the  tendency  to 
exluiustion  ciiaractcristic  of  the  disease.     Ill  this,  however,  they  only  followed 
Pnirlus  yEgineta,  whn,  after  describing  "  cjysipelas  of  the  brain."  advised  de- 
pletion from  the  runiuu  veins,  and  cooling  applications  to  tlie  scalp. 


Oitisn  or  Erysipelas. 

Gbnebal  Cacsbs. — "WTintcver  may  be  the  specific  eause  of  erysipelas,  there 
is  little  doubt  that  certain  external  conditions  fiivor  it«  production,  or  at  Icust 
its  propagation.  But  care  should  be  taken  to  distiiiguish  between  those  which 
are  essential,  and  those  which  are  casual  and  contingent.  It  would  be  a  waste 
of  time  to  inquire  into  the  greater  or  less  susceptibility  to  the  diseaec  of  per 
sons  of  opposite  scxcv  or  different  ages.  A  port  from  the  inherent  \*igorof 
certain  perstms  as  compared  with  others,  there  is  no  real  difference  to  l>e  not«d. 
Indeed,  ati  far  ua  indiviiluuls  are  concemetl,  the  cliief  distinction  ndatiug  to 
their  liability'  to  erysLiielas  depends  upon  whether  they  present  or  not  soiae 
lesion  of  the  skin,  and  whether  or  not  tbey  have  breathed  an  atmo«*iibcre 
charged  with  effluvia  from  a  source  capable  of  generating  the  ditsoase.     Tbs 
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CAUSES  OF  EKtSlPELAS. 


163 


charaeter  of  those  sources  w'iU  be  poititod  nnt  presontlv.  \fefiiiwhile  it  may 
.  bo  stated  that  the  fexii<»sun*  to  such  otHuvia  of  any  wonml.  gifjit  or  umall,  iii- 
'  ei*c<l,  laeeraT.e<I  or  itiinrturwl,  recent  or  t-hnniic,  hrallhy  or  uiihciililiy,  Hiippu- 
mtin^  or  not,  may  he  i^ufficieat  to  lulinit  tlic  virus  of  tlie  Jiiwatk.'.  Ami  cquiuly 
is  it  true  that  any  luucoiis  lueiubmue  siiiiilju-ly  I'xpofsfd  to  recyive  t!mt  virus, 
inay  beoorae  the  flmunel  of  itrt  iutro(I>ictiun  into  tJio  Hystein.  Tliewe  iiiclK  nuiHt 
always  l»o  taken  into  (u'connt  while  studying  the  i^iior&l  influenwa  which 
**}em  to  deteniiini-  more  or  leiw  the  prevalencv  of  theditteafle.  Thus  it  i«  ofteu 
said  that  the  total  number  of  t'afe«  of  eryBiiH?Uia,  and  their  propurtiomite  nior- 
'  tality,  are  ^re:\ter  during  the  winter  and  ypring  nionth»,  or  from  October  to 
Mareh  int-Tuf-ively,  than  during  the  summer  nntl  autumn,  or  from  April  to 
September  iuelut^ively.  Uut  to  infer  from  tliiti  statement  that  cnU  UTnther 
was  a  ca«s<',  prediKpo!*)ng  or  exi^iting,  of  the  dijiease,  would  Iw  unwarmntable; 
«iiio«  it  is  perfectly  itit^IIigihle  that,  if  the  disease  were  propagated  by  a  mat6- 
ria!  poison,  it  would  be  more  prevalent  and  fatal  in  done  roonw  during  tlie 
wiuter,thau  iu  well-ventilatetl  sumnjerwanU  oru|«artnu'til*<.  Tn  [Mnntof  fiwt, 
bo\%-evt.'r,  the  rule  in  not  absolute,  ami  it  has  happened  that  opidemies  which 

Iljegan  lu  tlie  winter,  have  reaelu-d  their  height  only  <luniig  Tlie  following 
i^uinmer.  One  of  the  worst  epidemics  of  erysipelas  on  roeord  prevailed  at 
l*ari«  in  the  8umm<?r  of  1861. 

It  is  often  remarked  that  erysiiwlas  is  apt  to  prevail  or  increase  during 
ifdd  and  damp  weather,  and  when  the  wind  is  easterly,  and  it  has  been  ehurged 
that  tlie  habit  of  ventilating  eertain  hospital  wards  m  IjOndon,und  elsewhere 
in  the  north  of  Eun>iie,  by  oiieuing  the  windows  widely  while  the  wuid  blew 
from  the  eaat,  wa^i  IKHiuently  the  means  of  producing  and  extending  the  dis- 
ease. Tliat  being  chilled  Bometimes  develojie  erysipelas,  seems  ecrtaiaj  and 
some  persona  hjive  attributed  to  cold  a  direct  and  mde|>endcut  power  of  pro- 
diu'ing  it,  on  the  strength  of  such  caws  as  the  following:— 

A  man  subject  U>  arlirular  rhviiiiiutisni  was  l'X]his(^i1  tu  co)4l  niiil  wet,  find  iifttT  n  chill 
wa*  Atiackt^il  with  fev^r.  anil  anicular  pains  in  a  limb  whicli  presently  became  swollen, 
red.  Hhil  laovered  with  |i)ilyct«iiiu  ^  after  a  time  the  ekin  broke  and  di»chargtMl  a  largH 
amount  of  jianiotu  liquid,  and  tlien,  lui  tliu  patient  waN  growing  con vaU'Hcent,  he  was 
atlackt^d  with  ery«ip«]iid  of  the  face,  which  ran  it^  uaual  couTAe.* 

^      In  this  casi»,  it  is  not  certain  that  eold  was  the  only  morbid  eauBe  to  which 

■  the  patient  wa«  exposed.  Of  the  case  rei>orted  by'Mr.  Beale,'  in  which  a  child 
^tliree  weeks  old  was,  without  known  cause,  attacked  with  phl^monons  erj'- 
.      sijiclas  of  the  left  leg  and  thigh,  which  Mpeeilily  jtrovcd  &tal,  it  can  only  be 

■  wild  that  the  cause  was  unknown.  Ccrtaiidy,  in  inuny  cases,  erysipelas  of  tlie 
H  face  follows  expcwnre  to  eold,  and  MjKK-ially  in  roUl  winds  ;  but  how  far  cold 
Hnuy  be  regitrded  as  an  essential  cause,  is  uncertain.  In  like  manner  cachectic 
^Mrtrnditioii^  mxm  to  fevor  tlic  development  of  the  disease,  but  prolaibly  only  by 
HkaMning  resistance  to  the  morbid  poison  on  which  the  disease  more  directly 
1      depends.     It  would  seem  that  Bnght's  diseartc  iti  a  rtpecia!  manner  const i- 

nn^  sueh  a  pndisposition,  as  npi>earH  in  the  following  instance  related  by 
Mr.  Fergusson: — * 

A  woman  of  intemperate  habits,  who  liad  albiiminous  urine,  pricked  her  thumb;  the 
wound  soon  grew  |Miiiitu]  and  irrvsip«latous,  and  the  intiaiuiuwtion  iu  a  phlegmonous 
fonn  »prttul  rapidly  Co  the  whok'  limb,  temiiuating  fatally  about  the  ninth  day. 

The  diflicnlty  of  accounting  for  attaeks  of  erysipelas  is  aptly  illustrated  by 
je  remark  of  Mr.  CaUendi.-r,  ma^-le  us  lately  as  1H7H,'  that  they  souietimta 

•  IVtM>7«r,  Arohlvftjt  fW-nfrMfS  d«  MMwine.  IWo.  1978,  p.  719. 

■  [.auect.  Manli,  IS^,  p.  293.  ■  M<>dical  Tlioe^  aad  OiUAtt*,  Aug.  \b06,  p.  HU. 

■  St.  Bantiolomi^w'*  IIoipltAl  R«portA,  vol.  xlv.  p.  ]^J>. 


164 


KRV8IPELA8. 


aeem  "to  ^row  out  of  tlie  irritation  coastal  by  some  acrid  secretion  bjr  error 
allnweil  tu  remain  in  a  wound."     The  t«nii  "^ntTid  Bocretion"  is  ihmiharliul 
iT»lpfiiitte,  Mid  U  Imi-dly  to  bo  ftooepted  an  correct  iii  rea;ard  to  anv  \\i\\vti\  st 
thunionu'ntot'itd  M'cretiou.  lint  although  any  !»uch  liqiii<rnmybecoiiiuu<*riJlij 
pHtrcj\t£tion,  it  is  well  known  that  iio  such  (.'iiange  \a  nwemsarj*  to  prMm*  i-mi 
trauuuitic  eryaipela*,  and  to  that  alone  tiie  ubove  remark  appliw.     Ni?Tcrtlifr 
less,  the  proofs  of  the  origin  »i  mnny  caaen  of  erj'sipeltts  in  tne  emaiiatioiMof 
deconijKwing  organiu  matter  are  concluBive.     Of  thw  Htat«iuent  gome  illiii*tr»- 
tions  may  here  1m*  given.     Dr.  U(^bie  published  eevoral  cases  of  en-RiiieU*, 
one  of  which  wa**  traceable  to  the  emanations  of  decompoeing:  vegetable  nut- 
ter.'    It  is  of  interest  in  thin  iiii<tauce  to  rejiiark  rliat  the  family  attacked 
wu((  from  the  wjuntry,  and  newly  arrived  in  Kdinburgli,  while  the  otlicr  in- 
matc8  of  tlie  Infectcu  Iiuuw  had  buig  l>een  resident  tlierc,  and  bad  doubt1(« 
become  twnsoned  to  ite  jioiyonuuH  ntnutspbere. 

Several  years  ago  on  English  writA>r  used  this  language:  "There  ia  now  nn 
more  doubt  that  erysipelai*  isorii^nated  by  sewer  eas  than  that  tyjihoid  fevw 
is  more  often  than  not  due  to  impure  water."*  In  nmnerouB  instanc^rs  the 
prevalence  of  the  dlHcaac  has  been  proved  tx)  be  coincident  with  the  pn-^'iKt 
of  ciiokeJ  drains,  dniint*  0(Hniiiuniaitiug  with  town  sewers,  or  druins  which 
bad  become  i>ernH'jd>li'  to  fecal  gases  or  liquids  citlior  by  the  eormeive  action 
of  their  contents  or  by  the  ernawing  of  rate,  while  the  eulwidence  of  such  local 
epidemics  luis  {-nincidcd  with  a  i>-fomiat.ion  of  the  existint;  deterta  in  veati- 
Itttion,  sewenvgc,  and  water  supply.  As  an  exami'le  of  these  agencies,  the 
case  of  the  Somcreut  County  (Knghmd)  Lunatic  Asyhuu  may  be  cited.  Be- 
tween De*.-ernber ami  the  follnwing  May.  thirty-two  t^atws  of erysimlius  owurred, 
of  whieli  four  proved  fatal,  and,  oti  investigation,  it  wiw  found  that  none  of 
the  8oil  pipes  were  ventilated  ;  one  of  them  had  a  eommnnication  with  tba 
main  w^wer;  moat  of  them  wero  of  lead,  and  several  of  these  wen;  eaten  and 
riddled  with  holes ;  and  the  main  drain  bad,  on  one  occasion,  been  blocked 
cntiivly  111  tliu  extent  of  three  or  four  yanls.  Accoi-ding  to  the  sanie  authoriQr, 
ill  !i  largy  Ijonilou  hosjiital,  jiyieniin  and  t't'ysi|»t'luH  bad  piwiiileil  toailcplo- 
rabic  extent,  and,  on  cxaminutioii,  its  means  of  ventilation  were  found  to  be 
very  defective ;  but  a«  scrou  as  the  defect*  were  cori-ecteil  and  the  ptvesmc 
removed  from  the  traps  of  the  closets  an<l  lavatories,  no  fresh  caaca  occurred. 
In  another  instance,  an  epidemic  of  the  disease  was  distmctly  tracod  totb^ 
stopping  up  of  a  ventilatiim-pipe  by  a  carelcsw  workman. 

The  Sanitary  Rc|Hir(«  of  England  cout«in  imuierous  bietances  which  prove, 
like  those  just  cited,  that  outbreaks  of  crysipela*,  as  well  as  of  hospital  ^ao- 

frene  and  of  fevers,  are,  with  si^rcely  an  excei)tion,  connected  wilIi  seriotB 
eteets  of  drainage  or  ventilation,  or  with  a  lack  of  any  provision  for  iftiUt- 
ing  infection,  or  with  some  of  tJiese  defects  combhied.  Thus,  at  the  Ra/lclWi 
Innrmary,  where  t^ventv-six  peraons  affected  with  varioiLS  di»ea»CH  or  iiyuriee 
bad  been  attacked  wltli  erysipelas,  and  live  of  them  hi;d  died  of  the  pujicr- 
iiiduccil  affection,  tlie  origin  ol  the  outbreiik  was  undoubtoilly  owing  to  die 
imperfect  arrancement  of  the  dmhis,  addinl  to  crowding,  iincleanline^  aid 
imiierfect  veiitimtion.  At  the  Royal  liitirraary,  Manchester,  recurring  "lut- 
breaks  of  traumatic  er}*sipelas  ha*i  taken  place,  which  were  traced  to  the  ex- 
cessively foul  drainage  and  to  the  overcrow<ling  of  the  house  witb  paticnt» 
ami  attendants.  The  waler-closcts,  baths,  warn  offices,  and  dmins  of  the 
infirmary  were  placed  within  the  building,  and  several  of  the  closets  were 
witbuiit  direct  comnmnication  with  the  outer  air,  so  that  sewer  511s  i-sicaping 
from  tbcm  neceeatfrily  jiosswd  into  the  eorridon  and  wanls.     Under  such  i.'OD- 

)  Mnnthly  Jnitrnul  of  MfHlioal  Soienw,  SvpU  1852,  p.  243. 
•  t^mdon  Saiiit»ry  Rooord,  Juiio,  1879,  pp.  S57,  3TO. 
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lUtious,  wounds  do  not  heal  but  arc  apt  to  be  atla*"!:©!!  with  or^'sipelitA  or 
phagtiliena ;  the  natiiml  iimooaae*  of  oifatriKfltion,  by  which  n  tinn  barrier  is 
wtablirtheri  between  the  lesion  and  the  8y8t«ra,  are  interfered  with ;  the  gerttu 
of  di(iua«c  and  the  pi^KluctK  of  imtrefaclire  cluuige  are  absorbed  ;  and  ei^'^ipe- 
ke  and  wptit-ffiniiu  ensue. 

Bfj^idt',-  tlie  soiinxwof  infection  now  deseribeil,  others  may  be  mentioned,  of 

which  tbu  following  arc  examples.     Tn  Middlesex  TToHpital,  London,  it  was 

observed  that  the  only  patients  attackejl  witli  erj-Riiwlfw  in  a  certain  waitl 

were  tho«e  who  occupied  two  adjacent  beda.     After  long  iwarching  in  vain 

for  tlie  cauee  of  tliis  i)ecnliarity,  it  wa*  discovered  that  tlie  pijic  of  a  wate> 

clofwt  which  ran  Wlund  the  ])bwter  of  the  wall  at  this  place,  was  defective. 

It  wna  rcpaireil  and  no  nioi-c  casot  of  eryt»ijiela*t  o«7cnrrea  at  the  time.     But 

t«n  years  later,  the  (y«ne  IhiU  became  again  inihcaltliy  with  erymijiclaw,  and 

the  aaine  remwiyputaii  end  to  the  di^eiuu.-.     A  i>erfot;tly  similar  case  neeurred 

in  a  Berlin  hospital.'     Again,  in  the  hoHpital  at  Hodttick,  it  waH  found  that 

tho«e  patientB  only  who  iiad  recently  undergone  surgical  operations  wero 

attacked  with  erysijK'las.     After  various  fruitless  researches  the  pillows  of 

tile  operating  tables  which  by  long  use  hod  become  Hatumtcd  with  b!oo<l,  fell 

Qitder  euflpicioii,  and  were  replaced  by  new  ones,  after  which  no  more  cases  of 

the  disease  o«;urred.     Tlic  soiled  riillowK  wore  then  treated  witli  hot  water, 

aod  an  extract   procured,  with  which   two   rabbits  were   inoculated.     One 

escaped  unharmed ;  but  the  other  was  attacked  with  severe  inflammation  of 

tJje  akin  and  comiective  tissue,  which  spread  extensively  and  was  accom- 

^iUiiod  with  lilisterK,  gangrene,  and  fever,  from  which,  however,  the  aniiual 

ilimtly  recovered. 

OouTAfllcv. — The  origin  of  erysipelaa  which  has  been  describe^I,  and  its  re- 
lAtdotu  to  puerperal  fever  to  W  noticed  further  on,  would  of  themselves  render 
tho  contagiouHiictH  of  the  disease  pn»bable.     But  direct  clinical  proof  is  also 
l>iiiMlant  that  cryaii^clas  itwelf  is  auimmnieable  by  eoutagioiL     The  c-ase  is 
'~11  known,  which  is  rcjiort^il  by  Qunpbcll,'  of  a  luwpital  ward  in  which 
5  difieusc  travellcil  from  bed  to  l>ed  in  ixignlar  succession ;  but  the  following 
iA«trations  of  the  same  import  should  be  improaaod  upon  tlie  mind  of  every 
''.ynciau  aud  surgeon. 
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P^^^^ring  an  epidemic  of  '•  putrid  «or€-throat,"  which  prevailfld  in   Dublin  after  an 

'      .  "•■Jaee  of  more  tlijui  twenty  yearir;  a  Imly  was  attacked  with  Boru-tlirom  hikI  ft^vcr,  and 

^'■*      ftlie  course  of  a  few  dnyn  erysipelas  appeared   upon  her  face.     Her  son,  a   robiwt 

B^****«li  of  eighteen,  wlio  helped  to  nuree  her,  got  "«  whiff  of  Bickeiiiiig  air  from  her  bed- 

■^P^oHjcb,"  and  immediately   Buffered  from   htaidache    luid  Crvrr.     On  rlu;    fourth  day 

^  ^oDipliiined  of  pain  in  the  shoulder,  followed  by  swelling  under  tlie  pectoral  m«8cle«, 

"i^iih  increiued,  and  on  the  tenth  day  lliis  region  was  eovered  with  erysipdaa  which 

Pr^iijji  over  the  tniiik.     BuUk  formed,  succeeded  by  gangrene  ;  aimilar  le^ioiwafiecied 

^^  «crolum ;  and  death  took  place  on  the  fifteenth  *hiy.' 

^,     ^n  18.'f2,  a  nuui  arrived  in  Platte  Comity,  MisHouri,  sufluring  from  erysipcUu  of  the 

^**^-     He  wjis  nursed  hy  u  farmer  who  himself  fell  ill  just  as  his  patient  waa  beginning 

iraprore.     A  second  farm«r  who  assisted  in  nursing  Uitii  of  the  other  persons,  and 

'^P*  in  th«  aaioe  bed  with  them,  wiw  sKjized  with  the  disease,  and  subsaquently  eix 

^^er  penoiM  wbo  helped  to  nurse  the  former  (tatientA  were  theniticlvos  attacked.     Be- 

'**•  ibeM).  no  other  oafteR  occiirn'd  in  the  neighborhood.* 

.  •Vousseau  rehite«  several  iii^taiKX's  of  the  contagiou^Dciiiii  of  the  disease.     In  a  cer- 
*^ixi  bouse,  the  person  first  attacked  died,  as  did  the  nurse  wbo  waited  on  him,  while 

BwliiiBr  kUn.  WochcnschrifL,  1S66. 
>  KnalMT,  Kli^ma-s^tiH  Hkndbii.h,  IM.  H.  8.  410. 
'  HrttTtri,  Clinical  Mpdiwint".  p,  57H. 
*  New  York  JuuruiU  of  Mtnllciiu:,  7ol.  z.  |>.  41. 
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Mreral  members  of  tlio  famil}*  who  camv  into  contact  with  those  fint  alfeei«^  txfm- 
enctffl  serious  iLtnesx.     A  luily  voiitrncted  tliu  <I)Bea«e  from  lier  son,  a  young  ]»liTfMun 
who  liad  cHiight  it  rmm  [■.r^'Hi^liiioiii^  pntit'iiui  in  n  hi>^pit8l.     A  grntlcman.  wlinsefir. 
num  pra-|iiitii  liad  been  dividud,  died  from  gniagrenoiu  erysipelas:  shortly  afttnutk 
his  wifL',  vrlio  bad  atu-ri(ii--ii  bim  HKsiduously,  loll  a  victim  to  iTyBi[Mfliix  uT  tbe  tbnmtjmd 
(ace,  and  the  la'ly's  maid  «uHercd  a  aimilar  attack,  trom  which,  however,  «he  ncarmi. 
A  gmilleman  received  a  gunshot  wound  of  the  foot  followed  by  jfuigrenout  and  &ul 
eryBipvhis ;  his  brotlier,  who  nursed  him,  wax  attacked  with  eryiii(M--lu8  of  the  Ktlfi 
whi<:ti  ended  in  his  death  on  the  tiigbth  day  ;  his  daughter,  a  child  of  three  yean,  htd 
B  nli^'bt   burn    uf  the   hand  which    hecaine  erysi[ielatou8 ;  th«  famiiy    Uuudmu  m 
affected  with  pblcgmonoud  erysipelas  of  tbe  right  hand ;  the  sick-nurse  bad  rrytipelai 
of  the  face  ami  bead;  and  a  sister  of  cliarity,  charged  with  the  duty  at' irrigating  tfat 
vrouiidcd  foot,  hnd  a  phtegmnnoiin  abAce^t  of  the  right  arm  followed  by  several  in  other 
|jArtd  of  the  body,  which  stuugKed,  and  finally  cau&ed  the  woman's  death.      Meanwhile, 
huwever,  8lie  bad  returned  to  her  euiivunl,  where  a  tmniber  of  the  iti^lers  were  similar^ 
alfected,  and  two  of  them  died.     A  ho«pital  physician  of  Bordeaux  admitted  a  potipnt 
with  ophthalmia,  placing  hitn  near  one  ntfected  with  pblyctenoid  erysipelas  ;  the  fonaer 
took  tlic  ditwaM^  and  the  phyiiicinn,  who  hatl  a  'flight  excoriation  of  the  lip,  was  abo 
attacked.     He  was  attended  by  his  father,  who  wax  likewise  a  physician,  and  who  con> 
iTAcled  the  disi^iuu*  and  communicati.>«l  it  to  bis  sister-in-law  who  came  to  visit  hilB. 

Dr.  Mackiiy,  u  Kritish  naval  surgeon,  testifies  fltrongly  to  the  cantagioa»  nature  of 
erysi|>eh(^  as  it  was  exemplified  on  board  a  man-of-war.  The  ship  ildelf  aAer  thorough 
inspL'otion  wojs  pmnuuiic<--d  exceptionally  pure,  and  the  only  iwiurce  of  the  disL-aae  as  an 
epidemic,  set/med  to  be  a  case  of "  erythema,"  in  a  cachectic,  syphilitic  Mulor;  for, 
from  bin  attack,  and  from  conlaet  with  him,  the  subsequent  cases  appeared  to  take  their 
riiMf.     In  wwrul  instanct-s,  the  characteriittic  throat  affection  existed. 

Tbe  case  has  elsewhere  been  quoted,  hut  is  appropriate  here,  of  a  |thysiciao  who. 
having  bled  u  person  suffering  under  erysipelas  following  a  burn,  bled  a  man  with  tke 
snm(>  lancpt,  thir  operation  Iwing  fo11owe<)  by  erysipi^las  and  phlebttia,  and  also  awoman 
who  was  attacked  with  puerperal  ferer.' 

Tliiwe  cji,'tt?s  all  Iwlong  to  a  |>erio<l  of  about  a  qunrter  of  a  century  ago,  and 
at  that  time  the  reality  of  the  contagiotiBnesB  of  erysipelas  was  pec<^nueii  by 
clinical  observers;  long,  indeed,  before  it  was  admitted  uyseientific  itieu.wli'we 
vision  irt  wmetinies  more  acute  for  abstract  propoaitious  tbao  for  the  plain 
fact3  of  oxiKriotice.  Thus  tho  gix-at  surgeon,  Vafpeiiu,  taught  tliat  erv^ipt?!** 
waa  not  a  simjile  inflammation  of  the  skiii,  but  the  jiroduetof  a  special  p<.»i*M 
absorbed  from  without;  and  several  other  leading  physiciaus  oud  surgeons 
ill  France  licid  tiic  same  opinion. 

In  a  memoir  addressed  to  the  Academy  of  Medicine  of  Paris,  in  \Bt>5,  Blin  cites  il» 
cjwe  of  a  yimng  man  who,  after  nursing  in  Paris  a  friend  ill  with  crysi{M^lns,  rvtuniri 
to  his  village,  where  for  a  long  time  no  ease  of  tbe  disease  bad  occurred.  WiiliiD  a 
fortnight  he  died  of  it ;  then  a  servant  who  had  nursed  him  was  attacked,  hut  reoorervd; 
a  t'riend  from  a  neighboring  commune,  which  was  free  from  the  disetMB,  came  to  rilil 
the  patient,  after  which  he  was  utiacketl,  and  hio  wife  also  a  little  later.  Four  oilia 
persons  who  visited  the  hist  mentioned,  took  thn  disease,  and  the  physician  who  attewlcJ 
them,  hi»  daughter,  and  tlie  religious  sister  who  nursed  them,  were  all  attacked,  dx 
physician  fatally.  In  the  report  on  Blin's  memoir,  Goeselin  adverted  to  a  nuuiberof 
analogous  exiuuples,  and  uthem  were  rufemid  to  in  the  discussion  to  which  it  gave  rise. 
Nuverilieless,  the  contagiousness  of  erysipelas  was  not  fniiikly  admitted.*  and  the  reporut. 
Gosselin,  in  a  later  article  on  the  disuse,  appears  to  be  not  thoroughly  convinced  of  its 
oontagiousnuss.' 

Til  confirmation  of  tho  reeiiltd  of  clinical  obeorvation  which  have  now  betti 
trought  forwiird  to  prove  the  contagioosneea  of  erj'sipelas,  it  luay  be  addd 

■  AduHoau  M«diosl  TiiuM,  April,  18«3,  p.  198. 

■  Biillotin  tU  l'Acad«mie,  t.  xxx.  p.  909. 
*  Nouvuau  UivtiiHUiaira  dx  UmIovum,  vto.  U  xiv.  p.  4U. 


gfKCIFIC   CAUBE   OF  ERVSIPELAS. 


167 


thut  Mr.  GJoodhart  has  collected  a  imml>or  of  oases  from  hrw|«ital  jinictice,' 
ivIiitTli  show  that  L-rysipelii**  mav  be  comtnimifiatixl  to  jK-rsonw  sutlonng  frtim 
diseaw^^  of  the  urinarv  piiPiyigesi,  by  ineaim  iif  :m  int<K!tcHl  ciithotor,  and  that  the 
kaffcc'tioii  thus  iiidu<-e<l  uiay  by  attondcd  with  its  uaual  constitutional  ^yniptoni?', 
"  with  an  er3'si]>elat(ms  yruptiou  ou  various  parts  of  tht  skin,  and  with  senous 
and  often  latal  inflammation  of  the  bladdor  and  kUlne^-s. 

B  Specific  Cai'sb  op  ERystPFLAS. — Of  late  there  lias  been  an  evident  leaning 
1  towards  the  a»loption  of  the  theory-  that  erynipolas  is  produced  by  a  ejiotifie 
virurt.  At  al!  times,  under  one  or  another  form,  this  doctrine  has  exiiit^-4l,and 
indeed  it  afforded  the  only  raiionul  explanation  of  tlie  tjuniliar  tact  that  in 
fectioutj  and  contagiouii  diseases  reproduce  themselves  uuder  unifonn  tyiws. 
Leuwenhoeck  diflcovcrml  haeterta  nearly  two  hundred  yeare  ago,  hutit  nua 
required  this  long  period  to  develop  the  existing  dotitrine  wliich  asserts  that 
c-very  one  of  Bucli  diseases  depends  directlv  upon  a  specifie, organic  fonn.  The 
growth  of  this  theory  has  been  retarded  by  that  of  Zymosis,  which,  although 
})urely  fanciful  in  lU  conception,  acquired  auch  authority  aa  to  liave  its  name 
ajipliul  in  an  official  nomenclature  to  the  gnmp  of  idiopathic  febrile  diseases. 
But  even  if  it  wyre  true,  which  it  is  not,  that  one  and  the  siiniu  bacterium  ia 
uniformly  found  ui  comiection  with  the  same  disease,  t3ie  manner  in  which  it 

■©ocasiouB  the  specific  phonomcTui  of  that  iliBcafte,  would  thereby  become  no 
clearer.  It  htm  been  su^csted  tliat  ea<'h  Htiecitie  forai  of  bac-teriuni  secretes  a 
specific  virus,  which,  in  its  turn,  produces  the  specific,  morbid  type.  But  this 
is  evidently  an  attempt  to  yxplum  itjinjUua  per  i^hoUus.  The  present  stale  of 
knowle<lge  and  opinion  uiMin  the  subject,  as  far  as  relates  to  tlie  disease  we 
are  engaged  in  studyuig,  is  perhaps  expressed  by  Orth,  whose  elaborate  ox- 
periments  led  him  to  the  following  conclusions:' — 

H 1.  Epidemic  crauouitie  ery£i([K*ld4  U  caused  by  a  poison  in  the  blood  as  wcU  as  ia  tite 

^  secretious  of  tliu  affeclBd  \MTt, 

2.  Tliese  secretioDS  are  cApaUe  of  prodticing  (-rynipelas  by  inoculniion. 

3.  Banteria  are  gwneraled  jwiri  pMnti  with  tlie  development  of  i^ryaijir-laa. 

4.  Bacteria  stand  ititiuiaivW  reUilud  lo  cIil-  b(;pti(!.cuu!Hi  ul' firy^ipclas,  lor  lU  characteris- 

tic symptoms  m»y  be  produced  by  artificially  propagated  bacteria- 

fi.  Bui  bticteria  are  only  an    indirect  caui^e  of  (he  diiM^nse,  since   they  are  not  formed 

|h  sbiindantly  in  the  blood  of  int'i'i-tifd  iitiimid.4,  and  Im'cjiii»l'  lliey  may  be  removed 

B  without  enlindy  dt^^troylnj;  the  antivity  of  the  infectiti}^  liquid. 

'      6.  Bact4;riB  ap|M.-ar  lo  belong  to  the  micmsphi^rcK  and  Ihe  scliiKcmycetcs. 

7.  It  is  probable  that  in  different  forms  »f  the  disease  different  micro-organi8m«  occur, 

K  bat  thus  tar  no  proof  of  this  proposition  exists. 

"      In  1879,  Tillniunns,  of  Leipxic,  performeiJ  some  ex|)eriment8  on  this  sub- 
ject.    Of  twenty-five  attempts  to  convoy  erysi^ielas  by  direct  inociilation  to 
liealthy  rabbits,  a  positive  i-esnlt  was  obtained  in  only  live.     Li  all  the  suc- 
^ceaaftil  caee^,  the  inoculatotl  li<jui(l  contained  haeteria,  and  the  addition  to  it  of 
^m  two  to  four  per  cent,  carbolic  acid  Bolution  rendered  a  previously  active  in- 
^tculatingj  fluid  i^uite  inert.     But  tlie  presence  of  Iwcteria,  either  iu  the  soere- 
tionB  or  in  the  tnwues  themselves,  is  not  a  conntant  fcirture  in  eiysipelaa.     It 
IS  thus  probable  tliat  not  every  ease  of  erysipelas  is  brought  about  by  the 
xnigration  of  Imcteria  as  such,  and  that  the  advance  of  the  disease  is  uot  m  all 
caseB  connected  with  the  presence  of  these  nnero-orinmiHms.*    AceordLug  to 
Toch,  the  distinctive  mtcro-organiam  of  erysipelas  is  a  bacillus.* 

I   Ony's  tlMpitsl  Roports,  M  «.,  rol.  rbt.  p.  357. 

■  Arvliiv  f,  •^xiiiTiiui'iit.  Patlml.  u.  Plinnii.,  Bd.  i.  8.  81. 

■  K-ilnbargb  .MMical  Jonrnal,  vol.  xxv.  p.  (fStl. 
•   Kliolosy  uT  Trauinntio  Inftwtlvu  DUiMwnt,  New  aydciibiun  Sodetj-'s  edition,  1S80,  p.  97. 
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Whether  the  hypothetical,  spec-ific  ooiita^iuui  iirodiK-eB  the  syraptom*  of 
eryaipehw  b^-  it  direct  aixl  primary  tw^tiou  u|»t)u  the  blotxi  fliid  iicnous sy^tm; 
or  whether  it  a^^ts,  first  nf  all,  upon  tho  tiHBiie  tluit  rrtjcivcw  it^  and  only  «wii4. 
arily  atleets  ruaro  (IiAtant  orgaiip ;  or,  finally,  whether  it  may  aiul  does^Acoori- 
iiig  to  circumstances,  act  in  both  of  these  ways,  is  still  an  of»en  qneation,  «nl 
is  very  likely  to  remain  nnB4>Ived.     Very  probably  the  et^'fiitelatouit  powm 
may  enter  the  nys(etii,  eitlier  by  a  lesion  of  tlie  into^unient  or  through  Ac 
mucouy  iiienibrune  of  the  faia-es  uriil  nf*piratory  oi^us,  preeiselv  as  the  vinnw 
of  Bmallpox,  niea-slcH,  and  M'arlutinatinu  admiKHion.    Tho  rapidity  urit}i  wladi 
it  infect*  tlie  bloml  and  the  t^-pc  of  tho  resulting  fever,  will  depend  vcpa 
several  conditionB.  of  which  the  most  influential  U  probably  the  iidierent  ac- 
tivity of  the  7K)irion  itself,  and  ihe  next  is  the  ]iOwer  of  reeiutuuce  i>ot»eeeed  by 
the  patient.     Tbe  latter  a^in  will  de^K*iid  in  [lart  upon  the  condiliom*  thai 
uurntund  the  patient,  including  fresh  air^  proper  temperature  and  ftKMl,  fatiiriii?, 
cloanlinctM,  etc. 


Thk  Causes  of  Erysipblas  as  iu.ubtbated  bv  tkk  TTibtory  op  EptDEicc 

OlTBHEAKS  OF  TUK  DiSEAtiE. 

The  historiefl  of  epidemics  of  erysipelas  remove  any  iloubts  of  the  septif 
and  constitutional  nature  of  the  diRoitsc  that  may  be  su^eet«<I  by  a  jturtial 
study  of  it  in  ieolated  medical  and  surreal  canert.  Even  in  uie  iui-dii:al  reeonfc 
of  the  latter  part  of  the  eighteenth  eenturj',  it  wai*  pointed  out  that  ery&ipela* 
began  in  the  throat;  and,  although  in  eonie  ea*Msi  it  appears  to  liave  been  con- 
founded with  diphtlicriii,  no  doubt  remains  tlint  an  ervsinelatous  angina  ttaao- 
ciatcd  with  eryaijielaa  of  the  f<kiii  prevailed  epidemxeatly  in  Great  Britaiu 
between  1777  and  1800,  and  subsequently  iu  1821,  as  well  aa  occasionally  eveu 
as  late  a»  1832.'  Daud6,'  in  h\»  namitivc  of  the  epidcinieft  of  er^'sipelas  that 
provaile<l  on  tlie  continent  of  Europe,  refers  to  one  that  occurred  iu  France  in 
1750,  in  which  the  symptoms  were  "difficult  deglutition,  hoarseuetirtiitwelliiig 
of  the  neirk,  and  the  uther  [*yniptiomH  of  quinsy,'  aawell  as  toother  epidenuos 
of  the  disciute  in  which  piieumoufe  or  diarrlia-a  existed  as  a  eomplit-ation.  la 
almost  every  instance,  the  sore  throat  pi-ecetled  the  cutaneouj*  mflamraatioDt 
but  eouie  examples  of  the  reverse  order  were  met  with.  Daud^  doseribog  the 
dietasc  as  prcjicnting  tho  following  categories:  (1)  C-aws  of  ery»ipolaa  com- 
mencing in  the  skin  and  extending  to  internal  juirts,  including  tho  oivansof 
deglutition  and  rtwplnition,  the  vagina,  iitnl  the  rectum;  (2)  Combs  b^pnniii^ 
in  the  throat  or  tlie  lungs,  and  thenco  spreading  to  the  nkin  of  the  &ce,  etr.; 
(3)  CmvA  beginning  in^the  throat  or  other  internal  jiart,and  not  involrii^ 
the  skin. 

Li  the  United  States,  eiiideime  eiyslpelas  doe^  not  appear  to  have  been  ol)- 
served  until  1843  (a  iacl  which  of  itseli  would  demonstrate  its  speeifie  origin), 
and  it  continued  to  prevail  \nitil  the  end  of  1847.  Another  eireumeftaiKfi 
which  also  shows  that  it  originated  in  some  special,  atmospheric  cause,  is  that 
it  prevailed  within  detiuite  although  extensive  limitii,  which  may  ronghlylc 
indicated  by  the  teniw  west  and  northwest  of  the  Apalachian  mountain  tacgc^ 
and  extenduxg  from  Lake  Chamulaiu  in  the  northeast,  through  tlie  States  ot 
New  York,  Michigim,  Indiana,  Missouri,  Missiswippi  and  Louieiamti  while  it 
wa«  almost  unknown  in  soutlieni  Xew  York,  eastern  Pennsylvania,  and  the 
other  Atlantic  States.  Almost  the  only  exception  to  this  statement  ii*  the 
occurrence  of  an  epirlemic  of  the  disease  at  Bridgeport,  Conn.,  in  1847.'    la 

1  ffunnol/  on  Kr/Hipelu.  ■  TraiM  de  r^iytipeW  6pid£iuliju«. 

'  Benntitt,  Kwr  York  Joum&J  of  Medicine,  July,  1S68«  p.  9. 
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_   item  rtiitl  »-oiitliwefit*ni  States,  the  iiame  usually  given  t«  tlic  afilvtion 
*''Blaok  toii^ius"  wliicU  reislled  one  of  its  usual  local  Byinptom:^,  luxl 
eii£gettted  the  distinctive  typo  of  the  fever.     0«  BtLidyine  this  epiJemU  in 
2t&fi<ni  to  the  general  (jubject  of  crysipclua,  \j'c  find  in  tJic  succession  of  it« 
H,'ijtiuiciia  ubundunt  pviik-iMv  of  il«  coust-itutionul  miturt%  mid  hence  of  that 
other  fnmiH  of  orysiin-laf.     For  while,  in  some  eases,  the  attaek  waa  iinh- 
I  in  hy  tlie  simultaneous  appearance  of  the  tlu'oat  aft'ection  and  the  general 
brile  pheiiometia,  in  inauy  others  the  constitutional  pyrexial  disorder,  even 
an  intense  degree,  preceded  the  miginose  aymptoins  uy  one  or  more  days, 
d  even  the  glan<ls  of  the  neck  swelled  nut  o(  all  proportion  to  the  uiflammap 
ion  of  the  throat.    The  latter  usually  pn-ee^hHl  the  erynipelat/jus  influmnmtiou 
f  the  skin,  whieh,  atn-ording  to  Bome  authorities,  oe(.*urre<I  in  about  one-Kixth 
f  the  cases;  but  aometinies  the  opposite  enurw  wjw  pursuwi,  and,  as  has  also 
observed  in  Eurojxj,  tiie  intlauuniition  of  the  skin  was  priniaiy  and  waa 
to  iuvnile  the  throat  by  extension  through  the  mouth  or  nostrils. 
The  condition  of  the  throat  was  iia  various  a3  tlmt  of  the  skin  is  iu  the 
veral  forms    of  cutaneous   erysiin-liis.     Sometimes  the  inilummution  waa 
BU|<crficial,  thu  part  of  u  bright  red  eolnr,  and  neither  the  mucous  membrane  in 
^enentl  noritt*  glands  were  much  swollen  ;  but  in  other  cases  the  fauces  and  the 
ligue  were  greatly  swollen  and  purplish  ;  and  in  otherH,  again,  ilark  or  asli- 
)lorcd  sloughs  formed  uimn  the  njof  of  the  mouth  and  the  soft  palate.     "  Tlie 
lu^ue  was  ajit  to  be  very  much  swollen,  assuming  a  blackiBli-brt>wn  color, 
ana  deglutition  was  almost  impossible,"  says  Sutton,  in  liif*  description  of  the 
ladiaiia  epidemic  of  184.1.     ''  In  most  cases  an  erysi|H:Oas  would  commence  at 
tlie  angle  of  the  mouth  or  noso,  and  spread  over  the  thee  and  bead.     The  inflam- 
mation of  the  thfjat  sometimes  pa^ised  down  the  trachea  and  bronchia,  into 
Uie  nostrils,  frontal  sinuses, or  aulrummaxillare,  but  usually  the  throat  bucame 
ivell  while  the  crysijx-las  wns  spn.'atliugover  the  skin."     To  these  particulars 
t  may  he  addwl  that  the  sloughs  alxive  mentioned  were  apt  to  be  preceded 
by  bullae  or  phly*:tcnie  filled  with  a  serous  and  sonietimes  a  hloodv  liquid. 
All  who  have  described  this  atlVn-tion  note  tlio  pri'at  eloriijatiori  ami  rila^'cidilA' 
of  the  uvula,  and   the  »omctimes  enormous  swelling  of  the  lymphatic  glands 
)f  tlie  neck.     In  not  a  few  cjisw,  stated  at  one-twelfth  of  the  whole,  diliuHe 
iiifhimmation  aftectcHi  tIi*!connitr*:ve  tissue  in  the  axilla,  or  below  the  |K^eti>ml 
[nuaeles,  sometiracsi  extending  underneath  the  groat  niuseles  of  tbo  hack  and 
tver  the  entire  trunk,  or  to  two  or  more  lirabs,  diaaecting  out  the  muscles, 
md  often  terniiuating  iu  gangrene,  with  a  disclmrge  or  the  artificijd  removal 
Df  longshivds  of  di-ad  cnnncftivc  tis*tue  rcst-mbling  wet  tow,  such  as  will  pre- 
jcutly  ho  described  ok  occumng  in  phlegmonous  crysipela.^  of  tniuinutic  ori- 
riii.     In  many  of  tlicse  cases,  aiiginose  svmptoms  with  fever  praceded  for 
Uya,  or  even  weeks,  the  diffused  cellular  inflamnrntion  referred  to.     Aeeord- 
ng'  to  the  reporters  of  certain  epidemics,  the  discharged  liquid  was  so  acrid 
'that  the  hardest  steel  was  diivctly  penetrated  hy  it  as  by  nitric  acid."'     In 
he  m<.«st  favorable  cases,  when  a  cure  reaulte<l,  adhesions  were  ai>t  to  form 
K-'twcen  the  denuded  nuisclcs  and  the  skin,  greatly  and  iKTmuncntly  restrict- 
ug  the  movements  of  tbe  part. 

In  tliu  American  as  well  iw  iu  the  Kuropean  epidemics,  the  intcnial  compli- 
Mtinns  fonaod  a  very  inipoi-tant  element  of  tlie  aiseaae,  not  only  by  increasing 
U  ^Tftvity,  but  also  by  illustrating  its  nature  m  a  bloo<l  diseaise.  One  of  the 
rat  of  ita  American  historians,  i^utton,  describcM  as  accompanying  the  ery- 
IpelflA,  u  typhoid  pneumonia,  which  sometimcis  wjis  Mss<H*iatcd  with  swi'lling 
F  the  axillary  gluuds;  and  he  suggests  tliut  it  might  be  reganU-<l  jus  u  "p"i- 
tozuc  erysipeiaii."    Ten  years  later  this  aecouut  was  fully  confinmsl  by  Ben- 

■  lUll  aud  Dvxt«r,  Ameritmi  Journal  af  tb«  Modiul  Scieuow,  Jan.  1844. 
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nett,  who  particular!}-  noterl  the  prerlominance  of  the  nnlK-rq^itant  over  tbi: 
crepitant  rTile,  and  who  alao  tleHLTil>ecI  the  humed  and  htborxnl  n-tipinilioi!  of 
the  attack.  By  this  wiittr  ami  by  niauy  otliers,  the  t'oniiilifairinn  of  Th«  di^ 
case  with  inflammution  of  the  wrous  inembranci*  iu  uiiifh  ilweJt  upon,  wp-.-- 
cially  with  that  of  the  plmirn,  peritnueuiii,  aud  fertbnil  mt'iiiiiges.  Tlioj*  auo 
alluJc 


puerperal  and  the  non-puerperal  state,  was  ivooi^iize<l  at)  the  inont  formidable 
exprt'ssion,  or  foniplicatinn,  of  cpidcniip  er\'(ii|:K^la8.  In  tUu  latter,  the  ralient 
wiit<  seized  with  ]iiiin  hi  the  abdomen,  vomiting,  and  diurrhifa,  fullowwi  hj 
groat  frequency  of  pulse  and  fatal  collaTisc;  and  after  d<^«lh  the  peritoneum 
wats  seen  to  Ix*  dusky  and  injected,  while  its  cavity  contained  a  dark  serum 
which  presented  oceauioual  flakes  of  lymph,  and  exhaled  a  loathsome  smell. 
The  vieeen*  were  also  darkly  congested  and  8oftene<l.  In  the  jxwt-puerfieral 
Btatc  tho  attack  invanaMy  commenced  within  foi-ty^Mglit  hours  after  ^lelivery, 
with  the  8anie  j*vniptnni«  as  hi  the  iion-pncrjieral  ca«eA,  and,  with  rare  excep- 
tiojiti,  t<>miiiiati'd  ftitally. 

Having  hirnished  this  general  skcteh  of  cpidemio  er>-MpeIafl,  it  may  prove 
inetructive  as  well  as  hiterestiiig  to  present  some  exani|ilej»  of  the  aaeoeift- 
tiou  of  the  httenial  and  exteiiial  manifestations  of  the  disease,  whieJi  may 
aerve  to  illustrate  the  essential  unity  of  its  various  types.  To  show  the  gmwtii 
of  knowledge  upon  the  subject,  they  will  be  presented  in  a  nearly  chmnolngi- 
cal  onler.  As  late  as  183t),  the  nature  of  erysipelas  was  imperfectly  recog- 
nized, and  n  teacher  a^;  acute  its  Latliam  endeavored  to  exiilutn  its  variotu 
phases  by  reiiresenting  the  "  disease"  as  at  one  time  implicating  the  \*ascD] 
and  at  another  time  the  nen'ous  system.  This  ontological  idea  must,  wjl 
our  present  light,  be  regarded  as  metapboriail.  and  as  exi^rensing  nothh 
more  than  the  fiiet  eoninion  to  all  acute  febrile  discAsee  due  to  bloitd  poif^on- 
ing,  that  their  phenomena  may.  according  to  the  nature  aud  dose  of  the  m 
bid  poison,  be  either  sthenic  or  typhoid.' 

In  1852,  Blake*  descrilied  the  prevalence  of  eryaipeUs  of  the  throat  in  California, 
waft  ultt:niJt;<t  in  Aonie  cities  with  fetid  suppuration  of  the  nostrils,  in  others  with  iafljui* 
mation  of  tin*  pnljHilirtil  uruiiJuiM-iiva,  or  nitli  a  dischiirgo  «f  pus  from  tho  eaiy. 

In  1855,  Todd*  referred  to  a  form  of  ery»ipcliis  'beginning  iuand  confined  lo  thepba- 
lynx,  ill  wbich,  on  inspection,  there  wns  little  swelling  ob^rved.  but  rather  a  Junky  liM 
of  the  miicniH  mpmbmm!,  and  n  rtimiirknbk  Ineui  of  rufjex  rxctlahitity.  Deglutition  «u 
very  diiTicult,  anci  fouJ  wiis  very  apt  to  pao^  into  the  larynx,  excite  stran^linjr.  and  hf 
r(!Jc>cted  through  the  nustriU.  In  thestiiiie  coniniuiiieatioii^huBlatut  thut  it  naa  probably 
of  this  affection  tliat  Nicholas,  Emperor  of  lliHsiu,  died,  the  disease  having  been  erro- 
neously styled  "  imnilysiN  of  tltrt  lungs. " 

In  |K.')(>,  GuUlt  wi;nt  »»  fur  a^  to  muinlaiii  that  <-rysi|M>ta>i  of  the  face  watt  usually  i 
propagation  of  the  dtseiue  from  tlie  pharynx,  although  il  might  puniu«  the  oppofite 
course  ;  and  Trouitseiiu,  in  a  clinical  lecture,  took  for  hiit  text  a  case  in  which  the  cry- 
Bipelas  was  at  first  cottlined  to  the  fuuees  and  siibmiucilhiry  glands,  anil  only  on  ttu 
fourth  d&y  issued  from  the  uoAttils  and  invadeil  the  face  and  Rcalp,  while  it  dedinedia 
the  throat.* 

In  1857,  FoT^i"  reported  a  case  of  erysipelaa  of  the  face  in  which  the  pattent  became 
coiivalu8Cbut  on  the  ctghtli  day;  but  directly  nnerwanls  a  large  alisc«M  formnl  orer 
each  parotid  gland,  and  one  of  them  diiicliargcd  through  the  auditory  canal,  while  iht 
accompanying  tiymplotnA  wf:ni  in  a  high  degree  typlioidal. 

In  iur>8,  Mr.  Bird'  drew  particular  attention  to  the  frequency  with  which  idiopathic 

■  Conp«m  Lnthntii's  Works,  vol.  U.  p.  4fiP. 

*  Atnerioan  JoiirnKl  nf  Uie  Mt«lii^nl  Scit-titM's.  Oiit^tier.  I8fi2,  p.  60. 
>  Medloal  Tiin<f<  and  Omvttn,  Jul/,  ISSS.  \>.  2i>,  >  Ibid  p.:)?. 

•  I-.-rmrrts  on  Olnioal  Modldno,  Nmw  SydL-nhaia  Society's  edition,  vol.  II.  p.  aSl. 

■  liuiU-iiu  lie  TU6]-api>uiii|iie.  t.  liii.  |).  TilM.  '  RankinK's  Abstract,  18G0. 
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erysipelas  msde  it«  first  appearance,  now  on  the  face,  and  now  in  tlie  throat,  subK- 
ijucnlly  upreading  from  ihc  one  to  the  other  part.  He  drew  attention  lo  the  eryaiiielae 
nt'  the  tliroat  wbicli  takes  it«  origin  In  the  wounil  of  Iniclieotamj.  Indt^^^d,  in  nut  \e9S 
than  MXty  per  cent,  of  the  cases  of  idiopathic  erj-sipelas  of  the  face  observed  by  ihis 
surgeon,  a  diffused  inflammation  of  the  fauces  occurred  a«  a  precursor ;  while  in  tniu- 
matic  CAAes  thin  l»ca)  mnnifitKlation  was  rarnly  prwivnt.  He  very  mtinnntly  suggested 
ihe  reason  of  this  difference  in  the  following  i^ui.-stion :  *'  Is  it  that  the  miasm  in  being 
inhaled  into  the  lungs  make«  a  direct  impression  on  the  tliroat.  while  iu  ita  entnuico 
into  the  circulation  l>y  means  of  a  wound  tliis  mode  of  e-onlact  is  avoided  ?" 

In  1859  and  1860,  Dr.  Todd  again'  notod  the  passage  of  erysipelas  between  the  fauces 
and  the  face,  in  certain  chmki  tht;  nearly  simtiltaneuuH  afTecTtion  of  both  localitien,  and 
the  tendency  of  the  disease  to  cause  redema  of  the  larynx.  He  nlso  rcliitcd  a  case  of 
surgical  erysipelas  of  tbe  thigh,  which  waa  in  process  of  improvement  when  the  i)utient 
was  attacked  with  severe  d}*spniFa  with  bronchial  rale^,  and  died  n^phyxialed.  On 
exAmination,  the  lungs  were  found  greatly  congested  and  (edematous,  and  the  bronchia 
olioked  with  muons. 

Jn  1U6I.  Dechambre,  describing  the  epidemic  at  Paris  in  the  spring  and  summer 
<if  that  year,*  illustrated  on  a  large  &cale  the  tendency  of  the  disease  lo  occupy  the  niu- 
coDs  membranes  m  well  ns  the  skin.  Afftx^ting  the  face,  it  caused  an  enormous  nwelling 
of  tbe  subcutaneous  tissues,  with  pKlyeience,  abscesses,  and  tumefaction  of  tbe  lymphatic 
glandfi.  Often  the  neck  grew  so  thick  and  hard  that  tbe  veins  were  i-ompre^aed.  and 
th«  mucous  membnine  of  the  mouth  and  fauces  acquired  a  dull,  purple  color;  the  tongue 
was  dry  and  rough  ;  deglutition  wa.^  \t:ry  difficult :  and  delirium,  violent  at  first,  grew 
more  Imnqnil  iut  it  passed  into  cuum  vigil,  or  absoltitt;  slu{H>r.  often  cea^ting  entirely 
twelve  or  twenty-four  hours  bt'fon;  death.  In  a  certain  ca.se  thf  inflammation  began 
in  tbe  tliroat  and  extended  through  both  Eustachian  tubes,  producing  the  characteristic 
pains  of  internal  otitis;  thnn  app<;ared  in  the  cars  and  t^pruad  upon  the  mick  and  face, 
advancing  from  both  sidci  and  meeting  nt  the  median  line.  In  another  case,  tbe 
eryaipelAs  started  from  the  fauces,  passed  through  the  nostrils,  and  diffused  itself  upon 
the  face. 

In  1863.  a  writer'  pointed  out  the  distinctive  marks  of  erysipelatous  pharyngitis  m 
follows  :  A  crimson  color,  with  tedematons  swelling  extending  rapidly  from  thi->  uvula 
and  tonsils  to  the  mouth,  posterior  fauces,  and  pharynx,  causing  so  much  swethng  of 
till!  tatter  as  to  impede  or  prevent  deglutition,  and  of  the  opening  of  the  larynx  us  to 
hinder  respiration  and  In  altur  the  voitre  ar  (iccoftiuii  aphunin. 

Id  IAG5,  Dr.  John  Ashhurst,  Jr..*  published  the  cose  of  n  man  who  entered  the 
hospital  for  a  Bimplu  fracture  of  the  niet^icarpal  bones.  A  fortnight  later  he  was  abuut 
to  quit  the  hospital,  when  he  wat*  aliacked  with  »cul*3  febrih?  symptoms  and  consider- 
ablu  swelling  of  the  fauces,  which  wtfre  mottled  with  yellowish  shreds.  On  tlie  Jbllow- 
iDg  day  erysipela-q  a|i|>farL>d  u{kiii  the  fucu,  thu  [larulid  and  t>uLu)axitlary  ghinds  wpre 
enlarged  and  indurated,  and  the  patient,  falling  into  n  typhoid  stoite,  died  on  tbe  ninth 
day.  On  t-xamiuatiuu,  it  was  found  thut  the  cryxipelas  extended  through  itiu  larynx 
and  trachea  into  the  br*>nchiii,  and  at  ihu  lowor  part  uf  tin:  imchca  wa^  a  small  ulcer. 
The  heart  contained  large  fibrinous  clota.  but  elsewhere  the  blood  was  exceedingly 
Llack,  aoil  nf  about  thu  runsiMteciet;  of  molasiws. 
t  In  the  following  instance*  the  pmgrt^s'i  of  the  ilisii--a8i!  waa  the  reveree  of  that  de- 
Bcribed  in  the  hmt  caAe.  In  1864,  Simon  published^  an  account  of  »  girl  affected  with 
erysipelas  of  the  scalp,  far^,  and  nuck  ;  i^lie  tliL-u  bi^iiime  unable  to  ujwn  hor  moulbt 
awallowed  with  difficulty,  und  grew  aphonic.  On  the  tenth  day  she  died  comatose. 
On  examination,  thu  mouth  niis  palt;,  but  the  fauces  wen;  of  a  duep  purptu  color,  the 
ioUicles  enlarged,  and  the  nuieou^  niembraitu  suftL'n>i;d.  Thu  Mime  ihirk  hue  prevailed 
tlirougbout  the  iiir  passages  which  were  dr}*  and  free  from  exudation.  The  lungs  were 
erenlly  engorged,  as  wcm  also  llu!  uiL-mbniae»  of  the  brain. 

In  1866   Dr.  W.  J.  Wilson*  descriW'U  a  ca.<e  which  began  as  sore  throat,  with  pain- 

Cli&iesl  LwtnrM.  *  flasetto  Hebdomodair*,  JtiUI«t,  1881. 

AmnricAn  MedicAl  Times,  April.  1W3.  p.  196. 

Amrncftn  JonrnAl  of  tlin  Mediiiftl  H«ifnn>ra,  Jnly,  ISfiA,  |>.  ll>3. 

Ballitliiis  et  MiraoirifS  dm  In  3uoi4t£  MJdical«  des  HflpitAUx  iIk  Paris,  2e  »it\v  t.  i.  p.  199. 

AmmricAa  iuumal  of  tliw  Mndioiil  SiMnnovs,  July,  I8d<I,  p.  373. 
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ful  deglutition,  and  swelling  of  on«  tonsiil  and  of  the  neck  externally.  These  cjrBpMw, 
tsuWiiiing.  WL-rv  fulloweil  hy  laryngfal  olistruclioii  which  rt-quirud  tracbfolom^.  Tfcl 
wound  was  attacked  with  urysi[K.'lad  which  epread  over  the  »kin,  but  tlie  patient  udt 
a  guod  recoTery. 

Not  to  prolong  unduly  this  enumeration,  n  case  of  more  recent  oceuireoce  nuiy  fa- 
noticed.  StratiSA*  relateit  the  history  of  a  man  who,  during  convalesoeuce  from  an  auuA 
of  er^'sipclas  of  thL-  face  and  scalp,  was  seized  wilh  pain  and  swelling  in  the  right  tide 
of  ibe  throat,  while  the  corresponding  lung  va»  dull  on  percussion,  and  gave  a  cre|»- 
tant  rale  in  the  lower  tobe.  Dut  there  va»  neither  chill,  cough,  nor  expectoration,  k 
four  days  death  occurred  ;  the  pharynx  and  right  bronchia  were  conge«t«d,  but  con- 
tained no  fibrinous  mould  or  61amcnt&,  and  lh«  alveoli  were  crowded  wiili  leucocyte*. 

"With  theae  examplee  before  the  reader,  the  bearing  of  the  following 
remarks  will  be  nioro  apparent  and  intelligible.  As  long  a«  ery=i|»elns  was 
regarded  ae  merely  an  iiiflumniattoii  of  the  t>kiu,  tiie  unity  of  the  dif«at«e 
and  its  dopendpiici?  ujion  a  special  poison  were  not  readily  reeo^ized.  Hcnw 
the  artiiieial,  although  apparently  practical,  disjunction  of  medical  and  liur- 
gical  erj'sipelaa,  which  deluded  leamerB,  misled  practitioners,  and  ein- 
narrasBed  author*.  Continued  ob**rvation,  however,  showed  that  the  dtf«aft.' 
sometimes  arose  idiopathically,  and  was  eometimes  of  traumatic  origin,  and 
that  in  both  (-aaes  it  amid,  on  the  one  hand,  be  traeed  to  ccrtaiiMlefinite 
paiifiCH,  BHL'h  as  putrefaction,  and  yet  nuclit  full  to  occur  when  »uch  ooii*!' 
existed  in  great  activity,  or  might  prevail  fatally  whore  no  similar  oonditioTi!* 
could  be  detected.  From  such  facts  the  rational  couclnsiou  i-ould  only  I* 
that  beneath  all  the  immediate  and  apparent  causes  of  the  discflee,  lay  certaui 
CBscntLnl  conditions  of  its  production.  But  the  time  was  not  yet  ripe  for  a 
demonstration  of  this  proposition.  Later,  it  began  to  be  at^^iumed  that  in  al! 
cases  of  erysipelas  n  positive  lesion  must  exist  to  atliuit  the  poiiion,  and,  vm 
fr(X|uentIy,  miniit*  inspection  revoalc<l,  npi^i  the  skin,  a  pimple,  a  8cmtoh,fif 
a  patch  of  herpes  or  eczema,  which  forniefl  the  startin^-fwint  of  the  ensijip- 
latouB  inflammation,  ami  sometimes  nn  analogous  leiiion  of  the  mouth  or 
throat.  However  necessary  it  may  be,  aud  pi-obahly  iri,  that  a  lesion  of  the 
skin  should  exist  before  erysij>clatou»  infection  can  lake  place  through  that 
channel,  for  the  sound  skin  is  an  exhaling  mid  uot  an  abst^rbiug  ormn, 
tlie  reverse  is  true  of  the  mucous  memhranca,  which  are  all,  in  vanoiw 
degrees,  ahsorbiug  surfaces.  If,  therefore,  en'sipelas  h  disseminated  by  a 
materies  morbi,  it  is  only  in  accorflaace  with  a  general  law  that  it  should 
frequently  make  its  first  impression  upon  the  mouth,  throat,  and  noetrils.  fu 
the  jioisons  of  smallpox,  scarlet  fever  aud  measles,  usually  do;  for  if  the  rot- 
son  is  iidialetl,  it  neceswurily  comes  first  in  contact  with"  these  parts,  aiw  in 
its  most  coneentnited  form. 

In  traumatic  or  surgical  erysipelas,  the  mode  of  entrance  of  the  poison 
into  the  system  hardly  needs  demonstration,  for  it  is  in  wounds  of  all  gm ' 
frtjm  the  most  trilling  abrasion  to  the  ratjst  extensive  removal  of  the  mt< 
ment  by  act-ident  or  by  the  surgeon's  knife,  that  the  start lug-poiut  of 
disease  is  to  be  sought.  Its  chumcterislie  phenomena  are,  indee<l,  not  alw 
first  manifested  at  that  point,  for,  iis  is  more  particularly  set  forUi  clsowhi 
remote  lymphatic  ganglia  are  quite  frequently  the  first  parts  to  heeo: 
swollen  aud  painful;  ami  in  other  cases,  a  febrile  movement  of  a  fieemingty 
idiopathic  iiatiirx'  sets  in  before  the  local  phenomena,  whether  traumatic 
inflaiumution  or  glandular  swelling,  are  developed.  It  is  evident,  then,  that 
it  is  not  erysipelas  as  tui  inflammaticm,  which  afnnc  occasions  re*hies>!  over  the 
lymphatic  vessels  aud  swelling  of  the  Lorrcsi)onding  glands,  but  that  eonw^ 
thing  is  absorbed  by  those  vessels  from  an  uifeeted  wound  or  mucous  m^-ni- 

<  Mvdival  NewH,  Vth.  1S80,  p.  93. 
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brane,  viz.,  the  specific  poison  of  tlie  diticaac.  Later,  tlic  morbitl  proceea 
takes  oil  that  iK?culiur  fonii  of  iitfluiiimatioii  wliicli  is  known  as  cry»ii>clato\i8; 
but  it  ift  imjiortttnt  to  bear  in  mmd  that  tlio  Uxail  phonomeim,  ami  wpct'inlly 
the  primary  ones,  are  not  ntH-ewyirily  proportion i*(I  to  thi*  general  symptoms. 
A  severe,  and  even  a  fetal  orysipelai<  may  follow  infection  through  a.  trifling 
wound  in  the  skin,  or  a  short  expowurc  to  an  en'sipelatous  atmosphere,  just 
aa  a  confluent  variola  luay  result  fruiu  a  like  expuburu  to  the  contagion  of 
noallpox.  Tho  siKH-ifie  virulence  of  tJie  jioison  is,  indeed,  one  element  of  it« 
piwer,  but  tlie  gravity  of  it«  eflet'tA  also  depends  in  uo  smalt  degree  upoa 
the  greater  ur  less  sudcoptibilit)'  and  power  of  rcsiatauce  of  the  patienL 


COSNBCTIOK  OF   EplDKMIC  EbTSIPBLAS   WITH   PuKKPEfiAL   FbVKR. 

The  prevalence  of  eryRipclns  and  puerjieral  fever  at  the  wune  time,  an<l  in 
the  tianic  places,  could  hardly  have  failed  l<i  attract  the  attention  of  observant 
^thytticians  at  all  timcH,  yet  the  intimate  rulationB  between  the  two  atfeetiona 
appear  to  be  of  comparatively  recent  disooverj*.  Perhaps,  even  now,  they 
tre  either  quite  unknown  to  many,  or  else  their  significance  is  misappr^ 
headed.  It  ia  very  dettirable,  if  these  diseases  stand  related  to  each  other  as 
in\^c  and  effect,  or,  ajfain,  us  conmion  effects  of  the  same  cause,  that  it  i*hould 
be  iiniversailv  kn(>wn  both  for  the  sake  of  i-emoving  the  causes  which  are 
common  t«  both  of  them,  and  for  guii^ing  the  treatment  denuuided  by  the 
analogy,  if  not  identity,  of  tlieir  nature. 

The  earliest  opinion  affirming  a  relatitmship  between  the  tn'o  diseases,  is 

asoribed  to  Pouteau,  who  in  1750  exprei*sed  his  opinion  that  the  puerperal 

/ever  which  then  prevailetl  iu  Parb*  wiw  an  erysiijelas  of  the  [leritoneum.' 

SVotn  that  time  until  the  fourth  decade  of  the  present  century,  tlic   subject 

does  not  aptx«r  to  have  attmcted  much  attention;  but  in  1842,Mr.  8lorrs,iif 

I-*<?o<Jh,  Kngland.  iviK>rtcd  that  ha\nng  attendei)  a  ca»e  of  gangrennns  erysip- 

^liXa  of  the  f<K)l  and  log,  in  wiiich  several  abwcssert  formed,  whicli  he  ojiened, 

no  delivered  several  women  iu  succession,  all  of  whom  were  attacked  with 

pnor-jK-ml  fever  and  dieil.'    In  the  foliowuig  year,  Br,  0.  W.  Holmes  related 

th*>  Viistnry  of  a  \<m-h\  epidemi*-  of  puerpeml  fever,  wliidi  harl   its  origin  in 

**  autor«y  of  a  oa,si>  which  appears  to  have  bM>n  one  of  gangn-iious  erysiii- 

*iaB  c»f  the  leg.     St-veral  caaes  of  erysi|>oIas  octmrred  in  the  house  where  this 

P^r»oii  died;  t}ie  nurwe  who  laid  out  the  b<idy  of  one  of  the  pueqKiral  {Mitienta 

1*^*^  of  sore  throat  and  erysipelas  of  the  skin;  luid  another  nurse  met  with 

'  ftixnilar  fate,  without  pt'etsenttng,  however,  any  sign  of  cutaneous  cryBii>elas." 

^**<->iit  the  Hiimu  lime  pueqienil    fever  and  crvsiiwlas  pn^vailed  ejiideniically 

[^  C-lncinnati,  Ohio,  and  Dr.  Minor  of  that  city  distinctly  tractvl  t.lie  prnpa- 

^<i»  of  each  disease  by  the  other,  and  from  one  jiatient  to  another  ny 

Hit  communication,  includuig  the  production  of  erysipelas  in  the  infants 

•Hother*  who  had  been  attacked  bv  puerperal  fever.*    In  Missouri,  the 

^^'•i*?  e<iineiden»*e  and  transmission  of  the  diseases  were  trequently  remarked^ 

*y  l>r.  G.  W.  Sickles  among  others.' 

^    1»»   IS-SO,  a  iian-ative  was  furnished  hv  Hill*  which  illustrates  the  subiect 

'  KunklriK'*  Half-jrarl^  Al)«tr«ct.  \B5&,  p.  M. 

*  Frovhicinl  Mudical  ami  SiirgirAl  Joiirn>1,  April,  1H42. 
>  Nttw  RufclBnd  Qaarti.-rtv  Jimrnal  of  M^lotn^  uid  Sarf^if,  April,  1843. 
«  KrrsilM-lM  and  fhil.tlnNl  K,-v,.r.  1847. 

*  St.  I^mb  MMlkal  iin>l  .Siiri;icAl  Joiiriinl,  vol.  riU.  p.  ]. 
■  Muittbl/  Journal  uf  Hudiual  Soieuue.  Uarcli,  1850,  |>.  •J»9. 
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A  eariwiitcr  wounded  hh  hand  wliilo  miikiiig  ft  coffin,  and,  on  placing  ibc  rarpie  k 
it,  some  fluid  from  the  hndy  pume  in  contact  with  thti  woiin^J.     He  luid  a  Sfxviv.  amt 
of  erysipelas,  which  he  commmileated  to  lii*  wife.     Meanwhile,  their  daughHT.  mt«i 
months  pri-yii»nt,  who  had  couift  home  to  he  confined,  was  s*.>iz«d  with  fever.     Tlie  piij- 
aicjan,  after  visiiing  this  woman,  went  to  attend  nnother  in  labor.     The  following  lUy 
the  carpenter's  daughter  gave  birth  to  a  dead  child,  and  died  of  pueriwnJ  fever.    IV 
phjpician  did  not  n>tuni  to  lliv  olbor  lying-in  patient,  who,  bowever,  fiuffbrod  aii  aiu^ 
of  puorpcra]  fever,  bui  recovered.     In  the  practice  of  the  same  physician,  a  girl  tvStx- 
iog  from  erysipelas  of  the  face  was  attended  by  ber  mother  then  about  to  be  coaliwd. 
The  child  was  born  witli  erysipelas  and  died.     The  midwife  immediately  aftenrarb 
attended  a  healthy  girl  in  labor,  w}io  alKo  had  a  mild  attack  of  puerperal  fever,  bat  Ur 
father,  who  waited  tin  her  HKKidutiusly,  wua  atletUed  with  i^r^'siiielas  of  the  throat  of  whkk 
he  died  on  the  ninth  day.     Four  olher  persons  who  assisted  in  nursing  some  of  iImk 
patients  were  attacked  with  erysipelas,  but  recovered. 

During  a  \oc&\  mitbn-ak  of  eri,-sipoI(i«  in  Platte  Comity,  Missonn,  Dr.  Rid- 
ley reportis*  that  while  attending  c&dcA  of  thm  dittoaae,  he  acted  uk  at-coiit-heiir 
to  thixt;  ladies  witliiii  tlie  sfwco  of  one  week, all  of  whom  were  attacked  with 
puerpend  fever  iiud  died.  These  were  thu  only  catied  ui  tjie  locality.  In 
1852,  an  epidemic  of  maligimnt  eryKiiH.'laH  ot.'curred  iu  Isew  Cafitfe,  Pa. 
^V^lilo  attcmiing  one  of  the  eawen,  l>r.  Lensure  delivered  a  healthy  wonum 
of'  her  seventh  child  after  a  natural  U»bor.  She  died  on  the  fourth  day  of 
t^-phoid  metro-perit(mitiH,and,  after  a  like  interval,  her  infant  died  of  erysipe- 
laa.  A  second  ca^w  ott-iirrod  uikUt  identical  oircumittance^,  with  like  rtsujta 
for  both  mother  and  t^hild,  and  tin-  nurse  also  suflered  from  ervttijHilflt*,  and 
l»arely  osmpeil  with  hi-r  litb.  A  thii-d  puerperal  case  of  the  same  phyeit  iaii 
preaented  a  fimilar  historj*,  as  did  ti^'O  other  eases  midor  the  earo  of  another 
practitioner  who  had  alno  been  treating  erysijielae.  Both  phyfiiciane  then 
abstained  from  attending  auv  more  lying-in  women,  and  no  further  cagcg  of 
pncriKjral  fever  otcurrod.  Dr.  Leaeure  concludes  his  narrative  with  tLoe 
woi*(l8 :  •'  My  eartOfi  of  i-hiMlx-d  fever  were  neither  more  nor  less  than  CASea 
of  malignant  eryt«i]»ela6,  fatally  modified  by  tl»e  comiition  of  the  patients,  and 
the  maimer  of  mtixxlueing  the  morbid  poison.'  Abont  the  ^me  time.  Dr. 
Todd,  in  England, said  of  puerpend  ]ieritoniti8,  it  ia  "a  difk^a^e  which  1  be- 
lieve iij  really  of  an  erysipi?latous  nature."*  Dr.  Dutcher  relate<l  acvcral  awes 
illustmtive  of  thin  subject,  of  which  the  following  ie  very  l^igni£l.■ant: — • 

A  ph^'sician  white  att^'ndin^j^  a  ease  of  phlegmonous  erysipelas  was  c»Jlt.-d  lo  a  fiareof 
confinement.  The  patient  died  of  puerperal  fever.  In  the  course  of  foor  week.*  be 
attended  seven  cases  of  labor,  and  in  every  inittanco  the  mother  died  of  puerperal  feref, 
while  the  children  pcriahed  with  gi-iiural  cMtaneoufi  eryMtpeEaM.  Finally,  thti  physieiaa 
was  himself  attacked  with  etysijwlas  of  the  hand,  which  nearly  proved  fataL 

In  Philadelphia  the  case  is  well  remembered  of  a  phr^ieiau  in  exten:iiTQ 
practice  who  Jiad  ninety-five  cases  of  puerperal  fever  m  rapid  itueeession, 
while  none  were  occurring  in  the  practice  of  the  neighboring  practitioners; 
and  of  the  children  bom  in  these  cases  no  leas  tlian  fifteen  diifl  of  cr>'sij«la*. 
In  1857,  Dr.  Duncan,  of  York,  Pa.,  related  the  case  of  a  lady  iu  whom  an 
attack  of  puerperal  fever  occnrre*!  .aimultaneously  with  erysipelafl  of  the  foce, 
while  her  infant  Buftbred  from  ery.^fipclas  of  Uie  umbilicus.' 

Li  1862,  a  memoir  upon  tliia  aubjcct  was  published  in  Paris  by  Pihan- 
Diifeillay,*  who  clearly  dcnionut rated  the  relatione  of  the  tw«.i  diseased  to 

I  Ni-w  Yiirk  Jiiuriinl  «f  M.-iliciiic.  vol.  x.  p.  41,  ISM. 

■  .^meiricnn  Journal  of  llii!  MvdicaL  ^iences,  January,  IftSfi,  p.  40. 

a  Mrdifial  Timw  ivikI  (*M(d[r.  July.  185.1,  p.  2». 

*  Atiierk-iiu  Juiinialof  ilu-  Ht-JicKl  gcieiio-a,  Jaimnry.  1&56,  p.  90. 

'  Nurlli  .\iiLtriuuii  Wivlicii-riiinirjrio.Tl  Rt-riuw,  rot.  l.p.  31. 

«  L'Uuion  M4!dk-alv,  and  AmvHcan  Mi^licAl  Tluvs,  to),  v.  p.  60. 
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one  another  by  numerous  examples,  duiuestiu  uud  foreign.  Pie  maintained 
that  there  were  cases  in  which  the  same  canst^  seeine<l  to  engender  both  diseases, 
which  Uifiured  from  one  anotlinr  only  in  their  subnnlinato  ebiiractcrM^  but  were 
idcntieal  ui  theirnature;  as  appears  when,  under  theeame  general  eonditions, 
erjsijx'Uw  ravages  surgical  waitls,  and  puerfieral  fever  lymg-in  hospitala  or 
wards.  If  the  eonjunctioa  were  rare,  it  mipit  be  viewed  as  a  simple  coiuci- 
donce,  but  its  frequent  rej>etition,  if  not  uniform  oeourrenec,  and  that  not  in 
one  comitry  alone, hut  in  Eunipc  and  Anu-rioa  alike, leaves  no  raliotial  doubt 
that  an  intimate  relationship  exi«U  between  the  two  diseases*.  Of  the  two, 
the  primary  attention  is  sometimes  erysiiiolai*  and  sometimea  puen)eral  fever, 
atid  eaeh  has  the  power  of  generating  the  other.  A  verj-  etrikint;  illustra- 
^  tion  of  the  less  usual  of  these  reciprocal  influences  is  relatcu  by  this  author: — 

^T  A  fatal  e|)iileiilic  of  ptierpeni]  fever  occurred  in  the  lying-in  wanl  of  n  general  hospi- 
tal. Afl«r  a  time,  tbe  remaining  and  incoming  wotnen  who  were  about  to  be  confined, 
were  tranftferred  to  a  n^inotn  nanl,  which,  until  then,  liail  bcun  lined  fcir  juiiiunts  with 
diseases  of  the  skin,  while  the  latter  wore  moved  into  the  late  obeietrical  ward,  after  it 
had  been  thoroughly  cleansed.  Thenceforth  the  puerperal  fever  ceased,  but  a  grave 
epidemic  of  erysipelas  broke  out  among  clit;  new  tennntA  of  the  obstetrical  ward,  attack- 
ing  them  without  regard  to  the  nature  of  their  cutaneous  dieeafie,  their  constitution,  or 

t  their  general  health, 
An   analogous  illutitration  is  furnished  by  Troiis<*eaii.*     An  epidemic  of  puerpeml 
fever  de«olated  the  Maternity  Hospital,  and,  when  the  authorities  felt  compelled  to  re- 
move the  pregnant  womyn  to  othur  Jin^pilalH  lo  be  confined,  erj'sipclas  then*  bmkn  out  in 
*  severe  form  in  a  great  many  of  the  surgical  services,  among  those  who  had  wounds. 
It  is  worthy  of  remark  tJiat  in  certain  epidemics  of  erysipelas,  and  notably 
in  that  of  I'aris  in  1861,  to  which  reference  has  just  Ixjcii  made,  a  morbid 
change  in  the  blood  was  nianifewted  by  certain  prevalent  disordutv.    Gangrene 
frequently  occurrofl,  which  was  apjtarently  not  prorhicod  by,  or  proportionate 
^  to,  tlie  tension  of  the  erysipelatous  skin  ;  and,  m  like  manner,  iKiils  and  car- 
H  bunclee  formed,  which  were  not  at  all  confined,  to  the  seats  of  crysipelait,  and 
n  which,  therefore,  must  have  originated  in  a  sjiecial  condition  of  the  blood. 
A  further  aud  still  more  curious  fact  in  this  relation,  is  that  many  persons 
suflervtl  from  sucli  aflcctionft  wlm  hud  not  erysijx'laK,  although  they  fa-queatly 
«jiviipi(?ii  the  same  house  or  lo*lging  with  those  who  were  laboring  imder  that 
diiveaute.     It  ie  of  espeeial  interest,  also,  that  during  this  epidemic  not  only 
did  puerperal  fever  prevail,  but  that  in  not  a  few  cases  piu  formed  in  the 
articuUilioiLS  aiid  iu  the  ecrous  cavities  of  the  truuk." 

IRetzius  Iiafl  given  the  history  of  puerperal  fever  as  it  occnrretl  in  the  Ly  ing- 
iii  Hospital  of  Stockliolm.     It  began  in  1858,  and  grew  more  severe  iu  1859 
and  18(i0,  sothat  the  hospital  became  crowded,  and,  "  as  a  consefpioiico,"  it 
is  stated, "  erysiiK'tatous  intlainniatioiis  »t)on  manifested  themselves,  although 
no  analogous  iliseajic  existed  in  the  town,  and  nothing  iu  the  condition  of  me 
^individual  i.«tient«i  afforded  auy  explanation  of  their  being  attacked."* 
B      The  following  instance  iltustrates  the  dependence  of  erysipelas  and  puerpo- 
\      ral  fever  upon  the  same  essential  cause : — 

T>r.  Cox  itataa  that  a  physician  having  bled  an  erysipelatous  patient,  soon  aflerwnrds 
listed  the  same  lancet  to  bleed  a  man  wlio  had  been  hurt  by  a  fall,  and  also  a  woman  in 
labor.     The  man  was  attacked  with  phlebitis  and  the  woman  with  puc-rpenU  fever.* 

To  pass  over  a  period  during  which  the  instructive  nature  of  these  aud 
I  tnany  aiiulogoas  instances,  seems  to  luive  been  forgotten  or  neglected,  only  ono 


'  LectnrM  on  Cllnirnl  MMlicinr,  rol.  ii. 
■  iMjIixnibre,  Oax«tto  llc^bdoataiiairw,  Juillvl,  1801,  p. 
»  M.-<]ic«l  Tiru^-s  and  fJai.-tlL-.  April,  1§U2.  p.  383. 
•  AlUL-ricaii  Mt^icid  Timutt,  April,  18t!3,  p.  IVA. 
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or  two  additional  inii«trationt;  of  tlio  iiniiortant  truth  they  t«ieh  will  U-id- 
(liiecd.  In  1877,  Dr.  AttJiill'  furnished  the  history  of  a  lot-al  epidemic  <if 
erysipelas,  which  bo  summarized  as  follows:  "Of  ten  (piierj>cral)  patient* 
admitted  into  a  hospital,  of  which  the  sanitary  condition  had.  pre\-iou6  to^ 
tlie  admission  of  a  case  of  cryHi|>cla.s  been  most  excellent,  nine  were  atta^-ke 
with  illneiSB  more  or  loss  Bovere,  and  one  died;  the  only  one  who  eM»| 
l)eing  a  case  of  abortion." 

Dr.  Thomas  H.  Buckler  has  stated'  that "  on  three  several  oceasions,  durii 
nine  years,  a  single  case  of  erysiiK'las  admitted  into  tlie  wards  of  the  Italc 
more  City  and  County  Almehousc  Hospital,  was  the  etartuig-poiut  ford 
spread  of  its  poiftim  to  all  the  medical  and  surtfica!  wards  Ui  such  a  di-gr 
that  the  most  trivial  operations  had  to  be  avonled,  and  even  the  i^iigli^ti 
scratch  on  the  skin  was  likely  to  take  on  erysipelas,  folIowe<l  in  some  iiwiam-es 
by  phlebitis  and  pyiemia.  At  last  the  poison  reached  a  lying-in  ward,  iwm 
remote  than  the  others  from  the  sources  of  infection,  with  invasion  so  liMjJ, 
that,  after  u  tliue,  for  a  wommi  to  bt-  delivered  there  wa**  certain  death.' 


MoBmi)  Anatomv  of  Erysipklab. 

The  most  promlueut  lesion  of  erysipelas  is  au  exudative  infiainmiitioit  oS 
the  sh\  whicli  U  usually  seated  in  the  thicknees  of  the  denn  and  in  the  «il>- 
cutaneous  connective  tiAAue,  but  which  is  often  confined  to  the  layers  of  ilit 
skin  immediately  beneath  the  epidermis.  The  exudation  is  not  merely  serv 
fibrinous ;  it  eontjiins  a  lai-jje  tiuniber  of  ithitc  eorpuscUs^  which  have  mi- 
grate«l  through  the  wall^  of  the  bloodvessels.  In  cases  which  tend  towani- 
resolution,  tboy  disintegrate  and  are  reduced  to  minute  gmnular  |wJ^ti'•l^^. 
which  are  tlien  abs^orbed.  Drs.  Moxon  and  Goodhart'  found  in  the  blood 
of  several  persons  affected  with  traumatic  erysipelas,  an  increase  in  the  pro- 
portion of  white  corpuscles ;  but  in  others  this  condition  did  not  exist.  IV. 
W.  Norton  Whitney*  states  that  in  severe  cases  the  proixirtiou  of  the  wlitie 
corpUBcl&s  is  increased;  to  one  in  fifteen  in  one  ease,  ana  to  one  in  thirty  in 
another,  and  generally  in  proportion  Xo  the  rise  in  teini»erature.  In  severe 
cases  the  red  corpufurlefi  run  together,  their  eilges  are  ill-detined,  and  they  Kvk 
like  streams  of  )'ellow  fluid  crossing  the  tielil  of  the  microscope.  They  ak' 
become  more  rapidly  crenated  than  in  healthy  blood,  showing  a  marked  tt-n- 
dency,  in  severe  cases,  and  especially  when  the  temperature  is  nigh,  to  adherv 
to  one  another  in  masses,  and  not  in  rolls.  In  a  case  of  KoUman,  of  Leippn,* 
in  which  repeated  hemorrhages  from  the  bowels  took  place,  fatally  exhaust- 
ing the  patient,  it  is  prolmblu  that  sudi  blood-changes  existed  iu  a  high  Jo- 
grce.  To  tlicm  also  may  he  attributed  the  altered  action  of  the  heart,  aud 
the  hiemic  murmurs  heard  during  life,  and  more  immediately  the  fiittyor 
granular  change  sometimes  found  in  the  canliae  muscles. 

In  18C2,  it  wae  related  by  Pihan-Dufeillay,  that  enlar^einetit  o_f  the  ^jjieot 
oeeurrod  during  the  then  rec-ent  epidemic  at  the  St.  Loms  Howi^ital  (Pari*); 
ami  in  1873, 1"  riedreieh  stated  that  in  onlinary  facial  eryaif-elas  he  seldom 
looked  in  vain  for  enlargement  of  the  spleen,  adding  that  the  organ  fre- 
quently attained  such  a  size  as  to  project  below  the  border  of  tbe  ribs.  Uc 
refers  jjarticularly  to  a  case  of  floating  fipleen  in  which,  during  the  progress 
of  the  erysijjelatous  attack,  eueoe«eive  changes  in  the  size  of  tbe  organ  toul4, 

'  ObetutrlcAl  Jnarnnl  of  flreat  BritAin,  June,  1877. 

<  Boston  Medical  and  Snrg-k*!  Jnurnsl.  Ortoh«r.  1S80,  p.  418. 

'  Otij-'n  Hiw|iitiit  K«Hi.iTlji,  3il  8.  vol.  xx.  ji.  240. 

*  IriAU^iiral  TliwiiB.  ITiurtTiiity  nf  I'ontiBylvuiiH,  1981. 

•  Arcbiv  tl.  Iloilkuude,  Bnad  xi.,  ».  398. 
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accurately  estimated.  Tlie  tumor  sorootimes  eoutinued  eveii  for  a  fort- 
night after  the  Rubftidenoc  of  the  fchrile  symptoms.  This  was  jtartUularlj' 
notuxMl  in  erysipelas  of  the  scalp.' 

Kven  in  cmw  presenting  brain  eymptoms,  whether  active  or  passive,  no 
cerebral  lesiofi:^  corre!*jK)i»lin^  to  them  are  fonmi ;  no  exnrlntioii  of  lymph, 
and  not  even  a  lar^o  ctluHion  of  Hcrum  ;  Imt  the  voins,  both  of  the  niciiiiiges 
and  (if  the  brain,  are  BOTnetimes  i-ngorgr-tl  witli  blood.  In  crj-sipeliw  of  tlie 
thriHit  awl  hrnnchia^  tlie  mucoua  membrane  of  these  parts  is  apt  to  I>o  darkly 
wiiigfstt<l  and  coated  with  tenacioue  mucus ;  occaaionall j  ulcers  are  found 
upon  it.  Tliey  liave  also  been  met  with  in  the  intestinal  canal.  Larehei-*  met 
with  them  near  the  of^eniua  of  the  ductus  eommunis  into  the  dutulenum,  or 
on  the  opiKwite  snrfa^-e.  Tlie  tdcern  weiv  aUxit  tlie  size  of  a  R[r]it  i>en,  and 
did  not  |H.'netmte  thi-  nitiiMUK  roat.  The  analogy  of  tliesc  nlnera  witli  tliono 
tliat  have  l>een  found  after  bnrnK  of  the  skin,  and  also  af^er  scarlatina,  is  in- 
teresting. Malherhe'  met  with  such  ulcers  in  the  jejunum  and  ileum;  but 
thej'  were  not  seated  in  the  glands. 

Ill  many,  if  not  in  most  cases,  the  l\pmphaiie  vessels  and  glamia  are  in- 
flamed, or  at  least  stmetiiranv  altered,  and  the  veiyi.1  may  be  the  sent  of  a 
similar  I'han^.  Tliis  may  lea^l  Ui  tHiagulation  of  the  bloo*!  in  the  veins 
(/Ar*>f/iA(W.s),  and  the  clots  so  formed  may  be  t-an-ioii  into  the  vtitwels  of  the 
lungs,  oonRtitutinc;  emboHsm  in  those  organs.  Or  the  coagulation  may  obstruct 
an  rtrtfrv,and  lead  to  gangrene  of  the  parts  beyond.  Such  accidents  a}>pear  to 
b«  more  frequent  in  iMirsonsof  feeble  constitution  or  impaired  physical  con- 
dition than  ill  those  of  average  health.  The  loenUrsiahfi  found  in  fatal  eases 
of  iTVsijvelas  consist  of  nn  infilti-ation  of  the  connective  tissue  with  a  sero- 
piirultMit  tluid,  wiiieh  rendoi's  thu  iiarts  soft  and  pulpy,  and  dissort*  ont,  an  it 
Av ere,  the  muscles,  blootivewiels,  and  ner^-es.  The  parotid  glan<i  may  be  quite 
disorganize*!  by  purulent  iiitiltration  in  cases  of  facial  erysipelas,  and  the 
periiMteum  of  the  ramus  of  the  lower  jaw  may  be  separated  from  the  bone. 
Tlie  small  muscles  arc  often  redutwd  to  a  pulp,  and  the  h"niplmtie  glaii<ls  iire 
enlHrgc<l  and  suppumting.  Similur  destructive  ofl<*ctfi  are  observed  ni  (awen  of 
phlegmonous  orysijiclas  of  the  extremities. 


SnmOHB   OF  ERYSIPBLAg. 


fLike  other  disoaaes  in  which  the  local  phenomena  are  subortlinate,  although 
cttftentiully  due,  to  u  vice  of  the  system,  the  first  symptoms  of  erysipelas 
deperiil  u(K>n  the  condition  of  the  blood.  The  material  <--ause  of  the  disease, 
circulating  tlirough  the  system,  txreaeions  phenomona  analogous  to  those 
which  iutrodmw  other  febrile  affections.  Tliesc  phenomena  include  general 
diacorafort,  muscular  aching,  pain  in  the  hewl,  U»s8  of  appetite,  a  chill,  and, 
above  all,  miuaea,  with  a  bitter  taste  in  the  mouth,  and  vomiting,  which  is 
ofteu  bilious. 
the  affectioi 

teken  aa  an  indication  of  the  gravity 

lowoil  by  fever  proportictne^l  in  severity  t^)  tlic  chill,  and  the  temperature 
may  rise  in  a  few  hours  to  104*^  F.,  or  even  higher.  If  the  patient  is  alrcaily 
suffering  from  fever,  these  phenomena  may  not  be  present,  or  the  rise  of  tcni- 
]»crature  may  bts  unnoticed.  The  pulse  bwonu^  frt^ucnt,  ami  is  usually  full 
and  strong,  esjKKifllly  in  cases  which  arc  rapidly  devolo|)cd  and  in  previously 

IQerman  Olfaicjll  I^notiirm,  New  Hyileiiliam  Souiotr's  mliUoUf  2d  mri«a,  p.  8. 

*  Arvhivus  g^n^ralo«  il>.>  M^ImIuv,  U^u.  18M,  p.  S8». 

•  !biJ.,  D«j.  180.*.,  i*.  72-'.. 

rot.  I. — 12 


uii,  nausea,  wiui  a  uixier  lastc  m  tne  iiiomn,  anu  vomiiing,  wnicn  is 
bilious.  Sometimes,  a  convulsion  is  among  the  earliest  phtmnmena  of 
3'ection.     Ilie  chill  is  apt  to  be  prolongetl  and  severe,  and  may  often  lie 

aa  aiL  indication  of  the  gravity  of  the  subseonent  attack.     It  S/^  fol- 
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healtliy  poraona.  TIio  fever,  however,  UBunlly  prwente  &  daily  nKmiiw 
rcmiRBioti.  The  tongue  befomes  rapidly  L-overed  with  a  vcllowish,  lhirk,ajiii 
jiftflty  coating.  Even  yet  the  place  of  entrance  of  tlie  r>c>i60ii  into  the  svsteiu 
may  betray  uo  i>ign  of  it«  f»as:4ige,  while  the  I,>i»phatic  ganglia  tbrrmgli 
which  it  baa  pattscd  grow  tender,  swollen,  aud  it  may  be  rw..  In  utlici 
cases,  liovvever,  hut  in  a  relativoly  **niall  iiuinher,  the  gniiglinnii.-  iuflnnima- 
tioii  ap|K'arn  biter  tiiaii  t}ie  local  evidences  vt'  erysijiclas.  It  i«  iuiitortajii  t" 
obacrve  tliat  not  only  does  tlio  lymphatic  tendonie»«  and  swelling,  »«  ft  rule,, 

E recede  the  inflammation  of  the  skin,  hut  tlmt  it  may  even  do  &o  tor  sevcisl 
ours  or  even  days.  Indeed,  an  interval  of  three  or  even  of  six  dap  bu 
been  ohservyd  between  the  two  events.  This  familiar  clinical  fact  dwi-oscs 
readily  of  the  notion  that  erysijielas  in  men-ly  a  dc-nnatitis.  aud  that  the 
coustitutiotial  svmptoms  are  due  to  that  iiiflanimHlimi  and  pruportiout^l  to 
ItB  severity.  Tjioy  ratluT  boar  to  the  Im-al  affei^tioii  ii  ivlation  analogous 
to  that  Iietween  cmallixix  and  inoculation,  or  bf*tween  vaccinia  and  vana- 
nation. 

In  tlie  [>art  about  to  be  invaded  by  eiysiijela^,  a  sense  of  tightness  \s  firet 
perceived,  accompanied  with  itching  and  burning  lieat,  and  follnweti  bv  i 
Btcfldy  jiain  wliicii  grows  worse  at  niglit  and  when  (lie  skin  18  tc>uclie<J.  At 
the  Mime  time,  or  soon  after  the  nam  is  felt,  upiulHv  in  from  one  tn  three 
davs  after  the  occurrence  of  the  initial  s^Tnptonis,  a  hlnali  apjieara  upon  the 
ekni,  and  gradnallj*  deepens  from  a  rose  to  a  deep  crimson  color,  or,  hi  ca«» 
of  a  low  tyi»e,  to  a  still  darker  sliade,  while  it  extends  in  everj-  directko 
around  tlif  point  of  origin;  and  in  tlie  same  degree  the  skin  swells,  grow 
tense,  smooth,  and  shinnig,  and  the  redness  atid  swelling,  whether  presenting 
a  curvc<J  or  nn  angular  outline,  an;  iHiundeil  by  an  ahnipt  elevation  or  ruisfi 
which  can  l>e  both  seen  and  felt  a»  thoy  tend  to  invade  moi-c  and  more  of  tm' 
Bound  skin.  In  perw^ns  of  fair  complexion,  the  contrast  between  ibe 
inflanied  and  the  adjacent  sound  skin  U  very  striking,  and  the  former  gtvw 
to  the  finger  an  impresaion  of  roughuesH  which  is  due  to  the  diHtendcd 
papillic  of  the  derm,  and  to  the  minute  vesicles  which  form  njwn  it^  surftcfc 
Tlie  en'sipi'latcMiH  swelling  is  greatest  where  the  sulnnituncoiis  connective 
tissue  IS  most  abundant,  and,  when  it  afl^'ecta  the  tace,  the  eyelids  cannot  be 
opened,  the  nostrila  are  obstructed,  an<l  even  the  jaws  can  be  but  sligbtijr 
BC|:iarated  from  one  another.  In  no  other  disease,  except  smallpox,  are  ibe 
natural  features  so  completely  deformed.  "When  a  limb  is  involved,  it  ii«) 
heavy,  stiff,  and  painful  on  motion,  that  it  is  itiatiuL-tively  kept  at  rest  The 
swollen  part  does  not  usually  pit  on  pressure,  but  in  tense  and  hard ;  bnt  in 
certain  sluggish  forms  of  tlie  disease  the  skin  does  not  resist  pressure,  niui 
hae  a  bt^gv'  feel.  Besides  the  face,  the  parts  most  liable  to  extreme  swcUii^ 
are  the  genital  organs  in  either  sex.  The  tendency  of  the  inflammation  is  u> 
extend,  not  always  steadily  and  uniformly,  but  by  fits  and  atarta,  and  each 
new  extension  is  accom|tfiniod  with  an  increase  of  the  fever.  Nor  do«  it 
usually  spread  cyiuaUy  in  all  directions  from  the  place  of  starting,  but  g«nfr 
rally  tends  fi-om  points  on  the  oxtremitiee  towards  the  trunk,  and  bMm 
t^e  face  towards  the  scalp;  it  may  also  pursue  a  linear  i>ath,  or  break  (Nit 
frcslily  ut  one  or  more  remote  pomts  (  Wandering  JSri/sipcla^)^  This  is  mart 
common  in  surgical  than  in  medical  cases.  In  the  latter,  there  \i  a  vei7 
singular  jKiuuIianty  relating  to  the  point  at  which  the  inflammatioD  awo* 
mencea.  In  the  va*t  majority  of  cases^  the  eruption  first  apiH>urs  at  the  root 
of  the  no&e,  and  next  in  or^ier  upon  the  check  or  the  ear.  In  old  perwMi 
espcH-'ially  auch  aii  liave  varicose  veins,  it  is  apt  to  attack  the  legft,  but  with- 
out presenting,  as  a  rule,  vcrj*  acute  phenomena.  It  lias  been  remarked  lh*t 
the  chin  is  very  rarely  involved,  even  bi  cases  of  eiysipelau  in  which  the 
eruption  oei^upies  the  rest  of  the  face  and  the  scalp. 
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In  Bnrgical  erj-si|>elii8,  the  local  iiiflammafioii  onlitmrily  ajid  evidently 
^iiw  at  a  wouud,  whicli  always  becoBiC5>  dry,  and  of  a  dull  color;  but  when 
tlie  disease  prevails  in  a  hospital,  sonic  other  part,  and  crtiH-'cially  the  face, 
iiiuy  he  the  first  to  suffer.     The  peiu'ml  uppeumiuN?  of   the  eru[)tion    has 
alreiuiy  been  dcficribwl,  hut  it  may  hore  be  added  that  wherever  it  oceurs, 
extwjit  upon  the  i>calp,  tlierc  may  also  be  prertoiit  true  vesjeleiit,  phlyctense,  or 
blfbfi,  which  are  tilled  with  a  thui  and  milky  rtcnim  in  cases  of  nioderat* 
severity,  but  with  a  bloody  or  dark  liquid  in  the  tv|thoiil  form  of  the  diflcasc. 
This  liquid  sometimes  weapi's,and  coiieret**  into  tlim  and  dark  brown  crust*. 
Ii\   other  cases,  and  probiibly   from   its  exctwHive  tuntsiim,  the  wkin  loses  its 
vitality  to  a  greater  or  le88  (lepth,  and  nlougbs  form,  which  may  or  may  not 
involve  the  whole  thit-kness  of  the  intefi:ument.     The  blebs  antl*  the  elougb*, 
in  a  greater  degree,  are  apt  to  occur  where  the  nkin  is  delicate,  as  aljout  the 
genital  orgaus,  and  quit<'   tmuieiith'  on  the  eyelids.     Blebs  are  not  very 
luieommon  upon  the  elieeksj  and  even  on  the  extremities.     Snch  cases  are  not 
to  be  confounded  with  those  of  phlegmonous  ervf*ipolns.  in  whit^h  fonn  there 
ifl  lose  activity  of  the  dit»easo  in  the  skin  itself  thiin  miderneath  it.     Nor  are 
the  limited  abseefves  which   sometimes   form   beneath  the  skin,  although 
Miding  to  augment  the  fever,  to  be  considered  as  coustituting  phlegmonous 
ry»ij»clat^. 
Meanwhile  the  general  symptoms  become  severe  in  the  same  proportion  as 
le  local  phenomena.     The  temperature  may  reai'h  or  even  exceed  105**  F., 
ly  the  third  day;  the  pnlse  ranges  from  100  to  120,  and  is  only  mo4lerately 
full  and  strong,  while  the  iinj^ulse  of  the  heart  and  its  first  stunul  are  rela- 
tively feel>le;  tlje  patient  suilew  from  headache,  general  distreiw,  restlessness 
and  sleep lea^neBS,  and  is  apt   to  be  delirious,  especially  at  night,  and  to  bo 
Doranolent  at  other  times.     Irregular  eltills  are  extKrienced  fj-om  time  to 
^nie;  tlie  tongue  is  thickly  coatinl;  and,  nt  the  height  of  the  attack,  naust^, 
pomiting,  anoconstiitation,  or  diarrh(m,  art*  not  uncommon.     At  this  periixl 
erysipela-*  manifest*!,  even  in  cawes  of  average  severity,  a  tendency  to  at*ume 
the  typhoid  type,  with  a  dry  and  brown    tongue,  tremulous   movements, 
DUttcrmg  delirium,  and  iiu].ierfect  oonsciouaness,  while  a  small  proiwrtion 
if  albumen  may  be  detected  in  the  urine.     This  tendency  rctulera   more 
Dtelligihie  the  epidemic  forms  of  the  disease,  in  which  from  the  beginning 
he  same  type  prevails,  clearly  denoting  the  existence  in  the  blood  of  a  poison 
rhich  primarily  occasions  the  sptjcifie  phenomena  of  or^'sipelas,  and  eecond- 
tfiU-  those  which  are  everywhere  cimractcristic  of  the  typhoid  state. 

The  temperature  lias  nion*  tlmn  once  l)een  alluded  to,  but  demands  a  more 

Articular  description.     Tlio  rise  to  104°  K.  may  lake  place  within  a  few 

lours  atter  the  mitial  chill.     Most   frerpiontly  this  temperature  continueii 

Fith  but  alight  morning  remissions  as  long  as  the  inflammation  continues  to 

attend,  or  the  evening  exacerbation  may  l>e  attended  with  a  temi>erature  of 

06.8°-10*>.7'*  F.,  or,  though  rarely,  107.6'^  F.,  wliile  the  morning  remission 

klk  a  little  below  104"  F.,  and  occswionally  below  102.2'^  F.     The  niJiximum 

enipcraturc  is  not   usually  rcju^hed  at  the  end  of  the  fever,  but  one  or  two 

ays  earlier.    Defervescence  then  follows,  and  ctMierally,  in  the  course  of  twelve 

lours,  or  in  a  single  night,  the  temperature  falls  to  the  normal  point,  or  very 

learly  so.    Sometimes,  however,  this  ra()id  subsidence  does  not  occur,  e8p&- 

cially  when  the  tem|M>nitnre  has  previously  been  very  high,  but  one  mor* 

exacerbation  taki«  place  in  the  evcnnig,and  the  normal  degree  is  not  peached 

hntil  thtt  following  night.     Not  unusually  the  dctcrvcscenc^  is  less  rapid,  and 

fechibit*  something  of  a  remittent  tyjie,  as  in  typhoid  fever.    This  is  most  apt 

to  occur  when  the  inflammation  of  the  skin  subsides  slowly,  or  still  continues, 

t  with  dimiuiithed  activity,  to  extend.     Not  intVcqucrjtly,  after  at)  interval 

from  one  to  six  days,and  whether  or  not  it  has  meanwhile  become  normal, 


180 


ERYSIPELAS. 


Kig.  8. 
Month     Dunn 


April  24.       I 


April  36.      2 


April  26.       3 


April  27.      4 


April  2&.      5 


April  29.      6 


April  30.       7 


Mayl.      6 


M»y2.      9 


Uny  3.     10 


Haj4.     11 


AU/  S.     13 
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Chart  sliowinir  TftriatiooB  n(  teiuporaturu  in  a  luild  oaea  of  facial  er^sfpfliw. 
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the  temperatuiv  takc»<  a  Budtlcn  ami  striking  riec,  which  cither  accompa 
nic*  or  ftiinoumvs  n  iipw  oxteiiHimi  of  the  L'rysipclaa.     The  relapse,  however 
•Iocs  not  ^enenilly  \atit  as  long  a»  the  origiiml  tViver,  indee<I  for  only  one  or 
two  davH  iiHiiully,  but  it  umy  rerur  eeveml  tiini*,  oapo^^ially  in  the  ornitie 
forma  of  er\*sii»elim  ;  nor  (ifK>t*  the  fever  linally  Htihttidc  until  the  eruption  jier- 
iiuincntly  diBappears.     When  euch  relapses  suceewl  one  another,  the  fever  de- 
cltncH  with  caeli  one  more  and  more,  until  with  a  very  elif^bt  eruption  it  mav 
lw*coTne  inijien-eptihle.     In  fatal  eiiscR,  ileath  jtencmlly  owiira  with  a  high 
tfinporatnro  (WimdiTlicli).     The  exacerltations  utid  reniiwiions  now  referrwl 
to  appear  to  he  in  some  manner  inheii-nt  in  the  diHeasc,  or,  at  jeadt,  their  ex- 
oitiiig  (atiMM  elude  ol)!Jervation;  hut  often  the  fonner  ean  l>e  Inu'etl  to  w>nie 
iTuprudentv  ui  eating,  »K>me  exposure  to  oold,  or  even  to  undue  mental  cxcite- 
mcnt.    Tlie  aceompaiiyiiig  diagmm  0''ig'  fi)  exhibits  the  ehangt*  of  temjiera-  _ 
ture  in  a  mild  cane  of  faiVinl  ervsi|>elaH  following  lupus  of  long  standing.  I 

A»  the  fever  suboidoti,  the  hardness  and  teuaion  o^row  lea*,  and  the  nkni  pita  ■ 
ruorc  or  \etm  under  pix'»iHurc  ;  the  elevated  ridge  lAMiich  abruptly  bounded  the 
i  nfloinnmtion,  titibttides,  the  redne8t«  beeoming  teas  vivid,  and  Khadlng  off  i^radu- 
at.lly  into  the  color  of  the  »iound  rtkin.     As  the  tiseuce  tslirink  more  unci  more 
towards  their  uonnal  dimensions,  tlie  over-tttretehwl  epitlemiis  iK-cimiew  loos- 
«^ked,iuid  16  apt  to  be  detached  in  large  6akci»,  leaving  the  inflaiue^l  skin  with 
^  new  cuticle,  and  with  more  or  leee  of  a  red  color,  which  it  rotaiua  in  some 
j^egree  for  many  weeka.     When  rer»eate<l  r(:newal(4  of  eryiiii]>elaa  o<'cur  in  the 
^jAine  l>art,  they  may  induce  a  thickening  of  the  skin,  and  in  the  lower  ex- 
-£  rvmities  are  ajtt  to  oeeaMion  also  a  permanently  hluisli  tint  and  an  onlenuitoua 
^*«LMulition  of  the  Urube*. 

The  tendency  of  erjsipelah  in  its  himple  Inrni  to  recur  again  and  again,  and 
g9^->t  only  in  attacks  diret^tly  succeeding  one  another,  hut  after  an  intcr^'al  of 
■yY_*ontha  or  years»  present*  one  of  the  strongest  eontrastri  between  it  and  the 
t-  r-ti[(tive  fevers,  with  whicli  in  other  respetita  its  analogie**  are  very  cloee 
i  »»<lwxl.  It  is  true,  however,  that  the  nature  of  -most  of  these  rt^'urrcnt  cases 
i^  <H)eo  to  fpieation,  and  that  not  a  few  of  tlicm  n^-ein  to  luive  hecn  instances 
orf"  rrtflhfrna  ratlier  than  of  erysipelas,  or,  as  they  have  been  called  by  Ihtude, 
^-r-^iipdoUh.  Further  remarks  upon  this  jiomt  will  be  found  in  the  section 
orm.  IJiagnosis. 


I 


T^edesi-riolion  which  has  now  hem  ^iven  relates  chiefly  to  erysipelas  as 

»t     iH  obt^'rviHl  ill  and  eontincd  to  ihe^km;  but  when  tlie  intliinirnati<in  ex- 

t*5«id*  t-o  NubjjK'ent  jwrts.  the  phenomena  arc  different,  and  dejiend  |>ortly 

'*1  **>n  tlie  nature  and  partly  ui.n.'ii  (he  extent  of  the  pn)eess-     In  general,  ita 

^^^*ent  is  determined  by  its  nature;  that  is  to  say,  the  more  sthenic  the  in- 

"**■  *Tiraation,  the  more  apt  it  is  to  be  Umifod  in  extent ;  the  more  asthenic,  the 

^•"^*=4tcr  is  the  tendency  of  the  inflauunulioii  to  extend  indefinitely.     In  the 

V**'Tiicr  i-aae,  llie  system  is  cajtidde  of  establishing  barrici-s  of  lymph,  which 

*  ''^•iimscrilK!  the  intlanmiatory  proecKs ;  in  the  latter,  this  gow  on  unresisted, 

J ''^l  laay  spreail  far  an<l  wide  ln'iieath  the  skin.     Yet  the  ver%'  intensity  of 

*  *^  local  intlammation  n)ay  de«troy  the  vitality  of  tlie  skin  in  a  limited  area, 

^^?*    fcas  already  been  stated  in  reganl  to  tlie  eyelids  and  the  oi^ns  of  genera- 

^  J  *-**).    hi  these  cases,  and  generally  at  the  height  of  the  atta4-k,  sr>ot*i  of  a 

I  ^**ker  red  amtear  on  the  eryst|n>lalous  skin,  which  giwlually  grow  livid  and 

^     **^-k,  and   nlliniately  sei<anite  as  e^'liars.     Or  sujtpuration  may  occur  bo- 

^"^*th  tiie  skill,  in  w^nseijuence  of  tlie  imiJcrfect  eiipj>ly  of  blood  in  the  part, 

t-p      not  unc()mmonly  hapjK'Uh  in  erj'si|n'ias  fallowing  wounds  of  the  sc-alp. 

* *^'  aljecestfCii  referred  to  may  be  conjectured  to  take  their  rise  tii  an  uiflaiiH 

**siiinn  and  oLstruetion  of  the  lymphatics  leading  from  the  i)riiiian'  seat  of 

^*^  tir)'tupelaH ;  they  are  bcldou large,  and  do  not  materially  aftlxt  the  course 
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aiiU  lasuo  of  the  primary  affection.    To  them,  rather  thoii  to  the  next  form 
to  be  noticed,  should  the  term  "  plilegmonous  erj-nipelafl  "  be  properly  K\i\AivA. 

VHL&iiiotiOvs  KitYsiPKLAS. — Tlic  affcction  uenally  dostribcd  as  }>hUgtnm'!\is 
erysipclati  is  an  orysiricilas  whicli  orii;iiiatcft  mrjal  frequently  in  woiiniln  tlial 
involve  hotli  the  skni  and  the  Hul>eutaneonK  connective  tiiwue,  wul  v\iv\ 
tends  to  diffuse  itself  lu  tJie  hotter  and  on  the  former,  without  Wring  liin'Hiil 
l>y  ttie  fommtion  of  an  inflaTuniatorv  alwcew.  It  iBjmew  in  t>iipi>uratioii  -ir 
ipiiiifrene,  or  both  at  oni'O,  and  itrconling  to  it«  degree  and  tvj>e  m  atttiid'^1 
with  inflaminatorj"  or  tj-phoid  phenomena.  The  onset  of  the  uttaek  gene- 
rally ppeeeuts  in  a  hiffh  uegreic  the  premonitory  symptoniB  which  have  oocr. 
already  described,  ana  the  part  about  to  be  affected  feels  tense  and  hoiTy. 
When  the  eruption  appeans,  the  akin  \»  not  of  a  uniform  rednee**,  but  oftvii 
diirker  streakw  are  visible  along  the  h'mphatic  vet*8els,  and  the  tNim.'(<p«"'i»'iin^ 
glaiuls  arc  enlarifed  and  tender.  Tiie  :*kiri  is  very  greatly  ^wnllcn,  not  iiii'l 
Jiuixl  to  the  toueti,  an<l  vf^rs  jiiiinftd.  By  degrees  the  tension  and  liBrdiii'sn 
dLJnini»h,  and  give  plaet;  to  ii  lK>ggy  softness,  with  uljntetnciit  of  the  jiaiii. 
Afeanwhile,  undcnicath  the  skin  the  eongestion  has  been  followed  by  an  exu- 
dation of  pus  and  a  wiftening  of  the  connective  tiwue,  atn  well  as  of  the  cutU. 
S<x>ner  or  later  the  skin  becomes  eroded,  or  ia  opened  by  incihion,  and  give* 
issue  to  a  hir";e  tjunutity  of  thin  and  fetid  puH,  of  a  gray  or  browni»b  color. 
and  mixeil  witli  tshrc'ls  uf  deftd  connective  tissue  tluil  have  been  aptly  rrmi- 
partKl  to"-Htriiiffs  of  wel  tow,'' to  "tlie  nienddunw  of  a  young  ta'tus,"  iri 
"wads  of  wet  onamois  leather,"  etc.  The  ilestnietive  process  is  much  mon; 
antis'e  in  the  snl>cutflneon«  connective  titwue  than  in  the  skin  it«elf ;  whence 
ii  often  hapi)ens  tlmt  the  latter  is  to  a  great  extent  undermined,  and  betwwii 
it  and  the  muscles,  and  among  the  latter,  va<>t  cavities  are  formed.  A  cum  i-* 
rtditted  in  vvliich  t}io  whole  integnnient  of  the  abdomen  thus  Iwcame  delachwl 
from  the  muscles,  without,  however,  destroying  the  vitality  of  any  p«)rtioii 
of  the  ftkin  ((J.  H.  Wood);  but  more  frequently  the  loosened  skin  niortilit*, 
and  vast  ul<!i>rs  result,  whiih  arediflicult  to  heal,aiul  ofh'ii  lead  to  [wrmaneut 
coulraotion  of  the  denuded  parl^  The  general  symptoms  are  apt  to  be 
severe,  and  include  liigh  fever  and  delirium ;  and  when  suppuration  5et8  in, 
tliei*  is  usually  a  chill,  followed  by  increascfl  fever,  and  often  hy  depressifm. 

{HTwtration,  hectic  swcata,  diarrhtTft.  wasting  of  the  tissue,  and,  in  a  word. 
>y  all  the  phenomena  of  pya»inia,  including,  in  some  cases,  metastatic  ab- 
scetwcH.  The  examples  of  arthritis  complicating  er>'sipelas  are  probably  of 
t}iis  luUure. 

I>r.  John  Aatihurst,  Jr.,  has  related '  the  cnae  of  a  miin  who,  without  apparent  ouua. 
wius  Bltuirked  with  orygijwLkH  of  the  nglit  lower  extremity,  accompanied  with  great 
Bweltiiig  of  the  knei'-joinl.  Alihuiigli  the  gt^nernl  sjni|itonia  Hubtiiiieil,  ihe  joint  rv- 
mainett  enlarged  for  Hcveml  weckn,  »nd  then  gradually  became  smaller.  Some  wnb 
Inter  th^^  Ipft  kni^H  iM'gnn  to  dwl-I],  and  8ubii(K)Ufiitl)r  on  opening  formed,  through  which 
\}\\%  was  discharged  to  the  amount  of  a  pint  ai  first,  the  discharge,  however,  not  ceasinc 
until  the  {latient'a  death,  which  was  liastened  hy  hed-soref*.  After  death,  it  wasfotma 
that  both  knee-joinl^  w<?re  diittendud  with  piiK,  that  the  cartilages  had  nearly  diisp- 
neared,  and  that  the  ends  of  the  tliigh-boncs  were  eroded. 


I 

ipo- 


It  may  be  objected  that  in  this  («se  the  arthritis  was  the  primary,  the  _, 
aipelas  the  secondary,  aflection,  and,  indeed,  this  objection  ima  been  made 
analogous  cases  (Gosselin);  but  the  suppuration  of  the  joints  ohsen^ed  in  pfr 
erjwral  fever,  and  the  close  relatiou  of  the  tatter  dist-aee  to  eryBi|»elas,  n'mler 
probable  the  direct  depeitdenee  on  tlie  latter  of  certain  ca^ee  of  urthri^ 

■  Aoitfrioau  JuunuU  of  tUu  Mudiual  Sdencta,  Sa\j,  IB66,  {>.  103. 
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^oo<:>Tding'toGoa(iielin,iin  erysipelatous  inflnmnnitumof  the  joints  may  either 
jrixsiunt*'   hv  re*Hilution  witnmit    tni{miring  tlie  luuvL-nionts  of  the  liinb,  or 
tilippurutioii,  and  in  the  lattur  cuse  with  all  the  possible  coiiseqiiencce  of 
icli  vn  arthritiH  from  othor  causee. 

CKi>KMATor.s  Kkysipklas. — There  is*  a  de^T^ee,  or  \'anety,  of  phlegmonous 
*<il»elas  which  lias  Ijeen  dewribecl  as  the  trdeinofons;  it  uiffere  from  the  for- 
mer   III  pix-Bontine  far  K«e  active  symptoma^  and  f(Hige«tive  rather  tlmu  inflani- 
inatory.     Tlie  color  of  thi*  skin  is  not  a  bright,  hut  a  nalo  or  dull,  browniwh 
xiyA  ;    the  Rwclling  it*  smooth  nn<l  uliining,  and  pits  but  sligbtly  and  momenta- 
rily on  prcttpure.     When  ineitwd  or  punctured,  bbxxiy  serum  Hows  out.     It 
^X»ccupies  the  lUimc  scata  a^  idiopathic  erysipelas  iu  general,  and  does  not  &e> 
Hj^uently  accompany  the  traunmtic  form. 

^P  Q-ANnRRNors  Krtsii'ELAS.— Of  tffl?i^CT?o(M  erysipelas  it  Tnay  bo  remarked,  in 
^^ad^iition  to  what  had  been  said  al*nve,  that  it  is  oftenest  mot  with  among  the 
old  aiiil  feeble,  or  persons  exhauBted  by  inteniperan<-'e  or  diaeaae,  and  in  the 
oic-lietic  infantii  of  stcn^fulous  or  syphilitic  i>arcnta.  It  ia  mrely  primary,  but 
nsimUy  arii«eci  in  the  course  of  some  other  utttMition.  The  color  of  the  «kin 
a  a.  dtuky  red,  which  Joes  not  diwpjiear  under  pressure ;  \U  heat  ih  not 
greokt,  nor  in  the  pain,  and  the  Rwelling  is  doughy  and  circumscribed ,  Phlyc- 
teiMe  form  upon  the  intlamed  skin,  and  dischareo  a  thin  and  ofl'ensivo  (wnim, 
ni»<l  fluch  part*i  are  apt  to  slough,  empeciaily  \\'iiere  the  i^kin  \»  delicate.  In 
**  way  connirk'nible  portions  of  the  scrotum  have  been  lost,  and  cases  are 
d  in  which  this  covering  wat*  entirely  dewtniyed  and  the  tcHtieles  ex- 
I,  hut  which,  novertlielees,  ended  in  recovery.  In  other  t«8es,  attended 
'"*^l3  high  fever  and  other  grave  s^Tnptoms,  and,  according  to  Gosaelin,  be- 
^^en  the  fifth  an<l  the  tenth  day,  or  even  later,  there  apiwar  upon  the  erj*- 
l^^lstoui*  surface,  and  sometime*  quite  at  it«  limit,  one  or  several  dark  8|K)ta, 
"*^5^'h  are  moi«t,  iuscn>*ible,  and  cold,  and  fn>m  which  the  cuticle  pix'scntly 
"Ps-micrt  with  or  without  the  previous  fonnutioii  of  phlyctenie.  At  the 
^r**e  time  the  fever  beoomew  more  inteuMe,  the  tongue  grows  dn',  tlie  strcmglh 
T?^'«,  and  gradually  the  patient  sinks,  and  almottt  invariably  dies.  Of  tluwe 
^^*^V*rent  degreea  or  fornw  of  G^angrene  aftecting  the  skin,  one  appeant  to  de- 
^1^'iJcl  upon  the  relative  intensity  of  the  intlammntion  as  compared  with  the 
^*'^**i**tmg  power  of  the  tissue  involved,  while  the  other  seems  to  be  more  c»- 
*^'<*i»dly  (wwix'iateil  with  ihat  typhoid  eomlition  which  everywhere  implies  an 
"»ii>aire<l  vitality  of  the  tissue?*. 

fioward   Marsh'  desf-riliei*  an  erj-si|»eIatonH  inflaummtion  of  the  scrotum 

'^*^l  _penis,  whii^h  aluo  invitlves  the  surrounding  mi-ts.     It  may  arise  either  as 

*  primary  affection,  and  is  met  with  as  such  chietiy  in  j»eD*ons  above  middle 

*"Ke,  whopc  heidth  is  nvluced  in  timny  instani-e-*  by  advanced  kidney-<Iisease, 

I      *?^  may  denend  ujiou  Bonte  Iwal  couditiun  in  which  the  oriirinal  mischief  was 

***^'vr>-«'"T*''t  al>t4ct*s  of  the  jwrineiim.     It  wuh  deseribeil  hyXiston  as  "inflam- 

^^^Hitorv  iinlema,"  ainl  that  surgeon  declared  liiat  in  Edinburgh  he  had  had  no 

^p  '**'^  tlmn  six  case**  under  his  care  fhiring  a  very  wet  and  unhealthy  season. 

^^  Mr.  Hulmes  has  i>articuliuly  punted  out  that  the  retention  of  urine  which  is 

■pt  to  occur  should  he  regimlcd  us  the  ett'ect,  and  not  the  cauBe,  of  the  ery- 

«\nAatnus  swelling  of  the  scrotum,    Itcnce  the  imp«>rtance  of  determining,  if 

r^^mble,  wbrther  an  nri-thi-al  oljstruetion  existed  ln^foi-e  the  erT,si|K>liu-*,  and 

*wo  the  actual  (Condition  of  the  i^nnal.     If  a  tatheter  can  be  jiassed  readily, 

tt  is  evident  that  the  urethra  is  not  strictuix^I,  and  that,  consequently,  there 

*  no  need  of  retainuig  in  it  an  instmment,  which  would  only  aggravate  the 

t  Mtwlloal  TlmM  kml  Uiu«tl«,  S«|>tmuli«r30,  1805,  p.  393. 
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renal  and  vesical  discaHC  which  is  generally  present.  In  rcgiml  to  i\k  trai- 
mcnt  of  the  swcHnig  itself,  it  nmy  Im?  mentioned,  in  passiii^f,  that  it  hiit  Uot 
usual  to  iniike  f'rw  incisionri  into  the  disteiulwl  part**. 

In  1791,  Dr.  J'en-ival,  of  Manc-liestor,  England,  dfa^^rihed  a  pei'uliQr  aifiv- 
tion  of  the  vulva  in  a  girl  five  years  old;  and  in  I8I0,  Mr.  Kinder  W>h.1 
related  the  liistory  of  twelve  similar  cases  t3iat  had  occurred  in  bis  own  prao 
tice.  Like  orj'sipcias,  it  usually  luid  prodromes  of  two  or  three  da^-s'  "lura- 
tion,  when  the  aiffiL*ulty  of  patwing  wat«r  drew  attention  to  the  geniluU  tif 
tJie  little  patients.  It  wiw  tlien  found  tliat  the  labia  first  Ijoewine  swolKu, 
and  atterwardK  intlfiuied,  blistered  and  ulceniti'd,  while  the  intlnmuiuTion  ex- 
tended to  the  thighs.  There  was  no  Hjx>ntanei')Ur*  tendency  To  gangrene-'  'Hit; 
rciMnrter  of  the  caaes  discuetiee  the  quei*tion  whether  this  diboiee  waa  eryBijt^ 
latous,  and  decide**  in  the  negative ;  but  the  analogies  of  the  affection  wiih 
erysipelas  render  some  notice  of  it  In  thiu  place  a[tpropriute. 

Rrysipelas  of  the  Facb  axc  Scalp. — Of  tlie  local  and  external  varietiw 
of  the  disease,  orysipelas  of  the  fact;  iuid  that  of  the  «rt/p,  demand  a  ft^ 

rial  remarks.  The  tbnner  ai^ection  is  by  lar  the  most  conuiiou  fonu  oi 
diiiease  unct^niected  with  »<urjj;ical  aflectioni^.  Pretvded  by  the  geneml 
pheuoniena  already  deHcrihi'd,  the  eruption  usually  mnke^  itn  ap]>eunuice  ii\t(m 
the  bridgii  of  the  nose,  in  which  cast*  it  ulnio^t  always  siireadfi  t-ynimetritally 
uy  either  side,  involving  by  tnnis  the  eyelids,  the  nose,  the  forehead,  tlie  eare. 
ihfl  che*?kR,  and  the  uri>er  lip,  hut  usually  stojtping  at  the  junction  of  tliii 
skin  of  the  forehead  with  the  liairy  scalp.  It  clot*  not  often  ues<.'eud  Wyond 
tlie  middlu  of  the  neck.  Sonietinies  it  begins  on  one  side  uf  the  m>«',  am!, 
indeed,  Mr.  Bird'  afUrnis  that  its  starting  point  is  luoet  frei|ueiitly  tlie  riglit 
side  of  the  face.  Not  uncommonly  it  tirst  affectA  one  ear.  Kaeh  of  thot' 
cases  is  adduced  in  favor  of  the  doctrine  that  the  idiopathic  disease  always 
takes  its  rise  from  a  dirtxt  infetrtion;  and  in  these  instaneex  it  is  held  tbit 
the  first  impression  of  the  poison  is  niH)n  the  nasjd  and  pharyngeal  lueni- 
bniiicH,  wbeni-e  its  eflects  extend  through  the  hu'hr}-mal  canal  to  the  faiv,  or 
tliruugh  the  Eustachian  tube  to  the  ear.  As  the  iiiflannnation  spn^ids  ovi-r 
the  faf^e,  the  skin  is  at  tirst  of  a  si-arlet,  and  then  of  a  crimson  or  almost  pur- 
plish color,  and  ita  surface  is  tense  and  shining.  The  ears  espi^ially  are  dark 
red.  The  swollen  ej'clids  close  the  eyes,  and  obliterate  entirely  the  depn,**- 
sions  of  the  orbits,  while  ironi  bftwe<-n  them  tears  tlow  abundantly ;  the  tunii<l 
nose  and  lips  complete  tlic  lUsfiguivment,  iind  no  iratx  of  the  natural  ex- 
prcseion  of  the  face  is  left.  Tlit>  deformitv  is  exaggemted  wlien  the  m^alpia 
involvtHi  as  well  a«  the  face,  and  ni>t  only  is  the  |iain  singularly  increased  br 
the  unyielding  nature  of  this  intt-gument,  but  cerebral  symptoms  of  exciti?- 
ment  or  8tui>or  are  otten  pivstuf.  The  swelling  of  the  ears  renders  htflf- 
ing  dull,  and  the  ohstructiou  of  the  nostrils  com|ieIs  the  patient  to  brtallic 
through  the  mouth.  Very  commonly  pblycteu(e  form  upon  the  cheeks,  awl 
their  escaping  contents  are  apt  to  irritate  the  skin. 

Krichs«n*  lays  much  stress  on  the  (iu-t  that  the  erysipelas  which  is  »  ftfA 
to  follow  injuries  of  the  scalp,  seldom  arise.s  unless  the  tendon  of  the  occipil'*- 
frontalis  muscle  is  divided.  Tn  that  case,  the  products  of  luflammatiw 
accumulate  between  the  fwricraniiim  and  the  bone,  causing  a  cellulitis  with 
profuse  sujtpurution,  the  pus  from  which  UTidergoes  putrefaction  and  sets  uj) 
erysipeUis.  This  surgeon  deuiew  that  a  wound  of  the  scalp,  or  the  use  of 
Kutures  in  treating  it,  has  any  Bjiecijil  tendency  to  induce  erysipelas,  which 

1  Mi-itlon-lltirnrcioal  Trmnaat^tinDii,  vol.  vii.  p.  84. 
'  KaiikiTig'ii  Ab*lriurt,  Nft.  xxix.  ISA»,  p.  SS. 
»  Lftuwit,  Jjuiuarjf,  1878,  p.  lift. 
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fce  attribules  exchtsively  to  the  rotentioii  and  putrefaction  of  the  exudutini 
Ijeiieath   tliu  integument.     Heiiec  he  condemns  nil  dre88iiig8  which  tetid 
i-i*tikiii  the  dirthar^es  within  «\\ch  wonmU.     It  in  of  importance  to  note  thj 
in  tliis  iw  in  all  other  foniw  of  traunuitic  orytiinela*,  the  general  precede  th< 
IcH-al  i*_vmi>touiit.     After  u  chill,  followed  by  fever,  the  wound  becomes  dr^ 
and.  pitiiinit,  and  bearius  to  lje  (*urroun(h"<l  by  an  eryi»ii»oliitnu.-%  blush. 

In  cryBipeliut  of  tne  (wx;  as  in  other  forme  of  ery(*i[K*laK.  (he  jreneral  »yrap- 

■t*3Tn&  vary  with  the  exitiiing  t\iK>,  from  sthenic  to  adynamic,  but  as  thin  fnrm 

xnore  fr<*(|iiently  ilian  others  affects  persons  previously  in  goo(i  health,  its  lyiio 

ix,  on  the  whole,  sthenic,  and  its  issue  favorable.    Tbeextennion  of  the  intlam- 

rnatioti  to  the  Acalp  is  doubly  inauspicious,  for  it  not  only  denotes  an  inability 

to    prevent  the  spread  of  the  disease,  but  directly  aggravates  it  bv  giving 

T-lBC  to  derangements  of  the  braiji  functions.     Although  delirium  is  apt  to 

occur  in  erysipelas  of  the  fiwe,  it  is  much  more   marked  in  that  of   the 

0ca.lp.  when  it  is  usually  low  and  muttering,  though  oecflsioniilly  maniacal., 

J_n  all  I'omw  of  enr'si|>elas,  however,  provideo  that  the  temiH?rature  is  high, 

t.l»oro  is  more  or  less  tendency  to  delirium.     At  night  it  is  of  common  oecur- 

f«nce,  even  when  the  eruption  is  contine^l  to  the  face.     It  does  not  ari^  from 

ijiflainniatiou  of  the  brain  or  its  meninges,  for  after  ileath,  in  cases  presenting 

t^liU  Bymptom  even  in  an  aggravated  degree,  no  inflammatory  exudatiiju  has 

^'ver  heoa  found  wiihin  th*  cronitim,  and  not  even  venous  congo^tion  uiii- 

^>mi1y.     The  delirium  and  coma  preceding  the  fatal  issue  of  the  dieeasc 

y^sUKt  therefore  be  attributetl  either  to  congestion  of  the  brani  or  to  an  altered 

^^  ^ndition  of  the  blood,  or  to  IhiUi  of  these  causes  together.     Many  years  ago 

y-^  t^*H>),  Todd  combated  the  prevalent  idea  that   the  cerebnd  symptoms  of 

^yj,>ipclas  were  produced  by  a  lesion  of  the  bruin,  and  explained  them  by  the 

^- i  i^ulation  of  noxious  blood  tlirough  that  organ.     On  the  whole,  we  may 

^»i.rly  conclude  that  congestion  has  a  share  iii  producing  the  brain  symptoms, 

l^iC?«aiifle  tliey  ure  more  frequent  in  ery'si[)elas  of  the  seafp  t}uui  in  that  of  any 

«>-C:^er  part ;  but  that  the  blocMl  lesion  sliares  in  their  pro<luction  is  denoteil  by 

t.lm«;  occurrence  of  coma  in  the  pueri>eral  aiui  other  forms  of  epidemic  erysipelas, 

irm     roanectioii  with  gimgrenc  and  evidences  of  blotHl-poisoning. 

3lauy  writere  liave  attached  ini{K>rtancf  to  the  gastric  derangements  in 
iS^sa  form  of  erysipelas,  and  have  doscriljed  vomiting,  and  especially  bilious 
•v<:>xniting,  as  quite  ch:\racteristic  of  it.  The  symptom  does  indeed  of^n 
«>t3«_Tur,  but  jH!rbaj»  is  quite  as  oiWn  wanting.  There  is  less  reason  for  sup- 
px^^iug  that  it  is  tx-casioned  by  any  spe<'ial  disoi-der  of  the  stomach  or  liver, 
*^*^*4i  lor  reganling  it  as  a  symiiatbetic  pheixmienon  due  either  to  the  altei'ed 
<l«^.^tity  or  to  the  quality  of  tue  blot)d  circulating  in  the  brain. 

The  duration  of  erysipelas  of  the  fa*^«,  especiallj'  when  idio[iathic,  may  be 

**^:;^ted  at  from  one  to  two  week.-*;  but  this  may  be  greatly  exceeded  when  the 

5^  ****ase  involves  the  scalp,  or  bwomes  phlegmonous.    Tills  form  of  the  disease 

**      jierhaps  less  liable  tlian  others  to  relapses.     Besides!  the  secjuche  common 

*^   all  the  fonus,  there  is  nne  that  is  indeed  rare  and  wenis  |»eculiar  to  erysip- 

^'^^•^  of  the  face.     It  18  bliiidufss,  due  to  an  atrtqihic  degenenition  of  the  optic 

£^J|iilla,  which  sometimes  att'eet*  only  one  eye,  and  souu-times  both  eyets. 

r*»<j  imiiairment  of  sight  when  it  occurs  only  iu  one  eye,  begins  towards  'the 

f  ^^**»e  of  the  attack,  or  when  the  swelling  of  the  eyelids  has  subsided  sufli- 

-  ^*'»itly  to  pennit  them  to  be  raise<l.     When  both  eyes  have  been  involved, 

**^  imjHiinncnt  of  sight  uppearw  not  to  have  Ix-en  noticdl  before  the  com- 

■***^tc  subsidence  of  the  erysipelas,  and,  after  varying  in  degree,  (o  liavo  left 

l*vnnaneni  defect  of  vision,  sometiraee,  however,  ui  regard  only  to  L-ertuln 
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A  ([Ditr  unusual  g<mt  of  the  eruption  ]>reM;iit<><l  itJwlf  in  a  case  of  SU-'tner's.'  In  % 
child  two  reHfR  of  age,  without  known  c-imse,  the  discMse  aitaclced  simuliuieoiuljr  bulb 
thighs,  and  then  extended  (o  the  feet.  After  It  declined  tberu  a  relapse  occurred,  tb' 
eruption  appBared  u|M)n  tfit!  trunk,  and  tliK  rliild  died. 

Bii-ious  KktsipeiiAs. — The  LiHoub  phenomena  aborfl  alluded  tohaTenrfa 
a  |)i\ilonuiiaiKHj  in  certaiu  inetaijces,  that  to  casee  jirei^ntiiuj  tltem  had  been 
applied  the  title  bilious  crt/sipelas.  The  cascB  now  alluded  to  oociir  in 
lociilities  and  at  spaaoiia  in  which  a  malarial  iiiflueuce  prevails,  and  the}' are 
marked  by  bilious  oru<;tatioii  and  vomiting,  bitteniem  of  the  luoutb,  i 
yellow  tongue,  epignstric  unoafiino^tH  and  tondoniosn,  great  thirst,  Bometiines 
const ipation,  or,  again,  biliouH  diarrhcEa,  scantj'  and  yellow  urine,  aiitl  yellow- 
ness of  the  tdcin  or  conjunctivae. 

Mktartatic  Krvripklas.— Krysipelas  is  said  to  be  rfwtasintie,  when  U  di*- 
appears  abruptly  from  one  place  to  reappear  as  snthlenly  in  8ome  oUwr 
part.  TliUA  it  may  posf  from  t}ic  faoo  to  the  external  genital  oreans,  from 
the  ear  to  the  limb-",  from  tlie  nkin  to  Rorae  internal  part,  etc  Thiii  tnuuh 
latiou  is  sometimes  pnxluced  by  cold  air,  or  by  the  application  of  cold  iir 
astringent  lotions.  Such  phenomena  illustrate  the  doctrine  that  ervtfipelu 
is  not  a  local  inllammation,  but  a  di^caHc  invnlving  the  whole  system,  just  sa 
unftlognufl  metastases  nhow  ft  similar  nature  in  gout  and  rheumatism.  The 
cluingi?  of  seat,  moreover,  does  not  always  take  plai-e  abruptly;  an  intenal 
organ  may  be  attacked  aft*r  the  oompfete  reeolution  of  the  original  inflam- 
mation, presenting,  in  fact,  the  characters  of  a  relapt«e  in  which  the  seat  of 
the  secondan*  is  quite  dtfterciit  in  \U  character  from  that  of  the  phmuy 
afii'ection.     For  example: — 

A  young  and  healtlij  man  ezpcrionced  an  attack  of  erysipplns  of  the  face  and  Halpt 
which  ran  the  usual,  and  a  favorable  c<ninto,  even  to  dwiquamation.     After  eix  dapoT 
apparent  convalescence,  the  ^>at)ent  wax  atlacki--d  with  pain  in  the  rifjht  nde  of  the 
ciieBl-,  cough,  fever,  itore  throat,  rt^dne.ss  of  the  fauces,  and  crepitant   rales  at  the  bate 
of  the  right  hing.     Death  occurred   in  four  days,  when  the  pharynx  was  found  oft 
bright  red  i-ular  which  ctiaited  abruptly  at  thi>.  resophngiis,  bat  extended  into  the  laiynx, 
traclvCH,  and  right  bronchuit,  eveu  to  its  smallest  »ubdiTisioni<i,  though  il  did  not  aBed 
the  left.     The  alveoli  of  the  right  lung  were  di«lendL-d  with  leuowcytcn,  but  there  wew 
no  bronchia)  ciuitt>,  nnr  did  any  he]>atieatiQn  exist.     The   nature  of  the  exudatimi  «■* 
characlpristic  of  erytiipelatoiis,  but  not  of  *'  croupous"  or  librinouB  indnnuualiun.     Tbe 
difwope,  in  this  case,  appitnt  to  havM  nmde  two  ne|tnrHie  and  inde|M*Jidt>jit  attack* ;  t«" 
whether  the  poison  that  occasioned  the  »u4.H>tid   was   the  same  thai   produced  the  flM. 
and  afterwards  remained  quiescent  in  the  sysleot,  ur  wlietJier  tbe  relapse  was  due  to  a 
fresh    iideci'ion,  may  remain    in  doubt,  the  former  view,  however,  j»eeming  to  be  ibc 
more  probable. 

Erysipelas  op  New-born  Infants. —Ei^-sinoIaB  in  nrt/vAorn  ekildren^oX  leMl 
in  its  epidemic  form,  is,  as  was  long  ago  ol)iserve<I,  almost  entirely  oonfiiwd 
to  lyhig-in  hospitals.     It  was  doubted  by  Underwood  whether  it  everaffocted 
those  who  were  more  than  a  month  old,  but,  nnWs  tbos<*  cn^cs  alone  are 
regarded  which  originate'  in  section  of  the  umbilical  eonl,  this  opinion  is  too 
exclusive.     The  disea.sc  soinetiiiRtt  prevails  among  children  01  ou«  or  two 
yeai's,  confined  in  hospitixls.    On  tbe  other  hand,  it  is  known  to  have  occunwl 
during  ititra-utorinL-  life,  as  in  limmfield's'  case,  in  which  the  child  was  bom 
with  tirysipelas  of  the  face  and  legs,  and  in  which,  although  sloughs  oxisti-d 
on  the  iuttcr  at  birth,  recovery  ibllowwl.     In  nearly  uU  cactea  uf  this  form, 


J  lV.i([«rVl«rtelJahr8ahrift,  Bd.  Ixxxix.  Anal.  S.  67. 
'  MpiliitttI  Commuiiioatluns,  vnl.  II.  p.  23- 


le  epysipelftft  is  distinctly  traumfltic,  and  takes  its  starting-point  from  the 
"dividwl  tunbilicAl  iN:>rd  ;   but  it  a«  distinctly  coin<'idei*  with  epideniiee  of 
niior|>eral  fcvt-r,  and  must  be  attributtnl  to  the  wime  essential  cause  as  (hat 
Ktfection.     Trousseau,  at  an  early  period  of  his  carfcr,  ixjUited  out  this  rela- 
tionship Ijetweeu  the  two  diseasea,  and  in  1855,  Loruin  stated  that  under  the 
Bume  eonditious  infents  alfw  perishwl  with  peritonitis,  abseessen,  soptiweniia, 
Mild  giingrene  of  the  Hmbf*.  and  that  in  the  greater  iinmber  of  sneh  cases  tlie 
Kiothei's  hod  died  of  puerpeml  fever.     JJunneley  followwl  l'nderwi>od  in 
Koting  the  extremely  sudden  onset  and  rapid  development  of  the  inllamma- 
Rion,  and  Troujwcau  insisted  upon  the  aunie  point,  and  alsu  u|mmi  the  almost 
inevitable  tfltality  of  the  dist-iwe  within  the  tirst  two  or  three  weeks  after 
birth.'     It  generally  beguis  to  show  itself  at  the  pubes,  extending  rapidly 
upwanl  on  tlie  abdomen,  and  downward  upon  the  thighs  and  eenitals,  which 
grow  exceedingly  red,  swollen,  hard,  ana  aNlematoufl,  and  tlien  purjdish ; 
phlyctenn  form,  and   the  skin  is  attacked  with  muigrene.     The  mfant  at 
the  same  tinie  falls  into  a  state  of  j>rostmtiou,  yet  has  scaiv.-ely  any  fever  at 
first;  but  oa  the  inflanininlion  HprewdB  and  gj-ows  more  intense,  fever  <_i:initt* 
on  with  jMiiu,  and  there  is  en^t  n^stlessness,  sleeplessnt*«,  and  debility,  with 
vomiting  and  diarrho*,  which  rapidly  exhaust  the  strength  and  bring  on  a 
fatal  issue  from  the  fifth  to  the  seventh  day.     This  termination  is  wmietimes 
dne  to  gangrene  of  the  erysipelatous  parts,  and  Bometunes  to  the  formation 
of  abdceasfM,  although,  aeeordiug  to  Trousseau,  the  latter  occuirenee  Is,  oa 
the  whole,  a  favorable  »ign. 

ERYstPELATors  I'eritonitis. — This  form  of  erysipelas  waa  first  described 
in  1828,  by  Alwrcnunbio,'  who  alludtf^  to  its  Bymptoma  as  being  Hometimes 
slight  and  insidious,  though  sometimes  verj'  severe,  but  as  chietlv  distin- 
guished by  the  mpidity  with  which  they  rmi  theu-  course,  and  Ity  a  re- 
markahk-  sinking  of  tIio  vital  powoi-s,  which  occiim  from  an  early  |jei'i4itl, 
and  oiten  prevents  the  adoption  of  any  active  treatment.  In  one  of  the 
cases  related  by  this  author,  an  erysipelas  of  tlie  leg  abniptly  subsided, 
the  patient  was  seized  with  symptoms  of  iieritonitis,  and  died  in  a  little 
TOOPe  than  twenty-four  hours  frrmi  the  time  of  the  attack.  In  another  case, 
tiie  primary  attack  was  an  erysipelas  of  the  tlinmt,  but  during  convalescence 
the  ]iatient  was  suddenly  seized  with  violent  mins  in  tho  abdomen,  followed 
by  t«!lfl])t«j  and  death  m  about  forty-eight  hours  from  tho  commencement. 
In  the  Slercliants'  Uospital  (a  charitable  institution  for  the  education  of 

t'ris),  and  while  au  epidemic  of  erysipelaa  of  the  throat  prevailed  in  Edin- 
irgh,  a  mimbcr  of  the  inmates  were  attacked  with  the  disease  iu  a  simiitn' 
rm  ;  but,  after  a  week,  one  of  the  girls  who  seemed  to  be  entering  on  c<m- 
valeaecnce,  was  suddenly  seized   with  symptoiiis  of  peritonitis,  including 
(Tomiting,  diarrhcBO,  pain,  and  collapse,  of  which  in  a  few  hours  she  died.     A 
ond  iatul  ca*e  occurred  with  nearly  identical  symptoms;  and  in  both  of 
lem  inspection  after  dejith  revealed  the  lesions  of  peritonitis,  inchiding  an 
Eudatiou  which  was  purifoiiu  nither  than  fibrinous.     AbenTrtimbie  makes 
the  following  commentary:     "This  atfeetion  diffei-s  fii>m  the  usual  forms  of 
perit*>nitis;  and,  without  s^rf-culating  further  ujKin  ihe'niiturc  uf  it.  we  may 
adil  that  Its  ulliance  to  erysipelas  ^.pjiears  to  be  un  obvious  and  ixtuiarkubfe 
n*acterof  the  disease." 


>    L«cttiir«»  oil  Clinical  Mwlicinc,  NViv  BT<1«>nhaiii  Sonlety'ii  ixUtkUi,  rol.  U.  p.  271> 
■  PaLholugiul  aud  PraotiottI  RwoAnstiM,  etu.,  p.  161. 
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D1AONO6I6  OP  Rrtsipblas. 

The  direct  or  positive  diagnosis  of  erysipelas  may  fr«[uemly  be  rna«^e  ti-f'-n- 
the  actual  appearance  of  tlie  eruption  upon  the  skin  or  adjac-ent  muinuji 
mcmbroue.     It  reats  primarily  upon  the  i»weUinff,  redness,  and  teudemew  -a 
the  lymphatic  glands  connected  with  t}ie  jiart  ubtmt  to  l»e  attm^ked.    Tlnw 
of  the  neek  usually  prewiit  nut-h  uppaimnees  In  eryaijielas  of  the  fiice  or 
throat;  those  of  the  axilla  or  tiie  u;roiii,  in  erysipelas  of  the  nin>er  or  lower 
extremities.     When  tJie  inflammation  itself  appears,  it  nmy  be  recogniwd  by 
the  uniform  pink  or  rose  color  of  the  skin,  which  in  the  thn»at  assumw  * 
dusk^'  hue;  by  the  rapid  Hwelling  of  the  iategunienl,  aoeompunied  with  » 
bunting  heat  nf  the  part;  and  especially  by  the  abrupt  ridge  that  divide*  lh»- 
inflamed  fnuu  the  unaffected  skin,  the  iiipid  eucroftfhment  ujKjn  the  latter 
of  the  inflammation,  and  the  eqiiall}'  mpid  rise  of  the  terapierature.    TLew 
signs  diatincuish  erysi].>elas  from  hjmphangeitis  or  angdolencitis^  iu  which  thu 
swelling  it)  le^,  and  the  redness,  instead  of  being  unifonu,  follows  the  Iniiikt 
of  the  lymphatics,  and  is  therefore  streaked,  and  alsti  preseuta  liunte<]  ami 
indurated  swellings,  and  is  not  abruptly  bonndeil  by  tlie  sound  akin.     Itdotf 
not  follow,  however,  that  the  two  aflet^tions  may  not  coexist  in  the  ftame  ca«. 
Erythniui,  such  as  is  at  all  likely  to  be  confounded  with  eiysipela.*.  is  a  mudi 
more  superficial  inflaniinntion  of  the  skin,  and  its  etiges  arc  not  abrupi  and 
elevated  as  in  the  other  disease.     A\'hen  it  oceure,  a*  it  often  d^>c«,  uwm 
tedenmtous  or  dropsical  parts,  this  sign  is  distinctive,  esix^cially  as  ihe  afffo* 
tion  is  not  attended  with  the  febrile  movement  which  aivtinijianios  erysipeU*. 
When  it  is  truumattc,  it  is  more  apt  to  arise  from  abrft«ionft,  tmm  friction, 
etc.,  than  from  a  division  of  the  tisenes.     Yet  it  is  not  uncommon  aroond 
certain  inoni  deeply  seated  lejiions,  such  aft  old  uKrors,  esiKKrially  of  the  lee*- 

Vol  k  mar  in  has  <iirected  attention  to  the  difficulty  of  distinguishing  mum 
phleg]nononserysijielas,adift\ised  inflammation  of  the  coniKH-tivf  ti.sr.ue  winch 
results  from  severe  itguries,  and  which  prenont«an  irregular  and  often  dull  red- 
ness and  an  npdematous  swelling  of  the  skin.  He  notes  as  distinctive  mark«  of 
this  aftection,  a  elow  development  of  fever,  w^ith  a  relatively  rapid  appeanuice 
of  bluish-red  or  dusky,  venous  congestion,  a  dou^h^v  state  of  the  swelling,  and 
a  peeuliur  sanious  or  gangrenous  aspe<.-t  of  the  ongmal  wound,  wljile  the  gaift- 
ral  couditinii  of  the  patient  does  not  present  any  gmve  disoiiler.  It  u  to 
theise  ooutriists,  in  a  [larticular  tiwe,  that  Krichscn  prtdjably  alludes  when  lie 
epeaka  of  the  difliculty  of  distinguishing  between  abscese  of  the  scalp  and 
erysipelaa.*  But  while  in  both  Wiere  may  he  fluctuation,  it  ia  in  abi!ceis 
always  limited  by  tlie  attaclunenta  of  the  occipito-frontalb  muacle  to  the 
occipital  ridge  and  the  zygoma,  while  in  front  the  pus  will  be  aj)t  to  gravitate 
towards  the  evew,  and  form  a  puffy  swelling  of  the  eyelids.  But  in  diffused 
erysipelas  of  the  6cul}i,  the  otun  axv  always  involved,  and  become  rud,  ttwoUoit 
and  covered  with  blebs. 

PHooN'ostfl  OP  Erysipelas. 

The  prognosis  of  erysipelas  varies,  according  to  the  cliaraoterof  the  attack, 
from  almost  absolute  safety  to  as  absolute  fatality.  The  former  estimati? 
refers  to  the  idiopatljic,  spoiiwlic  disease,  the  latter  to  the  epidemic  tineq'enil 
form.  Between  these  two  exti-onies  lie  the  lai^e  number  of  qslBka  ol  surgical 
erysiftolas  in  which  the  mortality  fluctuates  indeflnitely,  and  chiefly  witfi  the 
dominant  type  of  the  disease. 


Laucut,  JftUiurT',  1678,  p.  IIK. 
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''irat,  ill  regard  to  nieUicnl  erysifwlas  occurring  primarily  and  confined  to 
skin,  the  projniosis  U  generully  favoruhte.     One  of  the  gretitest  o!"  French 
clinicianii,  Chorael,  dccliircd  that  lie  had  never  seen  a  fatal  case  of  primary 
erysipehw  of  the  ffliv  ;  niid  Trousseau,  who«*.(  immense  experieneo  give**  hw 
Btat^nieiit  jircat  weight  Jii  sueh  a  matter,  stated  that  of  the  largo  number  of 
cafM?fl  of  this  atleetioii  which  he  !iad  seen,  not  more  than  three  had  proved 
fjitnl.     Dui-iiig  a  period  of  four  years  he  met  with  but  one  death  in  fifty* 
eeven  hospitafcTaAes,  and  in  it  the  hairy  scalp  wa«  involved.    Indeed,  he  was 
ldis|K>ed  to  recard  this  most  ordinarv  form  of  the  disease  as  beuificnftnt  in  it« 
[character,  and  even  Icbs  fatal  than  bronehitiw ;  and  he  ohai^xl  that  when* 
fiecoveries  had  taken  jilufc  after  tlie  use  of  bleotliiig  or  purgmg,  or  the  em- 
ploy merit  of  ometii-s,  hlUtern,  or  i-antorizatioiifi,  tlu'v  had  oceurrwl  not  in  con- 
I  sequence  of  the  treatment^  but  in  fipite  of  it.'     thir  own  experience  coincidefl 
[perfectly  with  this,  for  wo  have  nev<!ir  yet  raet  with  a  fatal  caae  of  primary, 
udiopfitluc  eryt;ii)elad  of  the  fat^e  in  hospital  or  in  t)rlvate  practice,  wiieru  the 
|disea»e  was  submittc<l  to  a  (t»lli2itivc  or  a  supporting  treatment.     Hut  we 
have  ueon  it  fatal  under  the  use  of  evacuaiit,  sedative,  and  so-called  alterative 
I      inea»«ure». 

H      If,  however,  we  take  all  the  accesniblo  rejiortji  of  the  moi-tality  fiY>m  idio- 
Hpathic  urysipela*  of  the  skin,  which  have  emanate<l  from  ho»pitalt«,  e«neciiilly 
Bin  Europe,  a  diftereut  result  in  obtaixied.     For  itiKtunee,  in  the  Pariitian  Iidh- 
^pilabi,  in  1862,  there  occurred  759  eases  of  various  forms  of  nou- traumatic 
erysij^K'Ias,     Of  these,  nearly  17  per  cent,  termiimted  fatallv,  while  in  the  fol- 
lowing year  the  mortality  was  only  H.h  per  cent.     In  still  stn^nger  contrast 
I  with  the  usimi  inortftlity  of  thodiseiwe,  as  it  is  seen  in  this  country,  tbe  fur- 
ther statement  may  be  made  tliat  during  the  two  periods  just  montioncil,  in 
Paru,  tlio  mortality  of  surgical  erysipelas  waa,  for  tlie  former,  nearly  7H  jier 
oent^  and  for  the  latter  nearly  77  f>er  ccut     In  this  country'  uo  such  lainent- 
ahle  rcsulltt  Imvo  ever  In-iu  obticrvwl,  not  even  during  our  civil  war. 
It  has  been  stated  elsewheiT  tliat   crysipeliw  m-cMirring  within  tlie  first 
month  of  life,  if  nearly  always  fatal ;  hut  once  this  periml  w  pafiRed,  the  isaue 
of  the  disease  dejiends  upon  the  same  general  conditions  as  in  the  case  of 
oKler  persons,  and  esi*ciaUy  upon  the  original  vigor  of  the  patient,  and  the 
^appropriateness  of  the  hygicuic  and  mcdieiual  treatment. 
^p     It  is  proper  to  stiito  once  more,  what  has  b(«n  already  mentioned,  that  the 
"  ileclinc  iif  an  atta<*k  nf  erysipelas  of  the  skin  is  always  to  becxp(H't«i  when  the 
ititlamcd  area  shades  off  gradually  into  the  sound  skin ;  while,  as  long  as  it 
i&  abrupt,  a  further  extension   may  lie  l(K>keil  for.     But  even  after  the  com- 
plete subsitience  of  the  inflamiuution,  a  relapse  may  take  place,  and  in  epme 
ipersoiwthe  attack  recm-s  ivpeatedly,  even  after  long  intervals.     It  ap|>bara 
Itbat  this  tendency  has  been  exaggerate*!  by  confounding  t<)gether  erytlienia 
]d  crysi(H.*laR,     Ilowcvor  tliis  may  lie,  the  liability  of  crysijielas  to  relajwe 
i06t  apt  to  lic  exliibit*rd  in  h(»spituls  and  otlier  jilaivs  where  a  number  of 
of  the  disease  have  been  brought  togetlier.     in  hia  account  of  one  hofl- 
Ital  epidemic.  Miller  states*  that  out  of  twenty  eases,  six  suttered  relajiso, 
four  of  them  once,  oue  of  them  twice,  aud  ouo  five  times;  and  that  on  almost 
levery  occasion  the  freah  attack  could  be  traced  to  infectiou  by  u  newly  ad- 
'mittcd  intient.     According  to  Gosselin,'  tho  setTondary  eruption  usually  oo- 
eupi(*H  the  f<amo  seat  as  the  primary,  extends  more  mpidly  tlian  il,  runs  its 
course  in  a  shorter  time,  and  always  ends  in  cure. 

Erysipelas  commencing  distinctly  in  tlie /a  Met**,  or  invading  them  by  cxten- 

>  Cliiiioal  Modicin.-,  t«I.  li.  p.  2ft3. 

'  Urlinliiirtfh  Medical  Joumftl,  vol.  xxv,  p.  109&. 

■  Diotiouuftlro  do  Mtdecinc  oi  di>  CUImrgto  I*ruiiiU(«,  t.  xiv.  p.  25. 


190 


jHyglPBTtAS." 


sion  from  the  fdoc,  or  extending  to  the  air  passages  or  to  the  ^jh,  from  (Ik 
throat  or  tram  the  scalp,  always  iuvolves  danger.    PhUgmiinous  and  jmif/rra- 
o««  erysipelas  are  dftTigeroua  in  proportion  to  their  extent,  and  to  their  XmV 
encj  to  spread  without  Hmit,    Suppurution  in  the  form  of  absceaew  involve 
no  specittl  danger.     As  »  coranion  (.-Xfitina;  rause  of  traumatif-*  ervsipi'likib 
alcohiilic  intcmptniiin;  so  does  this  hahit  uTi*o  render  the  issue  uf  (he  diwase 
Iet«  favorable ;  it  tends  to  favor  thv  extension  lA'  the  influniination,  and  to 
increase  the  risk  of  suppuration  and  gangrene,  a*  well  a8  to  bring  about  th&t 
typhoid  state  of  the  system  which  constitutes  one  of  the  greatest  d&ngen  of 
erj-aipolas.    Erratic  erysipdfis  is  not  severe  in  itself  at  any  one  time,  but  by  iiit 
i-ecurrcnee  and  its  duration  for  many  weeks,  or  even  months,  zuay  gndRaIl;]f 
exhaust  the  patient's  streiigtli. 

In  the  qnth'inir  form  of  erysijwlas,  and  in  thom  local  oatbroaks  of  the  dis- 
ease which  sometimes  assume  an  equally  low  typo,  the  danger  of  death  ii 
great  in  proportiLm  to  the  degree  in  which  the  typuoid  state  is  exhibited,  due 
regard  being  haJ  to  the  original  suumlnese  and  vigor  of  the  imtieuL  When 
the  disease  is  eouiined  to  the  throat,  or  when  it  aLuo  attacks  the  skin,  tlu-  ili»- 
ease  is  seldom  fatal,  unless  it  ai^qnire  a  phlegmonous  character  in  the  foniier 
situation.  This  is  especially  tnie  of  cases  in  private  iimctioe.  Tlio  niort 
tiital  form  of  erysipelas  is  tliat  wliit^h  attacks  internal  oigaiiB,  and  erijieciallT 
the  lungs  and  perUomnm.  In  botli  cases  llie  hoite  of  recoveiy  is  very  sninll; 
but  in  puerpend  (.vritonitis  of  er}-sipelatous  origm  the  mortahty  is  aInMwt  ab- 
solute, and  the  mpitlity  of  the  fatal  course  is  often  as  appalling  as  ite  ievueii 
inevitable. 

In  general  terms,  the  eon<litions  that  increase  the  <langer  of  erysipelas  in 
micli  as  involve  debility,  including  iutancy,  old  age,  mid  complication  bv  pre- 
viousl}'  existing  or  concomitant  diseases,  such  as  plithisis,  nright's  di^eaac, 
dipiitlieria,  or  the  eruptive  and  typhoua  fovera.  Moreover, death  lias  rfwurred 
by  hemorrhage  ft-om  the  liowels  in  a  ease  whioh  was  otherwiw;  benign,  awl 
in  which  no  lesion  cj>uld  be  found  to  account  tor  the  accident.'  Fuiallj, 
blintbiess  has  been  known  to  result  from  erysipelas  of  the  fiice,  as  in  the  use 
uf  DespagueU' 

PTiopnTi.Axis  OF  Kbystpblab. 

The  measures  which  it  is  advinablr  to  mlopt  for  the  prerention  of  enrsipfr 
bii*  may  iv-adily  be  interred  fn>m  the  description  of  the  causes  heretotbre  given. 
They  may  ali  be  included  iu  the  following  rules: — 

I.  The  utmost  purity  of  the  air  should  be  preserved  in  all  apartments 
habitually  used  by  day,  or  for  sleeping,  and  especially  in  hospital  wards  awl 
otlier  plaots*  oi-cupied  by  the  ftick. 

n.  All  jjatient*  surferhig  from  erysipelas  should  be  isolated,  and  nothinf 
that  has  been  nsod  by  or  tor  fliem,  and,  ieaat  of  all.  surgical  instruments,  sboida 
be  employed  tor  uon-eryaipelatous  patient*.  On  the  same  principle,  in  climates 
and  seasons  which  make  it  possible  to  treat  the  woundwl  in  teata  or  in  tem- 
porary wooden  hospitals,  such  as  were  used  during  our  civil  war^  the  danger 
nf  cnrsipolas  is  reduced  to  a  minimum  by  doing  so. 

III.  On  no  account  should  a  puenjeml  jiatient  be  confined  in  a  house  in- 
fected witii  erysipelas,  nor  be  atteiuietl  by  any  physician  who  has  recently 
had  charge  of  an  erysipelatous  caae. 

IV.  A  surgical  ward  should  never  be  in  close  proximity  to  a  lying-in  wai4, 

>  ArohiT  d«r  Hsillcttude,  Bd.  xi.  6.  39S. 

>  Reeuvil  d'Oplj tlialtuologte,  P«rit,  1880. 
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'«!  in  thft  mn\o  bniMinnr,  and  tho  attcndflnta  in  one  Hhotild  hold  no  com- 
litkm  with  those  ot'  tlie  other. 

During  general  ot  kx-al  e(*ideraic«  of  erysijtela*,  all  cutting  oirtrnliona 
1  b<!,  if  possible,  avoided,  it  being  rcraenibered  tliat  the  danger  of  tlie 
»elatoii8  infection  of  wounds  is  in  diree^t  proportion  to  iheir  i^xteut. 

For  the  reason  Just  mentioiio<l,  it  is  bcld  by  sonxc  sniyeonfi  that  subcu- 
la  incisions  should,  under  aiich  eircumstaneee,  bo  preferred,  and  tbat  tbo, 
le  of  rdc«nt  wounda  should  be  protected  by  a  nitrate  of  silver  film.        ' 


TrEATXIKNT  op  ERVSTPRtAfl. 

moAt  nnnient  trejitnicnt  of  orysijii'las,  as  de,-*cribf<l  bv  IIiiif)oeratee, 
ited  in  the  applicatjcm  of  cold  water,  provide<l  that  no  uh-enitiou  of  the 
ixisted.*  Accoi-ding  to  Paul  of  .Etfina,*  if  the  patient's  strength  per- 
jloorl-letiuig  and  cholagof^ue  medicines  should  be  emjiloyed,  with  the 
ll  uae  of  ointnienta  o%'erlaid  with  cooling  lotioiiR.  This  writer  also  p©. 
icnd»  emollient  jwuHicea  made  fi-om  various  mucilaginous  plants,  with 
Ulition  of  anoiiynes,  and,  at  a  later  stage  of  the  disease,  cooling  or  aatrin- 
appIicfttiouH,  some  of  the  former  con'taining  vinegar,  and  some  of  the 
saturnine  solutions,  potter's  claVj  and  various  astringents,  including 
raa  and  alum,  lie  ali*o  refer*  to  the  necessity  oi  iucismg  the  skin  when 
fication  thivatens  (a  rcconmiendation  made  also  by  C-b»lcn  and  his  anc- 
s),  and  speaks  of  the  virtuea  of  hot  or  salt  water"  in  chronic  atatofl  of 
lection.  It  is  worthy  of  remark  that  he  and  nearly  all  medical  authors 
the  most  ancient  times,  dissuade  fixim  depletion  in  this  disease,  although 
Arabian  authors  are  exceptions  to  this  statement.  Another  point  ujk>u 
I  there  is  a  general  agreement,  is  the  ad  mini  titration  of  certain  purgar 
supposed  to  be  cholagogue.  Whether  this  practice  rested  on  the  fact 
epidemic  erysipeUw  was  apt  to  be  attended  with  jaundice,  or  upon  the 
nty  of  Galen,  who  epjoined  it  upon  grounds  that  now  seem  quite  futile, 
unneeesttary  to  inquire.  Jieyond  a  doubt,  the  practice  itself  is  good  at 
ommeacemeat  of  an  attack,  especially  when  it  is  as^ciated  with  the 
■  emetics,  which  the  ancients  do  not  api^fir  to  have  employed  in  this 
le.  Celsu^  gives  the  same  qualified  advu-e  res|.>ecting  venesection,  and 
B  the  use  of  cooling  and  astringent  applications,  especially  ceruse  and 
im  (dulcamara?),  or  chalk,  lie  adds  tliat  whatever  topical  remediee 
led,  should  be  applied  cold,  and  kept  covered  to  prevent  their  getting 
But  he  is  by  no  means  prejudiced  in  fiivor  of  this  refrigerant  method,  for 
ioins,if  its  effects  should  not  Ije  fuvorablejthat  Hlimuluntsand  astringents 
id  in  wine  should  he  Bul>etituted  for  it,  and,  if  the  part,  should  stdl  ri> 
indurated,  that  anodyne  ointments  and  cataplasms  anould  be  aprilied. 
i  hwtory  of  erysipelas  illustrates  the  general  truth  in  therapeutics,  that 
i  of  treatment,  and  especially  of  acute  febrile  aftectioiis,  should  be  de- 
oed  by  their  type,  rather  than  by  their  essential  imture.  In  a  large 
crof  cases,  it  is  so  far  hxuil  and  superficial  that  its  treatment  may  be 
led  to  protectives  and  palliatives;  in  many  more,  an  active  antiphlo- 
methoa  will  be  tolerated,  oven  if  not  really  indicated  ;  but  in  a  still 
numerous  class,  and  eepecially  during  epidemic!*,  whether  uosocomiai 
»re  widely  spread,  and  whether  idioi>atliic  and  primary  or  puerperal  or 
latic,  n  general  treatment  at  once  stimulant,  supporting,  and  tonic,  is  the 
)iie  from  which  favorable  results  caii  be  expectwl.     In  this  disease,  as  in 


l^orkt,  Sjrdenhkm  SoHoty's  oditlon,  vol.  U.  p.  741. 
Ijdeoliun  Swietjr's  editioD,  rcl.  ii.  p.  t!0. 
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all  that  tend  to  aMum<'  a  typhoid  t\-pe,  tho  fiagacity  of  a  phynician  is  din- 
played  less  in  the  gciieml  plan  of  treatnwnt  he  pursuec.  than  in  the  modiiica. 
tinnsi  by  which  he  ai.la|ils  it  to  tlie  iH-*culi8ritien  of  individual  iwses.  Tie  will 
kt«p  cotiHtiintly  hi  mind  that  he  is  not  treating  an  idwtnict  disea**  with  ib- 
stract  remwlit-H.  Init  tninan  heinp*.  whoso  health  or  lifu  may  dinix-nd  ujwiu  his 
iiRp  of  agents  that  may  he  init«:Tiievous  or  salutary,  according  to  the  marajct 
in  which  they  are  employed. 

In  no  dirteaee  more  than  in  orysiiielas",  have  greater  erron*  been  committed 
by  overlooking  its  natural  hirttory.  Internal  mediciuee,  tlic  most  diverse  in 
their  nature  and  tlie  mf)st  oppn^ite  in  their  effects,  have,  at  different  tiraa. 
or  by  different  pbyHicianB,  been  eqnallv  vaunted  aA  cures  for  ibis  di^vse. 
At  one  time  depletion,  at  another  stimnlantp.  now  sedativee,  and  now  tonic*. 
have  been  in  votrue,  while  external  applit-ationa,  aft  opposite  to  one  another 
at*  oil  or  mncilago,  on  the  one  hand,  and  mercury,  iron,  and  nitrate  of  gilvn, 
on  the  other,  bave  alike  enjoyed  a  teinponiry  or  local  favor.  One  acquainted 
witli  tlie  li'Htory  of  the rajKHi tics  must  reganl  the  claims  constantly  and  con- 
fidently put  fonvanl  in  favor  of  suoeeHsive  remediee*,  as  exbibiting  a  very  in- 
8nffieif*nt  acuuiLinlance  either  with  thin  particular  diseji^e  or  wifli  the  av* 
which  iihould  ^()\  eni  the  iieareh  aiYer  truth.  The  instnicte<l  pathoIoEfist  and 
therapeutist  knows  that  the  nuyority  of  the  cases  of  acute  dieeattc  tcnll.  under 
favorable  circ-umslances,  to  recovery,  and  therefore  rctpiire  only  a  palUati^'e 
and  expectarjt  treatment;  and  hn  also  knows  that  uniler  exoeptional  circura- 
staneea,  iis  during  certain  epideniies,  death  is  the  nciVwary  er»d  of  most  of 
the  cases.  Only  on  the  middle  ground  Ix'tweeu  these  t^vo  extremes  is  it  thst 
the  physician  is  of  much  avail  to  determine  the  issue;  at  eillier  extreme  hb 
itdluenee  is  linntcd  to  smoothing  the  way  to  death,  or  rendering  eaaicr  sod 
more  jileasftnt  a  return  to  health.  To  abstain  from  interfcreneo  when  it  it 
ni-cdlesfl,  is  as  high  a  duty  hm  to  interfere  when  it  is  necetwarv,  and  rightly  to 
judge  how  far  the  intervention  should  proceed.  It  may  be  laid  down  aa  the 
law  of  non-epidemic  erysipelas  in  general,  when  it  occurs  in  a  previoualy 
lieahliy  person,  and  is  not  eonipru^iteii  with  septicffimia  in  trauniatie  casest 
that  it  tends  sjMjntiineously  to  recovery;  and  that  in  simjde.  or  so-called  idto- 
[utbic  cases,  such  a  result  may  be  l<x)kc<l  for  within  a  week.  Evi/n  if  it  lie 
jMWfliblc  to  shorten  this  duration  by  tho  use  of  certain  medicines,  the  gain  it 
a  gain  of  time  rather  than  of  life  over  death. 

ouch  is  the  verdict  of  experience,  and  no  ingenuity  of  scientific  ]dcading 
can  set  it  aside.  "  When,"  said  Troupseau,  "a  patient  snflering  fmm  en-f^ip- 
elas  is  placed  under  my  <-nn',  my  rule  is  tn  nbxtain  from  every  kind  of  tn.*!- 
iiient,"'  and  lie  mbls  that  such  liiid  been  hiH  plan  for  twonTy-t-ight  year?,  and 
that,  tbatiks  to  it,  be  could  not  remember  losing  more  than  throe  peraonA 
from  ery«i|>elns  during  that  period.  He  insistoil  on  the  innwrtance  of  keeping 
patients  in  l)e<l,  both  m  the  acute  stage  and  during  convalescence,  to  prevent 
their  catching  cold  and  sutl'eririg  relapse;  he  prescribed  acidulated  drinks, 
laxatives  if  the  bt)we]B  were  coutincd,  and  purgatives  if  the  voiniling  were 
violent.  Itut  he  insistwl  alwi  on  the  m'cessity  of  giving  foiid.  in  t^piteof  feVCT 
and  even  of  delirium,  ami  of  avoiding  whatever  would  deliilitate,  such  u 
low  diet,  depletion,  pmgation,  t)r  the  use  of  sodativtw.  In  a  like  spirit  with 
Trniiaseaii,  that  very  aoi-omplished  English  physician,  I«atham,  saia  "erysip- 
elas is  a  di3ea**e  that  nwxy  be  treated,  but  not  cured;"'  and  Qoeeelin,  the 
eminent  French  surt;eou,  declares  that  "  ciysl^iclus  can  be  arrcettHl  by  no 
treatment  whatever.  ' 

In  ordinal-)'  <:ase,*4.  then,  of  erysipelas,  that  ir  to  aay,  in  eases  of  av< 

•  Workt.  Nkw  Sydmili&m  8<wiety*B  odithm,  vol.  li.  p.  461. 
■  nooTun  Diction n&ire,  t.  slv.  p.  30. 
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eeverity,  and  whether  of  the  medical  or  the  surcical  foiTo,  it  is  imperative  that 
the  patient  should,  as  &r  at)  po*(ible,  be  isolatwi ;  that  he  should  have  no  more 
attendants  than  an?  absolutely  uccessarj';  that  hi?  cbaral>cr  should  be  well 
vfntilatvd,  bnt  without  oxjMiftine  liim  to  drttught,><  of  air  or  to  dampness ; 
that  perfect  tTk-anliness  Bhoiild  be  maintained  about  the  wonnd,  if  there  ho 
one;  and  that  when  the  bed- and  body-elothiii^  are  wjished,  they  should  bo 
thoroughly  sealded  before  being  handloii.  The  inflanie<l  part  should  be 
placed  m  as  comfortable  a  position  a*  possible,  and  the  I'aee,  when  affected, 
ehould  not  be  exposed  to  a  strong  light;  the  skin  should  be  kept  dusted  with 
lyeo|X>diuTn,  or  hnely  powdoreil  stareh,  or  wheat  or  ryo  flour,  and  covered 
with  cartlod  cotton;  and  in  cases  attended  with  much  huniine  and  tension,  a 
Rnialter  or  largor  jfrojiortion  of  oxide  of  zine  should  l)e  mixtra  with  the  flour, 
or  the  part  may  l>e  kept  anointe<l  with  vawsline,  a  far  better  protective  than 
glycerine  which  has  been  much  used  for  tliis  purpose.  Vaseline  is  also 
jl^reatly  suyterior  to  ointments,  for  unlike  them  it  is  not  apt  to  become  nuicid, 
and  it  may  seire  as  an  cxcipient  for  oxide  of  zinc  or  lead,  op  any  anod^Tic 
extract  which  may  seem  appropriate.  Tlie  white  ()f  ogg  alone,  or  mixed 
with  finely  jiowdereil  alum,  may  also  Ix*  use<l.  Mneilages  should  never  bo 
employe)!.  The  mucilage  of  flipiK-ry  elm,  and  still  more  of  fliaxseefl,  and 
poultices  made  ot  these  substancoT^,  have  to  answer  for  a  great  deal  of  discom- 
fort during  their  application,  and  the  production  of  a  vesicular  or  pustular 
CTDption  which  is  unsightly,  painful,  and  sometimes  difficult  to  heal. 

At  a  time  when  every  inflammation  and  fever  was  recognized  as  an  almost 
infallible  indication  for  fffoixNt^ttintj,  it  was  natm-ally  and  extensively  employed 
It  in  the  treatment  of  erj'sipelaj<,  and  its  use  was  justitied  hy  name*!  of  unques- 
Btionahle  authority.  Kven  the  candiil  arid  cleai'-«ighted  Svdenhnm  advise*! 
Hcopious  depletion.  But  the  weight  of  judgment  is  un  the  opposite  side. 
HAccording  to  one,  it  is  of  "fatal  tendency;'  othere  "always  tbund  it  hurt- 
j^ful,"  or  **  rarely  admissible,"  op  "  dei*tmetive."  "  It  makes  bad  worse,"  said 
Ileberden  ;  *'  it  renders  the  disca»o  more  obstinate  and  sevei-o,"  said  Desanit ; 
^and  Willan  declare<l  that  *'  in  the  low  tonns  it  is  manifestly  impnii>er,  and 
Hin  the  phk^monons  not  always  necessary."  Acconling  to  ('oplaiid, '*  large 
depletions  should  be  eniploywl  with  nuu'li  circuinrt|RH'ti(tn,  fnr  Imwevur  high 
the  t«m|>eratiire,  or  hard  and  liounding  the  pulse,  theru  is  always  a  disjM)- 
Bition  to  asthenic  vascular  action  mid  a  deficiency  of  vital  power;*'  and 
Bally  is  of  opinion  that  '*  it  ten<U  to  aggravate  the  symptoms,  bring  on 
and  intensity  delirium,  and  pmlong  the  attack." 

Yet,  even  half  u  century  ago,  there  were  found  endnent  surgeons  to  say, 

like  Sir  W.  Liiwrenfe,  that,  "as  tliirt  affection  redemhles  ntluT  inflammations, 

it  must  be  treatttl  niKm  the  siuuo  iirincipK-s.     Venesection,  loud  hlcetling, 

purging,  and  low  diet  are  the  first  measuros,  to  which  saline  and  diaphorefie 

meoicincH  may  be  afterwards  a<i(hKl.     Vigorous  treatment  in  the  beginning 

will  ofteii  cut  the  attM'k  short."     It  is  true  that  he  <|ualificd  the  rigor  of  this 

metho*!  by  slating  numertms  exceptional  c-ast's  in  which  it  would  be  mis- 

chievoita,  and  wpeoially  those  of  patients  weakenwl  hy  old  age  or  previoun 

diN'iu'e,  and  he  reiVH^nizcd  it?*  inappropriatene-HS  after  the  firet  stage  of  the 

Ctack.     Since  his  tmie,  depiction  having  gone  out  of  fashion,  even  in  the 

treatment  of  sthenic,  inflanmuitory  (lisoaaes,  it   has  naturally  come  to  bo 

Tejganlwl  as  pernitiuns  in  thot*y  which,  like  erysipelas,  tend  so  readily  to  a 

typhoid  state.     The  jndgniunts  against  depletion  m  this  disease  are  therefore 

uot(><I,  not  because  at  thu  prv-sent  time  any  one  would  probably  be  tompttHl 

tit  ttdojit  it  as  a  mo<ic  of  Treatment,  but  to  servo  ok.  an  jtrgumeut  in  favor  of 

he  opf>ositc  mothrtl  which  i«  advocated  in  this  article.  "Tlie  objections  are 

rubly  applicable  to  local  as  well  as  to  general  depletion.     Indeed  in  the 

er,  if  less  injury  is  risked  by  the  loss  of  blood,  much  more  danger  ia 

VOL.  I. — 18 


194 


ERYSIPELAS. 


incurred,  tbrouph  the  wounds  made  by  Iccchuig  or  cupping,  of  Infecting  the 
Byst<!in  anew  with  tlie  i-rvBipclatoiis  poison,  and  of  crt-ating  a  Btarting-poiiit 
lor  Buppuration  or  gangrene.  Such  objections  are  «till  weighTier  against 
punctures  and  sonrifications  employed  to  relieve  the  i«nge«tion  of  the  sVin 
in  simple  erysipelas,  inasmuch  m  they  form  wonndtt  whicli,  bciiidw  this 
special  ri«k,  answer  their  purpose  as  depleting  agents  very  imperfcctiy 
indeed.  The  use  of  indsions  in  the  treatment  of  phlegmonous  ery&ipclai)  ha$ 
special  objects  which  will  be  tonsidercd  hcreafler. 

The  most  aucie4it  trentjnent  of  orysipelas  include*!,  aw  Ims  alrvody  Uvn 
stated,  the  applieatiou  v^  nM  \ixitir  and  other  lotions  to  the  afl^bctcd  |iart,  Iml 
the  dangt^ra  or  the  motiiod,rcoogtnzcil  even  thoUjai-o  moi-e  gcnorftlly  acknowU 
erlged  now.  We  cannot  therefore  c^nmniend  the  practice  ot  Luecke,  who,  fol- 
lowing the  example  of  Ilebraand  others,  advises  the  application  of  ice  to  the 
erysipelatous  scalp,  and  declares  that  he  did  not  lotK;  a  siugle  imtieut  out  of  a 
large  uunilier  treated  by  him  in  this  manner.'  ANIiethor  the  name  rwult 
would  not  have  been  reached  by  him,  aa  it  h:w  I>een  by  othcre,  iWlh  a  jtuneljr 
negative  t^ipual  treatment,  may  well  bo  questioned.  Indrt-d,  it  inav  be  re- 
marked here,  once  for  all,  that  ajmrt  from  the  surgical  treatment  of  phlegiaD- 
nous  erj'sipeias,  Iwra)  applications  have  not  the  slightest  influence  apon  the 
course  or  issue  of  tlie  disease  beyond  tliat  which  tliey  exert  as  protectivee  aod 

Killiiitivcs.     TliiH  iniliii'iice  should  imt  lie  undervalued,  but  it  ought  not  to 
1  mistaken  for  a  nidii-al  loul  uiinitivo  action. 

Afi  palliative«,  then,  may  Ik;  employed  a  variety  oi  astringent  and  ."thnvfimt 
ap}i(ication:>^  all  of  whicli  protect  the  mflamed  part  from  ihe  irritating  action 
of  the  air,  and  either  repress  the  vascular  action  in  it  or  overcome  the  rtagua- 
tion  of  the  blood  by  (}uickoning  its  eirculatiou.     Of  the  former  deecriptiou 
arc  lime-water  liniment,  alum  curd,  Ircsh  or  sour  cream,  solutions  of  the  salts 
of  lead  and  zinc,  or  of  the  chloride  or  the  Bulphatc  of  iron,  or  some  of  tliae 
salts,  and  csf»ecially  the  oxide  of  zinc,  in  powder.     Li  Fnuiee,apopnl:ir  preju- 
dice regards  uU  watery  applic^-tions  as  injurious.     The  a<'otato  of  zinc  has 
been  pregcribed  internally,  upon  theoreticid  grounds,  and  without  advantage 
The  carbonate  of  lead  has  Ijcen  applied,  mixed  with  linseed  oil,  us  a  paiiit ;  bat 
if  any  lesion  of  the  skin   exiBtA,  it  is  apt  to  be  poisonous.     Flexile  colbxlioB 
has  also  been  used  to  protect  and  conatnnge  the  aft'ettted  skin,  but  is  mow 
painful  than  useful  in  all  cases  of  erj'sipclos  that  really  call  for  active  tn*t- 
nient.     Solutions  of  gutta  ^tercha  and  also  of  salicybite  of  solium  have  Imsi 
employed  for  the  same  purpose,  and  with  analogous  results     Meclmnical  win- 
pressiou  of  the  utiectod  part  has  been  niadc  by  bandages,  especially  iu  fiurci- 
cal  orysipclas  of  the  limbs.     Vclpeau,  who  was  one  oi  the  tirsi  to  make  aw 
of  it,  limited  il^  a]»plication  to  caws  in  which  tlie  inflammation  did  not  extiwl 
di!cply  beneath  the  nkin,  and  iiorhapK,  like  the  actringents  alniuly  noticed,  it 
tended  to  retanl  or  limit  the  inflanmiation.     But  tlie  iin|K>t^ibility  of  anlid' 
pating  the  future  course  of  any  such  aftection,  and  the  great  danger  of  tli* 
parts  swelling  Ixjneath  their  bandages  so  as  to  produce,  as  actually  nappewwl 
lu  several  cases,  not  only  excessive  jmin,  but  ulceration  and  gaugrene>  suffice 
to  condemn  this  method  which,  in  reality,  was  tlio  pKxlucl  of  crude  tlwon 
and  not  of  clinical  experience. 

Another  method  of  loeal  treatment  consiste  in  the  application  of  »tin\nlin\H 
to  the  inflamed  part.  One  nf  the  first  used  of  these  was  a  UisUr^  the  extent 
of  which  was  ltmite<i  only  bj'  that  of  the  en'sipelas.  CaBCCi  are  on  record  in 
which  it  was  made  to  envelop  an  entire  limb ;  and  although,  as  usually  hap- 
pens to  medicinal  agents,  ita  novelty  brought  it  some  applause,  and  net  a 
little  falae  cnxlit,  its  coudemmition  was  not  slow  to  follow,  for  the  dcnicu- 

1  Neftc-l,  Mu-<Uo»i  eewrd,  v^ol.  ir.  p.  79- 
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etmtton  of  its  gowl  and  evil  pesults  wtis  not  difficult  Subseqiientlv,  blisters 
were  applied  nround  limb**  aftectcd  with,  erysifvelay,  not  upon  th«  inflaiuetl 
portion,  out  upon  the  sound  skin  iita  little  distance  from  tlie  latttT,  and  ucrc 
believed  to  prevent  the  extension  of  the  disease  in  tliiit  dinwtion  ;  but  expe- 
rience haw  snowni  that  this  lieUef  u'jw  delusive,  and  that  orvtiiiielafi  payft  no 
nwpeotto  any  cuch  barriors  in  lU  path.  Almost  identical  with  fly-hhstore  in 
ittj  niixlo  of  operation  in  thisdifieaae  ia  astrong  iiolution  of  nitrati:  of.^Uva-^  for 
whieh  a  claim  was  long  a^o  niade^  and  more  recently  reuewcxl  by  its  prnposer^ 
i^r.  iriggiiii>ottom,  that  it  absolutely  arrcsteil  the  progreitei  of  the  disease. 
Tlie  totiiTloss  of  faith  in  this  vaunted  i-eniedy,  which  was  not  only  painful  but 
iiieffiiinrioun,  IB  another  fact  among  tho  niany  which  pi-ovc  tliat  erysijielas  i»  iw 
little  to  he  eurwl  wa  Kniallpox  by  remetiien  npiilied  to  tlie  shin.  Of  iitri'iit« 
l»e]ongina:  to  tliis  elans,  iodine  iRone  of  the  best.  It  has,  of  tourse,  an  army  of 
"  curoa''  m  its  &vor  ;  but  it  is  certainly  a  valuable  palliative  of  the  pain  and 
swelling  in  some  <mAeA  of  erj'sii)ela.s,  eypeoially  of  tlie  face.  The  eoiniwimd 
«olutiou,  or  the  compiamd  tineture^  should  be  painted  on  tho  inflamed  part^ 

It  is  uuueecssary  to  diseuw  the  vuhie  of  the  itrtutd  cautfryy  or  the  THr«-rt, 
whieh  Imvo  l>oeu  Viuuittil  by  rt^ilaiu  Kurgeou«  in  this  <IiKeiiMi>;  tbev  are  a« 
emel  as  they  are  iwoIc«s.  AnaRulwtitutive  and  protective  ai^ent,  the  Iniiment 
of  turjtentine^  orJTtti/iVtV  ointninily  ia  a  very  convenient  paUiative  of  tlio  local 
symptouiH  in  caeeB  of  (*uiierficial  eryniiKilaa,  and  harf  hme;  been  useil  for  that 
juirpose.  More  recently  (1869),  Lueckc'  eoncoivi-il  that  it  had  u  sjx'oifiu 
power  of  destroying  tho  hj'jiothetit^l  virus  of  erysiiiehw.  Another  niLKltcine 
wliose  iao<le  of  action  wjw  coneeive<l  to  he  similar,  iji  hi/puftitfjihUn  of  foiUmn^ 
and  itfi  curative  powers  were  attested  by  Bcvcnd  pliysielanrt  and  surceons  of 
e«tablirthe<l  reputation.  But  jis  the  success  of  the  medicine  was  said  to  bo 
jtiHt  as  great  whether  it  was  employed  intenially  or  topically,  we  may  fairly 
eoneUide  that  its  virtues  were  more  apparent  than  rvai,  an  iiifcK-iiee  which  is 
quttti  confirmed  by  the  complete  neglect  into  whii-h  it  lius  fallen  since  it**  first 
iiitroductioTi,  al)Out  1860.  A  like  estimate  whieh  has  Iwen  made  of  iiMltrie  of 
r(i/^i«m,  probably  calls  for  a  Kiiiiilnr  criticism.  Among  the  topical  applica- 
tions used  in  this  diseujie,  camphor  iiiay  bo  mentioned,  which  is  anodyne,  and 
when  used  in  alcoholic  solution  and  allowed  to  evai>orate,  is  also  somewhat 
cooling.  At  one  time  nicrcuri'.d  ointniait  was  held  by  t*ome  authorities  to  he 
almost  ecrlaiu  to  arront  the  inflaninuitiDu  and  extension  of  erysipelas;  hut 
Bucli  effect*  were  soon  found  to  bo  uncertjiin,  if  not  unrciU,  while  the  fi'wiuont 
occurrcnoe  of  Ralivation  after  the  mercurial  inunction  led  to  its  gencml  dis- 
use. That  it  cures  ca-ses  of  tho  disease  which  would  not  get  well  spoiitaiu'- 
otisly,  cannot  be  atbuittc<l.  Finally,  it  may  be  mentioned"  t}iat  t/rominf  has 
been  used  ia  watei^  wjlntion,  as  a  lotion.  As  far  as  it  is  useful  in  supcrticia] 
orysij»ela»,  it  may  l)e  suppOHod  to  act  tua  a  local  stimuUint  luul  anodyne,  lu 
phU^monous  cr^'sijtelas,  when  an  o|>oning  exista,  and  esjwxnally  wheu  slough- 

of  tho  cellular  tissue  takes  place,  a  solution  of  bromine  may  -be  uwd  ae  a 

kolaiit  and  disinfectant, 

SuROicUi  TaEATMEST. — ^Tlic  Murgical  treatment  proi>er  of  ery8i|)elas,  relates 

iiaiiiily  to  the  numagement  of  those  eaiw;s  of  tho  phlegmonous  form  of  the 

disease  in  which  openings  ranst  lie  made  through  the  skin,  to  give  exit  to 

[dead  connoetivo  tissue  and  tho  liquid  protlucts  of  inflamnuitioti;  but  it  also 

[relates  to  that  of  the  wound  wMcJi  is  tue  starting-point  of  the  attack.     But 

[ofton  the  inflammation  forma  bull»,  or  abscesses,  which  are  of  limited  extent, 

d  do  not  rwpiire  any  other  treatment  tliau  would  be  appmjtriate  in  the  al>- 

icc  of  erysipelas,  viz.,  tho  evacuation  of  the  blebs  and  absetawea,  aud  their 

)  Uallntht  Ae  Tlil>rapeutlqa»,  t.  UxrI.  ]>.  123. 
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drciwing  with  wot  compresflos  or  poulticw,  or  with  dry  astringont  powden,' 
or  with  smlves.     The  saiue  applicatioiw  are  mntablt  when  (Hipenicia!  ftloQ|hii 
occur.     As  aufb  siouiflia  vt'Uni  fonu  upon  i>arta  the  intoguraeiit  of  whicl 
is  tk'licute,  as  upon  the  ovflids,  the  canJ,  mid   the  genital  organs,  if  thi* 
nc'cident  »pj»aira  to  be  due  to  tliu  tt'nsicm  uf  the  part  more  tlinu  to  the  deli- 
cacy of  tlie  skin,  it  is  generally  jmulcnt  to  diuunish  the  pressure  hy  mui€- 
tures  or   incisions   that  will   give  isane  to   the  subjacent   liquid.     Wbcn 
phloOTnonoufl   inllainnmtion  of  the  connective  tiitsue  take*  plat«,  it  is  iW 
UduaT  practice,  if  not  always  necesHarj*,  to  make  ojwnings  through  which  tli- 
pr(>ducts  of  inflamuiatioii  can  escape.     Tliis  niay  twmutimea  be  effected  h) 
punciurfSy  or  more  thoroughly  by  free  innsiojis  (Copland  HutchiiWn),  at  the 
most  conveuieut,  dependmg  point  of  tlic  swelling;  but  not  tudet»  the  tc'usi<>n 
of  tlie  part,  it6  paiufuhicstt,  the  taidency  of  the  Buppunition  to  advance,  or 
the  tlu-catcning  of  gangnme,  fiiniishes  the  iudication  for  interferenco. 

Punctures  were  nighly  recommended  more  than  lialf  a  ccnttirj'  ago  by 
Pol>s«n,  who  employed  them  in  all  eases,  in  number  from  ten  tu  fifiy,  aiid 
varying  in  depth  frtun  two  to  four-tenths  of  an  inch,  i-epeatitig  them  fmni 
two  to  four  times  in  the  twenty-four  houn*,  and  on  the  scalp,  faoo,  tnnik,or 
extremities,  as  occasiou  retpiired.  lie  contended  that  not  only  wero  tlie  in- 
teguments better  presened  In'  making  several  small  openings  than  I>y  oiie 
large  incision,  but  that  tLiu  effused  matter  was  quite  as  well  evacuated.*  It 
may  Ik;  objected  to  thin  method  that  it  involves  a  veiy  uimecusBary  ^ufferuig 
in  all  fonus  of  eryHiiH-'liis,  except  the  nldegiiiitn<>uK,  nimie  they  siMniIaiieoualy 
tend  tci  reeoverv  ;  and  at  the  time  of  its  originnl  pivipowl,  it  was  eaid  not  to 
bo  adapteil  to  tne  phlegmonous  tbrm.  It  wa*,  liowcvtir,  u  miUl  proredure  in 
comparison  with  that  of  Lawrence,  tor  which  it  was  proposed  as  u  substitute, 
and  which  consisted  in  "  making  incisioiiB  thr<mgh  the  inflamed  skin  oiid  the 
subjaceat  adipose  and  celhdar  textures,"  which  were  someliiucs*  of  ap|ia11iti}; 
length.  In  one  rase,  it  is  nnid,  "an  iuci.sii»n  was  imidu  frimi  the  ham  to  the 
heel,"  and  in  another,  involving  the  t'oroarm,  tlio  cuts  "  cxtendcil  nesirly  the 
length  of  tlio  limb.''  The  method  by  panctures,  and  that  by  short  iiH-i**ioii«, 
&eem  to  be  quite  siitHcient  for  all  the  exigencios  of  this  disease.  The  former 
IB  said  to  bo  adapted  to  its  early  stages; ^mt,  as  already  sui^ested,  the  neces- 
sity of  the  ijroceduiv  is  so  far  trom  apparent,  that  it  would  m.vui  to  lie  cidKd 
for  only  in  exceptional  i'iivunifitanei.w.  lu  the  brawny  stage  of  the  inflajif- 
limtion,  it  is  rwntnmended  that  "  ineisions  from  one  to  two  inches  long,  and 
two  or  thit'C  inches  apart,  should  be  mado  over  the  inflametl  surface,  m  the 
general  direction  of  tlie  subjacent  muscular  fibres  "  (^Vshhuntt),  und  on  lllte^ 


nato    lines,   thus 


I 


"tho  greatetit   relief  from  tension  Ifcing  thus  ob*' 


taincd  with  the  least  desTnictio]!  of  tissue."  "  At  a  later  stage,  when  bmw- 
uiness  has  given  place  to  hnggincAs,  showing  that  slouching  of  the  subcuta- 
neous tisiucs  hail  already  occurred,  free  and  deep  incisions,  three  or  four 
inches  long,  may  Ije  rctpnrcd,  iu  order  to  prevent  gangrene  of  the  skin,  wid 
to  afford  exit  for  slou^s,  the  sejiaration  of  wliicli  may  be  lioBteneil  by  the 
forceps  uud  scisaurs.  Warm  fomentations  should  be  ctjnstantly  applied. 
and  luitiseptica  nuiy  lie  fretdy  used,  not  only  in  the  drescings,  but  inje<tt:'\ 
among  the  tissues  by  syringing.  "When  the  supifunition  is  very  ijntl'use.  tin 
fomentation  may  bo  omittcd,"the  part  being  simply  covcro<i  with  lint  luid 
charpio,  tow,  oakum,  or  carded  cotton,  and  supported  by  the  gentle  pTcs- 
Biire  of  a  bantbige  "  (Ashhurst).  "WTien  there  is,  a^  is  most  apt  to  be  tlie  caaw 
iji  traumatic  crysitieiui*,  even  less  tcndcuey  to  cireujuscriptiou  of  the  diseiue, 
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bimI  from  the  first  tlio  part  is  soft  as  well  as  ffreatly  Bwollen,  and  the  tj'i>e  of 
the  uttack  lyjiUoitUil,  such  iucipions  as  have  been  (le«*ril>ed  are  inipenitivtily 
nec!iasary  to  lesecu  the  danger  of  gangrene  ol"  the  tskin,  and  to  t'uniUh  au  outlet 
for  the  produetit  of  doeompositioiL  *'  In  tlio  senlp,  enieia!  incit^ion^  are  the 
mOHt  ('nwtive,  while  in  tlie  scrotum  a  single  I'l-eo  incwum  on  eitbt-r  side  of 
the  mphe  will  iiHually  ha  all  that  is  neoesiiwiry.''  AVhrin  tlu-  eyrlidR  are  ninch 
p^-ollen,  it  is  prudent  to  ineiiie  them  i>araller  to  rhc-lr  folds,  to  prevent  pnru- 
lent  collections.  If  the  eycljall  fjeeomes  v^-ry  I'roinintnt,  and  there  is  rea- 
Bon  to  believe  tliat  pus  is  iiitiltratcl  behind  it,  n  deep  iiieision  of  the  soft 
parts  that  line  the  floor  of  the  orbit  is  I'uUcd  for,  untl  a  blunt  probe  or  direc- 
tor should  be  introduitxl  to  the  supposed  seat  of  the  pus,  to  guide  the  blade 
of  a  Uuicet  or  bistoury,  held  flatwise. 

Besides  the  use  of  carbolic  acid  as  a  dressing  in  the  proper  sutTfical  oases 

■  above  uoticc<l,  it  has  I»ecn  emplnyed  in  difleivnt  niannei-s.  Tluis  iT  is  stated 
by  Zuelzer'  tliat  Kaexorowski  nppliwl  to  the  intinmed  surtiu-o  ii  mixture  of 
one  imrt  of  earbolic  acid  and  ten  of  oil  of  tnqtentine,  whi(-h,at^i-rtemiM>r3irily 
irritating  the  skin,  subdueii  lU.  indommation  in  a  marke<l  deg-ree ;  tlmt  Wilde 
injected  sulwutaaeouslv  into  the  inflamed  part  a  solution  orBulpho-carboIatc 
of  80<!ium  (1 :  12);  and  that  Iliiter  uniploye<l  a  three  jR-r  i-ent.  solution  of  t-jir- 
bolicaeiil  in  the  suhr*  niiunn'r.     'rillniauns'sL'xpi-Timi-iits  lud  hiiu  to  the  fonclu- 

■  aion  tliat  a  carbolic  arid  sulutiun  (ii  to  4  j*r  ccnt.j  i-cndnriHl  a  previously  active 
erysipelatous  inoculating  Htinid  quite  inoiwrative,' and  he  has  more  recently 
xecommendeil  the  hyp<Klermic  injw'tion  of  a  similar  solution  aromid  tho  limits 
of  the  afl'eetetl  skin  in  the  earliest  stages  of  tlte  inllumniatiou.  This  mode  of 
K  treatiuent  is  said  to  cause  no  iniiii,  iinil  to  rtoiiler  the  skin  jude  hjhI  wntikled.' 

■  Tassi  claims  to  liavu  cuntl   four  cjises  of  eryi^iii'las  by  means  of  a  satiimti'd 
solution  of  the  iwid  employed  iu  the  sanit^  manner.*     Kothe  attrihiites  tn  tlie 

^  following  lotion  a  mitigation  of  the  inlhinimation  in  dnniticm  and  severity: 

■  B.  Acid,  earbolic.gr.  xv ;  alcohol,  "ixv;  ol.  terebinth iiue,  t'Sw*;  tr.  iudinii, 
™  "ixv;  glyeerinu-',  f^'**-  ^^-     ^^^ith  tliis  the  part  should  be  bathed  every  two 

honnt,  and  kept  ooveitnl  with  <r<)tton-w<w»l.  Dr.  S.J.  PijuicliHi!  has  ivijuu-ted 
the  case  of  a  very  old  and  feeble  woman,  in  whom  crysiiH-las,  beginning  at  a 
brniion  on  the  foot,  extended  to  this  whole  of  the  lower  extremity,  producing 
enormous  swelling,  lual  attacked  the  buttock  where  it  (Kx;aisionfd  an  eseliar. 
After  the  totid  failure  of  lo«d  prott.:etive-s  and  of  the  intenud  use  of  iron  aud 
uuluia,  he  applied  a  solution  (1 :10)  of  carbolic  acid  iu  olive  oil,  Ibroe  times  a 
day,  covering  the  part,  also,  with  enttnn-wooi.  Relief  was  ohialnc-d  almost 
immt-diately,  the  local  phenomena  rapidly  dpclined,  and  the  jiatient  reeoveri-ih* 
l>r.  A.  G.  Milk-r,  of  E<liuburgh,  whilu  inclined  to  regard  as  usefnl  the  internal 
(nuploymeut  of  sulpbo-carbohLte  of  sodium,  and  tlmt  of  the  carbolates  of  m> 
dium  and  <|uinia,  n.'fe]"s  to  their  irritant  uflcrt**,  and  csi>ecially  those  of  the 
flatter  preparutions,  upon  the  stomach  and  bladder.* 

H     The  iutenial  medieation  of  erj'sipelas  hi  ancient  times  consisted,  as  we  have 

B«een,  chiefly  iu  the  use  of  partjativts^  wliich  were  Iwlieved  to  I>e  cholagogue, 

and  which  iipj^L-artNl  to  be  indicatitl  hy  the  gastric  deraugement  wluch  is  the 

tjHtml  acooin|Hnuiuent  of  tho  tii-st  stage  of  febrile  uffectious  iu  wai-ui  ciimates*. 

£u  roeciit  tiint*,  einftics  have  bcctn  more  gt'ncniHv  employcil  for  a  sindUir  pur^ 

the  system,  to  bw 


[lurhups,  by 


ley  gi 


up 


>  Zii'iiiPacn,  liw.  cit.  *  Kdinburgli  MudU'al  Juurii»l,  vol,  xxv.  ;>.  6ZT. 

'  P)iiladcl))ttia  Medical  Timm,  Jiuiuftry,  1681,  p.  201. 

•  Itun.ti!i  (le  TWrtpi'utiquf,  t.  c.  p.  239. 

»  n.iUuiaphlft  M#dlc»l  Tim™,  »f>L  x\.  ]>.  4r.r.. 
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"tiie  chain  of  morbid  associations,"  to  use  the  tigurativo  Dut  not  unmt 
phraae  of  another  cpotli.     Ilowevor  tliis  may  Iw,  tlie  fre<|ueiit  owurrctirc  of 
sjJOntaneouH  vomiting  wtw  hii|)|hxsln1  to  indicato  a  liiliarj- deraiigi'iucnl,  imd 
"a  wiburnil  fr>iKlitiou"  of  tlie  stonjacli,  aiid  thin  Ixilief  was  confiruiLti  hy  tW 
at^coiiirkjviiviiig  thiek  coating;  iqion  the  tongue.     }iut  now  it  \n  certain  tW 
vomiting  is  a  iVeqiicnt  (irecuraor  of  febrile  attackfl  of  very  diTerse  nature,  kA 
that  the  degree  and  luiture  of  the  tongue's  coating  is  immediately  related  to 
the  geaend  stiite  of  the  system,  and  not  at  all  to  that  of  the  stomach.    Al- 
tliniigh  Mil'  n.'iiwons  given  fftr  an  uinetic  trwitnient  of  iTysiin'Uw  may  have  hum 
gn»tnidU'i*«,  the  metnixl  itjtelf  may  Imve  Ix-en  gofnl,  by  at*  much  lis  feets  are 
generally  better  than  opinions,  and  jiraetioe  than  theory.     It  may  very  well 
be  that  an  emetic  or  an  emeto-cathin*tic  given  in  the  forming  »tagc  of  this  « 
well  iw  of  many  otlier  febrile  (liseiUH.'s,  will  tend  to  mitigate  ita  severity  and 
iiKKlify  iU  eonme,  partly  by  cleansing  the  alimentary  canal  of  its  putrwciUle 
4;ont*'ntH,  niid   imi-tfy  by  iiniekening  all   the  oliminative  He<Teti<inH,  and  vt-ry 
poiwiblv  by  exi»elling  in  tliis  mnniier  u  ]iortion  of  the  morbid  j»oison  eontaiiieu 
in  the  blood.     It  is  a  treatment  which  may  bo  elicible  without  being  eleguiit, 
and  that  it  is  the  fonncr,  our  experience,  especial^'  in  hospitals,  docs  not  jht- 
init  ns  to  doubt.     T}ic  most  appropriate  emetic  U  ipeeueuanha,  the  must 
UTiKuitable,  jis  a  rule,  is  tartar  enietii- ;  or,  if  the  latter  be  used,  it  should  be 
pi'L'scrilH'd  in  smull  doses  dinsolveil  in  a  weak  Kolntion  of  K|iftt>m  salt  or  sotoe 
analogous  saline.     The  emetic  treatment,  it  neetl  hardly  bo  added,  is  not  flo 
wl'II  a<Laptcd  to  surgical  as  it  is  to  me<lical  eiysijielas. 

The  use  of  <t!foholie  slhnuUints,  in  ordinary  eases  of  the  disease,  is  not  only 
uniicecsrtiiry  but  injurious,  for  they  increase  the  fever,  lessen  the  apiwtite  for 
fotKl.  iinil  iuipiiir  the  digestive  fum-tiori.  It  was  jmi-t  of  a  system  of  stimula- 
tion iv]ii*-b  1)]-.  Todil,of  London,  bnmght  into  vogue  about  1860,  to  administer 
in  ttiis  disi-iise,  at  statud  thms  anil  in  ^nmll  doses,  so  as  not  to  excite  nausea 
and  intolenincc,  beet-tea  and  briindy.  He  even  went  so  far  as  to  say,  "  If  I 
■were  restricted  to  one  rt^me"!}'  in  this  disease,  I  ehould  assuredly  choo« 
bmndy."^  And  he-rcpeateHl  and  elaborate*!  this  idea  m  hia  eliuienl  leeturw 
published  four  years  Utter.  Considering  that  he  had  to  do  with  neither  sur- 
giciil  (traumatic)  nor  jiuerjieral  erysijwlas,  it  is  certain  tliat  he  weut  far  beyond 
either  his  enntenijx^niriesor  his  sueeessora,  in  his  reeommendati<m.  Xotniag 
can  be  more  ^-ertjiin  t  ban  that  erysijielas,  as  such,  stands  in  no  nee<l  of  alcohelic 
treatment;  but  tluit  the  typhoid  foruis  and  states  of  the  disease  may  uuJ 
genemlly  dn  mil  for  it,  as  the  s;imy  eonditions  do  h\  all  other  febrile  afteetioas 
18  unquestionable.  And  not  only  for  alcohol  but  for  other  stimulanta,  eardisc 
and  nervous,  of  which  oil  of  turpentine  is  by  many  ranked  highest,  as  it  is  al?i' 
in  whatever  form  of  fever  a  tendency  to  the  typhoid  state  Is  most  mark«d; 
and  ni.'xt  to  it,  or  even  higher  but  for  ita  more  transient  operation,  carhwoit 
o/  amirwtu'um  nmy  be  pliweti. 

Sot  many  years  ago,  the  prevalent  theory  of  erysipelas  attributed  its  j>hfr 
iiumena  directly   to  the  extnivasation  of  the  while  corpuscles  of  the  blood, 
and,  as  at  that  time  auhiin  bwame  endowed  with  a  apecitic  control  over  thi« 
niigratio]!.  it  was  looked  ujion  as  the  natural  antidote  of  erysipeUis.     But  as 
the  thci)ry  could  ]iot  be  imide  to  embnu'c  all  of  the  casea  in  which  the  utility 
of  ((lUTua  bad   been  denionstnitt-d,  atiuther  virtue   was  assigned   to  it,  viz., 
Iliiit  cif  dL-struviiig  discasf-genus;  nnd,iinally,  this  Iwing  found  an  inade«piftlf 
expliinatlim,  tins  antipyretic  virtues  of  quinia  were  invoked  to  aeeomit  for  its 
power  in  curing  erysipelas.     It  was  omitted,  however,  to  show  tlmt  in  any 
true  and  real  sense  quinia  did  cure,  :.  c,  arrest,  this  disease.     It  is  clainwd 
tlmt  the  use  of  large  doses  of  quiniji  in  erysipelas  ^\'a«  instituted,  in  this 

■  Medical  TiiDca  and  natottc,  lanuKy,  185S,  p.  28. 
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country  at  least,  by  Suiwon  Satt«rlee,  U.  S.  A.,  as  long  ago  as  the  Florida 
Tiulian  war,  in  1835.  Li  1836,  Latham'  cliiuncd  that  iii  certain  {■Qst*  tho 
patients  must  have  died  without  quinia,  and  that  it  "cured  thorn  outright, 
without  the  fuliilment  ot'any  iritermeiiinte  purjKwe  whatever;"  and  he  recalled 
tlio  tat-t  that  at  the  beginning  of  llie  present  century  bark  wan  i-ecarded  by 
all  expericnctHl  physicians  as  a  8i.ieciiic  ibr  eryBifmlaa.  Indeed  it  was  pre- 
acribed  bv  IIcl>eitIoii,  Hoft'man,  Fordyee,  Pearson,  C-oojwr,  and  nuiny  others, 
to  contnil  a  tt-udeuoy  toward  the  typhoid  state  «o  chanKrt^ristic  of  this 
dirtoase.  In  1857,  Coale  prescribed  ten  grain  doses  of  quinia  in  pharyngeal 
eryt>i]>ela."t.*  More  recently*,  quinia  has  t>een  employed  for  quito  a  different 
pur|K>rte,  viz..  in  such  doses  as  to  produce  a  sedative  ini]ji-ennion.  In  1874,  Dr. 
v.  Satlcrlec  reeouimcudcd  the  ad m In ist ration,  in  the  tbnning  stage  of  the 
attack,  of  sulpliat*?  of  quiniu  in  doses  of  twenty-five  or  thirty  gmins,  but  if 
the  disease  was  fully  developed,  he  direitt^d  a  similar  dot^e  every  night  for 
three  successive  times.  He  claimed  that  in  some  cases  a  single  one  of  tho 
do8e!<  mentione*:!  proved  sutficicnt  to  abort  the  atta<;k,  while  in  other  instance* 
the  temrsjraturu  and  puiik.'  fell  greatly,  and  the  geneml  symptoms  cither  di»- 
appcarcd  or  improveil,  from  twenty-four  to  forty-eight  hours  sufficing  to 
nlHjrt  tlie  disease.*  liinz  and  Liebermeister  have  also  use<l  this  method  with 
like  results.  It  may  bo  added  to  these  statonients,  without  attributing  to  it 
■  erreat  weight,  that,  acconiing  to  Kombla,  hydrobpomate  of  quinia,  employed 
^hypodemiically,  caused  a  rajiid  subHidence  of  the  symptoms  in  a  i'om'  of 
typhoid  er\'sii>elaj^.'  It  will  l>e  obt^erved  that  etpud  success  is  claimed  for 
quuiia,  whether  it  is  given  in  small  or  t^nic  dowee,  or  in  massive,  sedative, 
or  socalled  antipyretic  doRCS.  Theon,'  ajiart,  it  must  1>o  believed  that  the 
^former  are  most  appropriate  in  tlie  epidemic  and  tvphoid  forma  of  the 
BdiMase,  and  the  latter  m  tlie  more  sthenic  cases,  of  which  eiysijielas  of  the 
^facc,  as  it  ordinarily  occurs,  may  be  taken  us  the  type. 

T^iiciun'  of  chloride  of  iron  was,  at  one  time,  reganlcd  as  almost  a  specific, 
It  least  in  the  idiopiithie  forms  of  erysipelas.     In  IS,'*!,  Mr.  G.  II.  iJell,  of 
liiibuivh,  declaivd  that  for  twenty-five  years  he  hud  made  use  of  it  without 
laving  in  a  single  instance  tailed  of  success.     In  :uild  cases  he  prescribed 
[fifteen  drops,  and  in  severe  cases  twenty-five  drops,  of  the  medicine  every  two 
[boars,  idght  and  <hiy,  however  high  the  fever  and  delirium,  until  the  disease 
fua  completely  removed.     Tliese  coni'liisions  were  confirmed  by  G.  Hell  and 
thers.     In  1852,  Begbie  relatf^l  scveml  cases  in  which  the  exhibition  nf  the 
[tnedicine  was  quickly  followed  by  a  renii>wion  of  all  tho  Hymptoma.'     l*irrio 
[stated,  that  under  its  use,  "the  febrile  condition   seerae<l    to   l>e  n'lievt^, 
the  trequency  of  the  pulse  redu<Nid,  the  powers  of  the  system  genemlly  to 
be  upheld,  and  the  stomach  and  bowels  in  no  way  ii-ritated.     Headache  and 
eeiisorial  disturbance  diminished  under  its  use.'     He  prcscribetl  15  to  20 
dmris  everj-  two  or  throe  houi-s,  until  convulesccnce  was  tairly  established.* 
Ill   France  it  was  used  sot>n  attcrwanls  by  Aran,  Mathey,  and  others.     Ac- 
coniing to  Mathey,  by  the  third  day  after  tho  medicine  was  coniiuenoed, 
ofteu  by  the  second,  or  even  by  the  first  day,  the  proCTess  of  tho  tlisease  was 
checked.    He,  however,  prescribed  not  more  than  thirty  dnjps  a  day  ;  but 
Anui  increased  the  do^e  to  twice  or  three  times  as  much,  or  e^'cn  more  than 
this,  and  obtaini^d  equally  satisfaetorj-  i-crtults.     He  conceived  tliat  certain 
cofieis  were  not  bcncfitod  by  this  treatment,  <«4j>ecially  those  occurring  in  young 

•  Op.  d(.,  p.  4St. 
■  Ik>i>t<>n  MedicAL  and  Surgical  JoarD&l,  Pvtrtiarjr,  1SS7,  p.  63. 

•  Nbw  York  Medical  Jouninl,  vol.  xx.  p.  S73. 

•  Cotnixtnrtiiirii  il<>  Tlt/'rajfi^iitiiiuv,  IftSO,  p.  83. 
'  Hotttblj  JouriLil  o(  MeiliciU  ScU*noe,  t^fplnmbur,  18S3,  p.  34A. 
»  Bdliiburgh  H<Mic4l  Journal,  July,  1S61. 
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ami  hftalthy  pontons  of  a  tyinguinc  temperaTiient,  and  that  it  was  moat  effic'kil 
when  the  |tatient«  were  of  a  dcHL'alt!,  feeble,  lym]ilmtii-  eoiintitutioii,  or  Jj*! 
been  exhausted  by  previous  disea^H;,  when  the  lotal  inflammation  was  ceileiiis- 
tous  rather  than  phleE^moiiuus,  the  iiulrie  tioii  rathi->r  tlian  tetuic.  uiiil  the  tfiu- 
]>craturc  not  very  hi^Fi.  It  ap]K.-aiva  to  be  modt  useful  in  the  mihter  and  miire 
BUiK-rficial  forms (.(ftnunnatic  ci-j^ipelus,  in  the  chrouieuiid  wandering  foniu, 
in  a  wonl,  in  all  tliat  iuvuivwl  debility  of  the  «y8tom.  It  would  sofni,ttl*j,lo 
have  bt'en  suoeessfuUy  used  ub  a  propnyhn-tie  for  i  M-reoiirt  about  to  be  openikd 
upon  iu  surgical  vranU  where  urysijielas  ])r\'va!lea.' 

Ab  late  ae  1880,  the  utility  of  tineture  of  ehloridc  of  iron  in  this  diautt 
was  still  reeoj^niztd  in  Etlinburirh,  for  it  isstaUMl  by  Miller  thiit  in  thcR^rnl 
liifiniiary  in  that  city  the  nrdiiiaiT  treatinenl  of  eryyi^whis  consitte*!  <"f  g 
purtre,  milk  diet,  and  the  iron  tincture,  witli  a  drtt*ninir  of  flour  and  W'ttoih 
waJdiiig.  lU  etfwt  on  the  milder  eaHert  was  nuuafestt-*!  in  a  ft»w  liourx  in\». 
riably.  With  thetki  utatentents  the  ex|K?rienL-e  of  the  writer  giilxttaiittaUj 
agrees,  mid  while  the  measure  of  the  imilii-ine  fi  utility  is  not  alwaya  the  fame, 
it  ap])eans  to  hnn  none  the  IciiiK  prompt  and  decided,  althougli  mo»t  uuetjoivfr 
cally  >so  in  the  Uwh  pthenie  forms  of  the  di^cajfc.  The  impre»ttsion  he  has  re- 
eeived  from  his  uxjK'rieiK-e  \t<  tliat  thih  pjx'paration  ha^  a  double  intHle  of  aetioti; 
lliat.  it  acts  hy  ooni^tringing  the  bloodve^eU,  and  thi-rvhy  limiting  tliu  intknt- 
nrntory  process,  and  that  while  it  tends  to  maintain  tlie  nomail  const itution 
of  the  blood,  it  also  eountcractfl  the  noxions  operation  of  the  ^toisou  iu  the 
eypteni. 

It  is  pi'oper,  however,  to  state  that  a  leee  fiivorablc  judgment  ha»  been  pro- 
noimcet!  by  titimo  clinieal  observer.  Ixing  a";o,  Todd,  pi\*iMte*j*L"S8ed,  noiloubtf 
in  tavor  of  his  own  stimulant  method,  eonsidered  tliat  thu  iron  might  be  use- 
fnl  in  otiierwise  benifi:i]  <ju»es,  partly  ami  chiefly  because  it  excluded  depress- 
ing ti*eutment.  "  But,"'  he  added,  "  I  would  as  Boon  think  of  trusting  to  it  in 
tJie  Ireatiueiil  of  grave  eases,  as  I  would  to  the  billionth  of  a  urratn  ol  aconite, 
or  of  aiiiiea,  or  sulphur,  or  any  other  honireo|iathie  absurdity  ;  '*  but  five  yuin 
later  he  snrtone<3  this  conteniptnons  judgment  by  the  advice  not  to  trust  to 
the  mwlieine  alone,  "  but  merily  to  use  it  as  an  adjimct  t<>  tin-  stinmlanl  regi* 
men."*  Xeltel  was  not  very  bapjiy  in  deelaring  tliat  the  ine<lii:ine  "ought  to 
be  entirely  disairdeil  from  the  treatment  of  erysiwlas,  for.  like  all  thepav- 
paratioiiH  of  irctn  it  ineivswes  the  temj-ienitun;,  and  is  therefore  ityurious  m 
febrile  dist«fit«."*  Tho  question  is  not  whether  imn  mises  tlie  temiK.>ratun!, 
but  wlietli«r  this  preparation  of  it  tends  to  cure  ervsii>elfls.  Estlander  pro- 
nouncwl  it  to  k;  of  no  real  utility  f  and  Dr.  K.  J.  Lee  eonclndl^l  that  case* 
treated  with  it  were  *>f  longer  dunition  tlian  usual.*  But  the  weight  of  tes- 
timony upon  the  subject  is  altogether  against  these  objeutore. 

It  would  be  easy  to  enumerate  many  other  medicines  than  the  few  which 
have  been  mentioned,  and  wliieh  Imvy  been  set  forlli  as  posseestiig  a  really 
modifying  and  unrative  influence  in  this  disease,  but  aa  a  type  of  tlic*m  m»y 
bo  given  the  following  conclusion  resijecting  one  of  t!ieni,by  n  WTiter  oitoa 
the  subject :  '*  It  is  difficult  to  decide  which  is  the  l)est  treatment,  but  exiieri- 
ence  seems  io  point  to  biearbotmte  ttf  soda,  largely  diluteil  with  water,  to  be 
drunk  warm."^  Such  conclusions  indicate  how  great  is  the  incompetency  of 
some  observers  to  judge  of  the  operation  of  modiciuee. 

*  RiiU^tin  (ir-  Th^rftp<'ntiiiii«.  I.  Ifll.  p.  12. 

■  M<H]k-sl  TicurM  oud  OivxL'tte,  Jul;,  I&55,  p.  SO. 
>  C'linirai  Leoturws,  18W,  p.  21fi. 

*  Mcdiwil  Ruuoril,  vol.  iv.  p.  79. 

^  MiiJical  Times  niid  (lasutto,  DLVjt.-mlHT,  1871,  p.  716. 

*  I'rflctitwniT,  wl.  viii.  p.  156. 

f  Braithwaitu'M  Kvtruspvlct,  Quarterl;  SpitonK,  1680,  p.  171. 


Til  erysipelas  of  infants  at  hirih  no  treatmeut  is  of  much  avail,  but  it  neoessa- 

riXy  must  consist  mainly  of  tojiioal  agoits,  siioh  as  have  Ix-en  i'numcratc<l  for 

f  ho  dit*ea6e  u«  it  ocTurw  at  a  later  ago.     (>f  theeo,  oxido  of  rMw  utid  niereiirial 

ointments  are  most  gL-iifriiUy  recommended.     When  erysipeliut  uttbcte  persoiiH 

at  the  opposite  extremity  of  life,  tlie  only  modification  ot  the  oitlinary  irent- 

iii«^nt  ithoald  consist  in   tho  free  but  judicioua  ad  ministration   of  ak-oholic 

Htimulantd,  and  of  the  pFejianitiout)  uf  bark   iii  tonie  and  stimulant  do^eft. 

VVlicn  the  disease  commences  in  the/«uA?*,  or  extends  into  the  fantt/x,  these 

j>art--*  should  be  treat*;d  with  astringent**  (nitrate  of  silver,  chloride  nr  sulphate 

of  iron)*  which  nmybc  applied  bvnn.'-anj*  of  a  «wabor  bnislijor,  still  better,  by 

m*^.ntm  of  the  steam  atomizer,  which  iff  efjiially  appropriate  when  the  inflam- 

TOiLtion  invuxles  the  hronckia.     If  the  swelling  of  the  mucous  memhrane  of 

tl»e  larmx  interi'eres  with  respiration,  it  should  be  scarified,  and,  if  this  pro- 

cotluru  tail  to  give  relief,  the  operation  of  tnR'hcotcmy  remains  as  a  last  re- 

fiotux:e.    It  is  jxMwiblc  that  a  large  blister  on  the  chest  might  be  of  service, 

.but  the  evidwice  of  its  virtues  is  not  conclusive. 

It  is  unnecessary  in  this  articlo  to  discups  in  detail  the  treatment  of  epi- 

ffcmic  erysipelas^  or  even  of  those  tyi'hoid  states  of  the  diseaee  in  its  spomdic 

form  which  are  occasionally  met  with.     As  in  all  similar  casen,  the  treatment 

of  tbe  local  affection  must  Iw  auhordinatcd  t«  the  (j'pc  of  the  attack,  that  is 

tn  ea.y  to  the  treatment  of  the  typhoid  state.     In  carrjing  out  this  idea,  the 

practitioner  must  not  he  misle*!  hy  the  delirium,  etc.,  into  bcHcving  that  a 

'tu-mngitis  existd,  for  no  lesions  representing  that  disease  are  ever  found  after 

dtiiktli.     'Hie  most  efficient  remedies  are  alcohol  and  ojiiimi,  or,  for  thefonnor, 

raftee  may  )>e  sul>stitute<t,  and  quinia  in  small  and  re|)eate<l  dosee  should 

be  given,  while  stimulatirii;  food  is  not  omitted.     As  in  other  tyjihoid  affcc- 

tionSf  serpcntaria,  ammonia,  cami>hor,  musk,  etc.,  may  be  useful.     In  tJiis 

fonn  of  tne  <li!4i.thse,  good  nursing  is  of  primarj"  irai>ortanc«,  and  includes  not 

only  the  hygienic  measures  that  have  been  ^>omted  out,  but  the  watchful  and 

ja(licion«  a'tministration  of  stimulants.  toiin:s,  and  food,  as  tbcy  may  be  re- 

qtiircd  by  thti  varying  uouditiou  of  thv  patieuU 
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NOMKNCLATURB. 

It  has  long  been  known  that  a  certain  number  of  palietitx,  who  Imve  r&- 
ouved  wounas  by  atritient,  or  by  the  huniU  of  the  surij^eon,  mav  suttiiT  t'mm 
l^neral  c-onstitutional  »ymptoiiw  of  greattr  or  leas  severity.  To  designate 
tlw  couditioii  of  the**;  patieiita^  the  t«rais  pyeemia,  wptiiwmiu,  »eptioo-pytemia, 
ichorrhH^uiiu,  iiifliiumiutory  fever,  Kumeal  fever,  traumatic  fever,  Hnppiirulive 
fever,  purulent  infection,  cti\,  have  boon  iisod.  Those  tonus,  however,  are 
need  in  ditlVrcnt  ways  by  different  anthoro.  At  fir«t  the  tendency  was  to 
groap  nil  these  conditionn  together.  Since  1848, however,  ji^winia  and  septi- 
cffiimm  Imve  been  diritinguitdied  aa  difl'ereiit  coiiditious.  At  the  pruHciit  time 
wmuy  different  views  ppevail.  , 

Billroth  defines  M^pticwmia  tn  l»o  "a  constitutional, goiierallv  «cut«  ditteasej 
which  is  dno  to  the  alworfition  of  various  putri<l  siibsrAht'ow  into  the  blood, 
and,"  he  add«,  "  it  is  thoufjbt  that  ther»e  act  as  fomienta  in  the  blood,  and  upoil 
it  («►  that  it  tunnot  tultil  itt»  phyi»u»logical  functions."  I'yfemia  is  "a  iliseaae 
which  we  sufjxwc  to  be 'due  to  the  ahsorptiou  of  pus  or  its  coustitueniH  into 
the  blood."  Huetor  says  *'-8epticaemic  fever  is  produced  by  the  entrance  of 
products  of  putrefiirtioii  into  the  blood.  It  is  jiossible  that  the  pi-oducts  of 
putrefaction  are  of  diffcrt»nt  kinds,  and  tliat  coiisetmcntly  there  ai-e  different 
vuieties  of  eeplii^wuiia."  He  defines  pyaemia  as  follows:  "Pyiemic  fevers  are 
d»v«loped  by  the  introduction  into  the  blood  of  the  components  of  pus,  either 
ikd  aerum  or  the  pus  globule**.  The  pus  niiiy  cnt<.'r  directly  into  the  bli>od- 
tooooIb  or  IjTDphatics,  or  it  may  first  form  parts  of  thrcimbi  in  the  veins,  and 
then  enter  the  circulation,  carried  in  t}ie  fragments  detached  from  these 
thrombi."  He  distinguishes  eimple  pyaemia  from  metastatic  pyicmia,and  ho 
«lao  admits  of  a  combination  of  pyfennu  and  se{>t)ca'niia,  which  he  caIIs  M?p* 
tieo-pywmia.  Bunion  Sanderson  says :  "  ^V^lat  T  mean  by  scptica'mia  is  a 
constitutional  tlisorder  of  limited  duration,  produced  by  the  ontmnw  into 
the  blood  stream  of  a  certain  quantitj'  of  soptiti  muteruil.  It  niust,  there- 
fore, be  regarded,  not  bo  much  aa  a  disease  as  a  oomjilication,  diflering  from 
t>yfemi&,  not  only  in  the  tact  that  it  has  no  necessary  connection  wiui  any 
oral  pntcesa,  either  primary  or  secondary,  but  also  m  the  important  partirii' 
lar  that  it  ha.i  no  development.  Pyiemia  is  a  muligiiatit  procc*w,  which  goea 
on  and  on  to  its  fatal  end ;  but  in  the  case  of  septicHemhi,  inasmuch  as  the 
poison  which  pixKluces  it  bus  no  tvudenoy  to  multijily  in  the  organism,  there 
M  no  reason  why  the  morbid  proi*o»w  should  not  come  to  an  end  of  itself,  uu- 
Jow  either  the  original  dose  is  tatal,  or  a  second  infection  takes  place  from  the 
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Bame  or  another  source."     Mr.  Savory,  speaking  in  the  ileliate  on  prsmiasi 
theCliiiicul  Pocioty  nf  London  in  1874,  clatwea  septicieiuia  and  pytwnia  ir*- 
getbor  AS  but  tliflurent  tlcgivt'B  <>1'  ellbet  of  the  same  |M.iiri<:tu.      The  Luuiioo 
Royal  OoHc'ge  of  rhysic'iauH  dcfiuas  pyiemia  to  be  "a  febrile  affcctiwi  rwolt 
ing  in  the  t'ornmtion  of  absceanes  in  tlie  viscera  aiul  other  fiarts/*    OnliniifT 
usage,  at  the  present  day,  applies  the  tenn  pyaemia  to  those  eflM«  in  wliii'l 
iiiiarctions,  ubbcesties,  and  local  iiiflainniations  are  present;  while  the  imu 
septiceeuiia  U  euipluye<l  to  dt'sigiuite  «u»es  in  which  Rimilur  clinical  t*yinpt«» 
exuit,  but  in  which  no  lesions  ore  fomid. 

But,  ae  Koc'ih  t>ays,  the  nanie^  pytemiu  and  ecptiofemia  no  lontc^'  cxftrea 
what  was  originally  meant,  by  them.  For  pyceniin  does  not  arise,  an  wa6fo^ 
merly  wupposed,  from  the  entrance  of  pus  into  the  bloodressel^,  nor  i*  «pti- 
etemia  a  putrelaction  of  the  Uvui^  bloi.Hj.  These  have  only  remained  in  o* 
as  general  mimes  for  a  number  ot  Byniptoinu,  whieli  most  probably  belong  u> 
a  series  of  different  diseiuwa.  In  this  article  the  word  pyivniia  will  W  iwi) 
as  a  general  t«rm  to  designate  the  entire  group  of  vaecs. 


Nature  of  Pyemia. 

There  are  thrw  theories  whitrh  have  been  held  as  to  the  nature  of  pyieinin:— 

I.  'ITiftt  pus  U  abfiorbed,  ciivulatoe*  in  the  blood,  and  acts  as  u  jjoison; 

II.  That  a  chemical  poison  is  ovolvetl  from  pus  and  the  other  matten*  which 
are  found  in  wounds,  and  tliat  the  system  is  poisoned  by  this; 

m.  That  microscopic  yrgiiiiisnis  are  iutrocuic-wl  into  and  devL'Io|»ed  in  the 
wonnil,  find  their  way  into  the  blood  and  tlebued,  and  there  multiply. 

I.  The  Theory  op  Pus  Abrohpttok. — The  idea  that  puB  can  be  aboorM 
and  act  as  a  blotMl  {K>iw>n,  is  a  very  old  one,  ihiting  from  the  times  of  Ambmifie 
Par6  (I06I)  and  Uoerhaave  (1720).  Hunter,  hi  1784,  uK-Mlifitil  the  ^la-MiilitiK 
views  by  de<,^!ariiig  that  the  pus  was  derived  from  the  interior  of  intlnriKu 
vebiH,  and  found  its  way  fnmi  themts  intti  the  ciroidatiiig  Idooil.  The  id« 
that  the  symptoms  and  lesions  of  pytrmia  were  due  to  the  presonce  of  fua  in 
the  blood,  whether  absorbed  from  wounils  or  from  inflameu  veins,  cotitinaed 
to  prevail,  based  ^)artly  upon  clinical  ob(*crvation,  partly  uj^n  the  results  of 
injections  of  pus  mto  the  veins  of  animals,  until  there  ajiiteared,  in  184ti  and 
in  snbsefiucnt  yeaiiii,  the  studies  of  Vircliow  conceniing  tlirumtoins  and  anh- 
b'siii.  lie  fihowed  that  the  changi-s  in  the  veins  which  Ixad  been  regarded 
ae  due  to  phlebitis,  were  caused  by  tlie  coagulation  of  the  bU>od,  ami  bv  sub- 
seiiuent  deeenerative  changes  in  the  thrombi  thus  formed ;  that  the  in£iut> 
tioua  and  abscesses  seen  in  the  viscera  were  due  to  emboli  which  had  becama 
detached  from  the  softened  thrombi ;  that,  as  the  white  blooil  ^globules  and 
pus  globules  were  identicjil  in  ap|x*arame,  they  could  not  be  (Ksliinruislicd; 
and  that  it  was  inipr<^il>nble  tbitt  pus  gloljuh«  nuule  their  way  intti  tiie  blood. 
These  researches  artonled  11  mwrhanical  explanation  of  some  of  the  lesions  ui 
pvjemia.  But  there  was  still  a  tendency  to  ascribe  to  the  absorption  of  larid*- 
ble  |jus  a  certain  number  of  the  lesions  and  s^-mptoms.  Sedillot,  Webtf. 
Billroth,  aud  others,  have  held  that  laudable,  iresb  pus,  was  capable  of  beiitt 
absorbe<I,  and  of  proilucing  afebrile  movement.  This  opinion  has,  IndwL 
been  coutrovertwl,  but  the  dou-trine  of  the  absorption  of  laudable  pM  lat 
hardly  yet  disapjKiared  from  pathology. 

II.  The  Chemical  Theoky. — Gaspard  (1822),  one  of  the  earliest  iuv(?sti|fr 
tors  of  septicemia.  sui^gcBted  that  the  poison  might  be  one  of  the  chetnioi 
products    of  putrefaction.       This  upinign  was  sustained  during  subs«jiteiit 
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fears  by  other  obflcrvere.  The  raost  thorvmgh  sttidiea  of  the  subject,  how- 
nrer,  from  this  point  of  view,  are  those  of  Panum  (1855  ami  1H74).  His 
itudied  were  careful  aud  eyritciuatic,  and  wore  earriwl  on  during  a  immlMjr  of 
rears.  Ilis  conelu«ioiiB  arc  essimtinlly  us  follows:  "It  is  dfrnoiijutrnted  that 
iherc  is  in  putrotying  fluids  a  spcoitie,  ohoiuical  substaiico,  hoIuIiIc  in  water. 
rhU  auhatance,  it"  introdueed  into  the  blood,  pnidueej*  thej«iculiursvniptomR 
rhich  belong  to  what  is  usually  called  putrid  or  sej>tic  infection.  'I'liis  aul>. 
itmnce  poseesaes  such  infectious  properties  after  being  completely  freed  from 
iJl  microscopic  organisms."  Attempts  to  ifiolatc  this  infectious  substance  and 
bid  a  definite  chemicral  wjmposition  for  it.  have  not  been  guceossful.  Ilillcr 
1876)  also  went  over  the  ground  very  thoroughly,  and  arrivL-d  at  the  f«n- 
tloHion  that  tliere  were  two  putrid  poisons:  A  chemical  poison,  producing 
grmptom.'i  in  proportion  to  its  dose;  and  a  septic  femient  ot  e:reat  malignity, 
b  malignity  increased  by  successive  inoculations.  Besides  these  views  of  a 
^emical,  putrid  poison,  it  must  not  be  forgotten  that  the  introduction  of  a 
irariety  of  substances  into  the  circulation  can  pmducc  fever.  ISlond,  sohitions 
>f  Bulpliatc  of  amniuniuni,  even  distilletl  wator.  can  act  in  this  way.  It  must 
d«o  be  remembered  that  in  simple  fractures,  where  no  air  or  germs  contained 
In  tiie  air  can  approach  the  wound,  there  may  Iw  fever.  In  such  cases  it 
loezns  probable  that  the  absorption  of  the  tissues  destroyed  by  th«  coutusiou 
Bay  be  the  efficient  cause: 

in.  Th B  G  KBM  Tii KORV.  — This  theonr  is  founde<I  on  Pasteur's  stud ies  coneem. 
ing  putrefaction  and  fcnucntation.  He  has  deraonstratetl,  to  almost  universjd 
latisfuction,  thul  putrefactiun  and  fcrmcntatiun  are  due  to  the  presence  and 
irrowth  of  certain  uiinute  organisms;  that  uuloss  these  organisms  are  pixsent, 
fermentjition  and  putrefaction  do  not  take  place;  that  those  organisms  are  in 
Hut^NJiision  in  tlie  air,  and  that  it  is  for  thi«  reason  that  the  access  of  air  in- 
Inoes  putrefaction.  From  tlicsu  facts  came  the  probability  that  tho  ditt'cront 
infetitioiw  diwfa^'s  might  be  due  to  analogous  processes;  to  the  intro*iurtion 
»f  microscopic  organisms  into  the  body,  and  to  their  mvdti]iUaition  tliero. 
SeptiL'Ufmia  and  pytemiu  have  been  c.-<i>ccially  studied  i'wm  this  jKjintof  view. 
tfotwitb  stand  ing  all  the  work  that  has  been  done,  however,  we  are  still  fur 
from  positive  results.  Investigations  have  been  carried  on  in  two  directions: 
[H)  examinations  of  the  blood  and  tissues  in  persons  who  have  died  of  pyieniia 
Bid  aepticicmiu;  and  (2)  the  production  and  study  of  similar  legions  in 
binials. 

f  (1)  The  Exominntion  of  tM  Bbfid  and  TlnsufS  in  P^rsoits  tcfio  have  Died,  of 
naenuu  and  Sfj>tin(Enn(i. — ^Thi«  stinly  is  rendered  t*ingnlarly  difticnlt  by  the 
nunutc  size  of  the  miepoecojnc  organisms,  and  all  a'ttem]t"ts  to  distinguish 
these  botlics  bj*  means  of  staining  or  of  chemical  reagents  have  bo  far  proved 
iinaatisfactorj'.  They  arc  fomid  of  two  principal  sha]>es;  little  rods  of  various 
KiKix,  whicJt  may  Ix-  suigle  or  joined  in  chains;  aiiil  little  globules  which  ai-e 
Liillected  in  nutsses,  or  joined  to  form  chains  or  ilnmli-bcnM,  or  spattoi'od  singly. 
The  generic  name  for  both  is  Itocferh,  but  it  has  liocomc  cuRromary  to  call 
the  rods  ban^teria,  and  the  Uttle  round  Iwdics  mtcroiwri,  although  other  names 
have  also  been  given  to  tlicm.  The  larger  rods  and  the  clumps  of  ndcro- 
tocci  can  usually  be  made  out,  but  the  smallest  rods  and  the  scattered  micro- 
cocci are  always  uncertain  objects.  It  is  also  still  undecided  whether  the 
micrococci  and  iMictcriu  are  the  same  organism  in  difieront  stages  of  devclo[>- 
BMnt;  ^vhcrbcr  there  aro  a  variety  of  these  organisms,  one  for  each  infci-tions 
diaoaae;  whctlicr  any  of  them  are  altogether  harmless.  Observations  <Jittcr 
also  as  to  whether  the  rods  or  the  micrococci,  or  eitlier  iiidittcrentt^',  arc  the 

Jtive  agents. 

Birch-lfirschfeld,  examining  the  fluids  trom  a  number  of  wounds,  found 
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that  the  pus  from  healthy  wounds*  sometinnw  contained  rod  bactem,  some- 
timus  uo  organiHiiia ;  but  that  wheu  micrococci  wciv  present,  the  woiiimU 
were  uniffirnilj.-  unheulthy.     In  the  blood  of  pytemif  |>uticntA,  he  fomid  sonie- 
tiriR^  nothitig,  sonietitnt-rt  miproeocei  in  tho  plaHnia  and  in  the  whilt  tloal- 
globulps.     IIo  a\m  found  that  ptis  from  pyifmif  jmrients  wna  more  tiifoctiom 
than  niitrcfying  ttuid!*,  whi-n  in)iH>t«d  in  unimuU,  and  that  Hueli  puBWules 
infcctioua  after  it  had  W^im  \o  putix-f)'.     lie  believer  that  the  micrococd 
rather  tlmn  llie  rod  biK'terJa  produce  pyiemia.     On  tjie  oliier  baud.  Ranke 
haa  found   inici-ococci   I'egularly  present   in  wounds  treated   aiitinepti tally. 
Cheyne  found   that  no  rod   bwtcria  wore  prcftciit  in  the  diflchargefi  fmiD 
wounds  treated  antiseptically,  but  that  micrococci  were  often  present.    He 
re^mrds  the  presence  of  bacteria  a«  t-ausing  pyiemia,  while  micrococci,  he 
believes,  are  hamiless. 

Tlie  committee  of  tho  Loudon  Pathological  Society  found  that  organisms 
were  sometinioa  2"'c«t!nt  in  tlic  blood,  Aomotimw  absent.  Roda  were  found 
moBt  constantly,  but  Ixwidea  thctio,  ovoid  Ijodics  moa«uring  from  3  ;•  to  B  ^ 
[micro-uiillimetre^T-A^  millimetre];  other  bir^r  granuiee,  Bometimea  in 
clumiHi ;  and  dumb-beUa.  In  the  organs  and  tuauee  after  death,  the  com- 
mittee found,  in  a  large  uumltjcr  of  coaoB,  micrococH;  espcciallv  in  the  thvhiid 
gland,  heart,  lungs,  liver,  kidneys,  Buprarcnal  capsnK>«,  spleen,  l_>nnp*iiftti<- 
glands,  and  blood  clot.  They  were  nearly  always  in  bloodvo»*sol6  and  uiiualljr 
m  capillariei*.  IJaoteria  were  only  found  in  two  eai<e.«,  both  soraewliat  doDbt> 
ful.     Many  other  observers  have  also  found  micrococci  in  the  tissues 

The  general  result*  of  the  examinations  of  the  human  subject  are  that,  in 
the  wound,  both  rods  and  micrococci  are  found,  but  that  it  is  doubtful 
whether  one  or  the  other,  or  both, are  tlie  hunuful  agents;  in  the  blood,  both 
rods  and  micrococci  are  sometimes  tound,  rods  most  frequently;  in  the  tis- 
sues, micrococci  are  found  fretiuently,  rods  but  seldom. 

(2)  jpte  JCxpcriments  on  Anmab  have  consisted  chiefly  in  inoeuhiting  aniiDab 
with  piiH  from  pynemic  i>atients;  with  nutrefying  fluids  of  dittereut  kinds, 
e6piH.ial!y  blood;  and  with  blood  from  otner  animals. 

The  inoculation  of  ^n/.s  from  the  wounds  of  pyemic  patients  is  tumally  &ta] 
to  animals ;  sometimes  without  any  lesion,  sometimes  with  metastatic  inflim* 
mations  (Birch-IIirschfeld). 

The  inoculation  o(  putrefyirtf/lhod  w  other  fluids  acts  in  tliree  ways.  Large 
dews  destroy  the  life  of  the  animal  after  a  diort  time.  Small  doses  produw 
no  symptoms,  or  tninsitory  ones;  or  after  some  hours  the  animal  Ixx-oniw  ill, 
emaciates,  gradually  lowes  strength,  and  dies.  The  putrefj*ing  fluidi*  iryected, 
always  contained  bacteria,  and  most  observoiv  hold  ihatif  the  liacteria  are  re- 
moved, tho  remaining  fluid  is  harmless.  But  Panum  huH  shown  that  the 
fluid  may  be  poisonous  after  the  removal  of  the  bacteria ;  and  Hiller  ha 
shown  that  the  liactcria,  when  isolated  from  the  putrid  fluid,  may  lie  liann- 
less.  Davaine  lias  shown  that,  in  eepticfemic  animals  inoculated  «)ucce«ively 
one  from  the  other,  tho  bhxxJ  becomes  constantly  a  more  virulent  noison. 
Burdon  Sanderson  has  «hown  tliat,  if  a  iK-'ritonitis  be  first  artiflcially  pro- 
duced  by  some  chemical  irritant,  the  fluid  from  such  a  wTitonitis  will  bj 
successive  inoculation  become  more  aud  more  vu-ulent,  and  will  contain  ba^ 
teria. 

There  haa  been  considerable  diversity  of  opinion  as  to  the  oonetancj  of  the 
presence  of  organisms  in  the  blood  of  animals  thus  inocohited.  Ko<'b,in  his 
experiments  on  mice,  found  in  the  blomi  of  tJiose  killed  by  large  injections  of 
putrid  blood,  a  few  rods  of  diflercnt  sbies,  and  micrococci ;  but  if  the  animals 
were  inoculatetl  with  a  very  little  septic  fluid  luid  developed  acinic  »'_\Tnp- 
toms,  then  otdy  the  small  rods  wore  prcacnt.  in  largo  numbers.  Pagt«ur  hia 
endeavored  to  isolate  tho  organisms  peculiar  to  pyiemia  by  successive  cotti* 
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vatioHB.  lie  has  arrived  at  the  conclusions  that  there  h  a  special  rod-shapocl 
fomi  of  ba<:teria,  j>eculiar  to  pyseinia ;  ttiat  tliie  organistn  does  not  grow  in 
contact  with  the  air,  hut  is  killed  by  it  {ana^rofiie) ;  that  micrococci  are  de- 
veloped from  tliesc  rods,  which  are  not  afft'ctt'd  hy  the  air,  and  which  can 
under  favorable  conditions  grow  into  rods ;  that  there  is  another  form  of  rod- 
boctoria  which  produ<je8  hxal  suppuration. 

There  seema  good  reason  to  believe,  from  all  these  different  experiments^ 
that  putrefying  fluida,  when  injected  beneath  the  skin  or  into  the  veins  of 
animals,  produce  serious  symptoms,  or  death.  These  puti-efying  fluids  in- 
variably contain  iMW'teria,  If  the  bacteria  are  removed  by  filtration,  boiling, 
etL%,  the  tUiicl  is  still  poisonous  (Galium)-  If  the  bact^jria  removetl  by  filtra- 
tion are  iitjected,  they  arc  also  poisonous ;  but  if  these  bacteria  are  washed 
refreatedly,  they  may  lie  innocuous  (Iliilcr).  t>n  the  other  hand,  successive 
cultivations  of  a  particular  kind  of  bacteria,  in  indifferent  lluida,  produces  an 
or^nism  which  le  constantly  poisonous  (Pasteur). 

Tlieae  putrefying  ffuids  seem  to  act  in  two  ways:  (1)  as  a  direct  and  rapid 
poison  ;  (2)  in  small  doses  as  a  slower  poison.  In  the  animals  killed  by  large 
uo8»i,  few  or  no  Ijucteriu  are  found  in  the  blood,  nor  is  their  fro?ih  blood  poi- 
Bonons  to  other  animals,  in  the  animals  killetl  slowly,  by  small  doses,  Ijacteria 
are  found  in  the  blood,  and  the  trcsh  blood  is  poisonous  to  other  animals.  It 
is  still  uncertaiu  whether  the  svmptoms  and  lesions  produced  in  animals  by 
each  iiyeetions  of  putrefying  nuiua,  are  identical  witJi  the  symptoms  and 
!  lesions  of  pywmia  in  man. 


Symptoms  asd  Lesions  op  Pf£MiA. 

It  is  impowible  to  describe  the  symptoms  ajid  lesions  of  pyeemia,  as  we  can 
those  of  a  definite  disease.  The  best  that  can  be  done  is  to  enumerate  the 
different  conditions  which  are  commonly  spoken  of  under  the  name  of  pyje- 
mia,  and  to  describe  the  symptoms  and  lesions  which  belong  to  eadi  eon- 
1  ilitiom 

L  There  are  a  certain  numhor  of  cniWM  of  wonnds  and  of  injuries,  which  are 
I  _,iaracterixod  by  tho  proseni*  of  a  febrile  movement,  without  any  other  symp- 
ttoms.  The  wound  is  healthy,  the  patient's  general  condition  is  good,  the 
fp!>rile  movement  is  of  moderate  intensity,  lasts  a  few  days,  then  disapitears, 
and  tlie  patient  goes  on  to  recovery.  This  symptniii  occurs  in  cji»ws  of  wounds 
which  are  left  oj^kmi,  in  a  certain  numlK!r  of  cases  in  whit-h  the  wounds  are 
trewKtl  jintiseptically,  and  in  simple  fractures,  especially  fractures  of  the  thigh 
(Volkmann).  In  these  ciisea,  there  accma  to  be  no  infection  from  without;  no 
development  of  any  organism;  no  formation  of  a  chemical  poison.  It  seems 
prolHible  that  the  tebrile  movement  is  due  to  the  absorption  of  portions  of 
tissue  which  are  dead,  but  not  putrctyiug.  In  such  wounds  and  fractures, 
the  ityury  is  often  sufficient  to  de-'^tniy  the  \'itality  of  some  portidns  of  tissue. 
Those  jwrtinnf!.  do  not  putrefy,  but  un<lcrgo  noenibiotic  ehanges.  The  absorp- 
tion of  such  dead  tissues  in  certain  susceptible  persons  may  he  capable  of  pro- 
dneing  a  febrile  laovcment. 

I  IL  There  are  cascM  in  which  in  some  part  of  the  bod;^  a  portion  of  tissue  is 
not  only  dead,  but  luidergoing  jiutrefaction.  While  this  proecss  of  putrefac- 
tion is  going  on,  tlio  jiaticnt  suffers  fn)m  rigors,  a  febrile  movement,  disturb- 
anee  of  the  st*mme,h  luid  great  prostration,  and  may  even  die.  But  if  the 
putrefactive  process  is  arrested  in  time,  all  thej*e  symptoms  at  once  disappear, 
aod  the  patient  recovers.    The  most  marked  examples  of  such  a  condition 
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ore  oeeu  after  childbirtli.  A  woman,  aftor  a  natural  labor,  U  doing  [leriectly 
Wtill,  until  on  the  fourtli  (lay  hIic  is  seized  with  ri^om,  a  febrile  mOTdniaiii, 
and  voniitine.  The  teniperuturc  runa  up  to  104°,  there  U  great  proetiitioii. 
the  woman  looks  very  ill.  She  rfniain*  m  this  condition  for  48  hours;  tIiw. 
after  rejuailed  Hyring^lng,  a  small  piwe  of  putrid  membrane  ir*  dl'whar^eil  fp'tu 
tho  uteniH.  Within  lialf  au  hour  the  temperature  liiun  fallen  to  the  uoniiil. 
and  the  patient  has  no  other  ba<l  symptoms.  The  caaea  may  be  even  iuoh! 
Berious  than  this;  J.  Matthews  Duncan  reports  the  following: — 

A.  K.  viiis  delivered  niiturally  of  her  eeconJ  child  on  Juiie  8.  Flooding  occamd 
after  thu  hirth  ul'  itie  child,  und  ttlight  Iuks  of  bloo<l  continued  for  seven  day».  Tlwi 
tb>e  locttin  beeiime  fetid.  On  the  eighth  day,  she  had  rigors,  vrbicli  were  repeated 
daily.  She  was  brought  into  the  hoa[iiLaI  on  the  Irritli  <ky,  and  was  delirious  ihw 
night.  On  tho  eleventli  Any,  she  cninjilnined  ol*  no  pain,  visa  pale,  sick.  frniucDtij 
Tomilinp,  wiih  <linrrhtca,  the  uterus  icmltT,  Vtrcath  sweet,  re6|iinUion  44,  pulw  146, 
li^mperature  |U4°,  copious  tluw  of  slinking  lochia.  A  piece  of  jilacentn  wait  rcmovd 
from  tiie  vuginn.  Under  the  influence  of  chloroform  the  hand  wa«  introduced  into  tbc 
uterus,  and  adherent  [placental  masses  were  removed.  The  whole  genital  tract  «v 
then  wiii^hed  out  wit1i  »  Holutioii  of  carbolic  acid.  That  night  the  delirium  ceated;  the 
pulse  WHS  lijo,  tlie  tciu]>enilurc  10 1  ^.     After  this,  the  recovery  waft  uoiniermpted. 

Similar  symptoms  are  aeen  in  aome  {)ur»ons  who  have  received  wound*. 

A  man,  10  year*  old,  van  shot  in  llic  popliteal  t^pace.  On  the  «in»e  day  Uie  baDd 
viafi  exlnietL-d,  mid  t\w  wound  dressed  aiitifleplitull)-.  Thu  wound  discharged  ao  indjr 
a  flero-aangnineoi»  and  stTo-purulent  fluid,  that  tlie  anilseplic  dre«ainj^  were  renewi 
on  the  Ul,  2d.  4tli.  dlb,  and  6th  da^A  after  the  injury.  Ou  rhc  2d  day,  the  Imb- 
[lemtiin-  wiis  lOO*^  F.  in  the  evening.  On  Ihu  4th  <lay,  the  temperature  was  101^  is 
the  eveninj;:  on  the  Cih  day,  lU:f^  throughout  the  day.  But,  except  for  the  febrSe 
inikvument,  the  iiatient  was  feeling  well.  On  the  7th  day,  tlw  dn-ssing  was  renewM); 
and  it  was  found  that  the  edge;"  nf  the  wound  were  dark-colored  and  slougliing ;  temp*- 
nilure  I'>0'^'-tf)2".  On  the  8th  day,  the  dres^ting  was  again  renewed;  the  wound 
vns  indu-allhy  aiul  smelt  hiuUy,  ti-injM-nUure  100^;  gi-nenil  condition  of  patient  con* 
linued  good.  On  the  13th  day,  there  was  «o  much  bleeding  that  it  was  oeccssaiyia 
ligatu  thit  {topliteul  iiilery ;  this  was  done  aiitifiL-[ilically,  tenijierature  9R^-1<)2°.  On 
tlie  14th  and  15ili  iJay;^,  Ihi;  ilressings  were  changed ;  there  was  a  good  deal  of  lud 
snu'llitig  diuchurge  from  the  wound,  tem|>eralure  100*^-10] '^.  On  the  16tliday.  the 
wound  WRK  foul  Hud  sloughing,  tcmjieniturp  101^—10^°.  From  the  17lh  to  the  2^tli 
days,  the  imtic-nt  had  re)ieated  rigord,  followed  by  sweating,  temp<^rature  98'^-lOS'*, 
wound  continued  unhealthy;  jiatlenl  lost  Hesh  and  strength;  Utcru  was  appareiidyl 
thrombus  in  one  of  the  superficial  %-eins  of  the  teg.  After  the  25th  day,  the  condiiioa 
of  lIu^  wound  improved,  the  temperature  fell ;  the  rigors  and  sweating  ffuduaHy  ceated. 
By  the  'lt>lh  day,  Ihu  wound  hwl  heided,  and  the  pati<;nl  wa^  well. 

In  this  case,  notwithntatidinK  antiseptic  dreasmga,  the  wouml  became  tm- 
healthy  luid  contained  putrefying  tissue  amf  fluids.  While  the  wonnd 
remninud  bi  this  condition,  there  was  a  febrile  movement  of  moderate  intai- 
sity,  and  a  eradual  Iobi^  of  flesh  and  strength;  the  rigors  and  sweating  may 
have  \tcvu  (fue  to  the  venous  thromhosig.  When  the  wound  Ijecame  healthy, 
and  the  putrefying  substances  had  disappeared,  the  symptoius  ceased  and  tM 
patient  recovered. 

If  the  amouut  of  putrefying  tissuo  is  sufficiently  large,  and  if  it  is  not  !»• 
movwl,  tlie  symptonirt  of  poitmning  a)ntiime,  and  the  patient  dies. 

A  man,  3H  years  old,  v/Uu  lini)  sufli'ri>d  for  sRvt;nil  years  from  disease  uf  tba  knee, 
submitted  to  reflection  of  that  joint.  On  the  day  after  the  operation,  then*  was  wbo 
fever.  Thi-  wnuml  was  not  dn-sMiid  antisfptically,  a  thin  sanious  tluid  exuded  f run  it- 
Tlien;  waa  no  allempt  at  R'pair  until  itie  7lh  diiy,  wln-n  llic  superficial  portions  of  lb" 
wound  cuiumeaced  to  granuhite.     The  fever  continued,  the  patient  emaciated,  and  «*> 
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9th  day  he  became  delirious.  On  the  I5ih  diiy,  thepu  were  severe  rigors.  TKe  fever 
and  delirium  continued,  the  imiiKmiI  ;:;ra>lunily  »ankt  and  died  on  the  I9ili  day  after  the 
operation.  At  the  autopsy  it  wan  found  that  the  edges  of  the  wound  wer«;  grantilaling, 
but  tliat  its  CAvity  was  filled  wiili  toul  pua.  There  were  no  thrombi  in  the  veiiu;  no 
lesions  in  Uie  viscera. 

In  such  caaet*  as  these,  it  aeema  evident  that  the  eause  of  the  Bymploms  is 
the  condition  ol'  tlie  wonml,  and  thie  condition  in  tuni  seems  to  lie  due  to 
putrefaction.  There  ap])ear  to  be  only  two  jiroliable  explanations  of  the  way 
in  which  the  condition  of  tlie  wouml  can  pn>dm!e  wnRtitutional  RjTnptomA: 
either  some  morbitl  material  is  absorljcJ  from  the  wound,  and  poisons  the 
im;  or  the  mure  pri^sL-nee  of  gut-h  au  miliuttlthy  wuuud  is  suihciont.  It 
[IIS  that  if  it  iH  ti  [Miihoii  wliji-b  i^  alworlied,  tliin  jmirti^n  does  nut  nniltiply 
sr  absorfition,  for  the  syniptiniift  only  rnntinuo  while  the  woinid  renmui.s 
unhealthy,  and  the  severity  of  the  symptomii  is  in  proportion  to  the  amount 
of  putrefying  tiiwue.  If  the  jsitient  diea,  no  leaioiw  are  found  except  the 
uuheidthy  wound,  and  jterliaps  tlirouthi  in  w>nie  of  the  veins. 

The  indit-atjonH  for  livattneiit  seem  to  Ihj  evident, to  remove  the  putrefying 
tiruueH  ;  or.  It'  this  (^nnot  he  done,  to  adopt  such  lai--al  treulineut  as  will  stop 
the  putrefactive  proceaa. 

ITT.  Thept!  are  eaAes  in  which  tlie  original  woiuid  im  very  suiall,  hut  in 
which  sn.)me  foreign  substance  appears  to  ha  iiitrodneotl  into  the  b'xly  through 
Ihe  wound,  and  to  act  as  a  poison.  The  most  limrkcd  examples  of  such  teases 
are  8t>me  of  the  wM-alled  ilinsi-cting  wounds. 

It  has  long  iM-en  known  that  the  worst  dissecting  wounds  are  those  received 
ill  examining  a  body  in  which  decomposition  has  not  commence<l,  and  that 
the  iKKlies  ot  those  dying  witli  aente  |)eritotiitis  are  us|>ecially  dangerous.  It 
in  also  known  tlrnt  a  small  puncture  or  scratch  Is  snlficient  for  the  mfection. 

Tlie  symptoms  do  not  appear  until  several  lioui-s  after  the  infliction  of  the 
wound.     Tiion  there  are  rigors,  a  febrile  niuvemont,  and  marked  general 

IiroHlratioii.  There  will  l>e  a  little  nnliiess  about  tlio  wound,  and  infiamoil 
yniphatics  extending  up  the  arm.  A  geiicml.  unhealthy  inthimmation  of  the 
arm  follows,  the  i>atietit  passes  into  a  typhoid  condition,  and  diw  in  from  ten 
dajfu  to  thrt'c  weeks. 

Ga0et(  siniilar  to  these  ore  observed^  iu  which  wo  are  unable  to  discover  the 
eoaree  of  the  infection  : — 

A  man,  twenty-eix  yearn  old,  a  |H>rU!r  hy  oiMiajnUtnn,  rvceived  n  itlif;ht  taceralc^ 
wound  of  the  left  forefinger  nine  days  before  his  de-tith.  It  waa  not  known  in  exactly 
wluit  way  the  injury  had  been  received.  Six  daya  before  death,  the  left  ]iand.  fore- 
arm and  arm  hecame  HWoHen,  as  ilid  alwi  th«  axillary  ghinds ;  there  were  lever  and 
marked  prostration.  Tlie  fever  continued,  the  patient  vomited  conclnntly,  jHuuted  into 
a  ty]>hnid  cuiiditioii,  and  died.  At  iIk-  aiilu|fsy  there  was  fuund  ditTiise,  unhealthy  in- 
fl&mmntion  of  tlie  connective  lissne  of  the  hand  nnd  arm,  tind  of  the  axillary  gbuds. 
There  were  red  infarctions  in  lite  right  lung,  nnd  in  one  of  the  kidneys. 


Similar  cases  are  alRO  seen  aiYer  o[H^ratinns: — 


I 

^P  A  chihl,  Mven  yearn  old,  had  the  knee  reseeled  For  the  relief  of  a  chronic  inflamnm- 
^^tkw.  The  wound  was  dressed  antiHeptieally,  and  there  was  no  odor  in  the  discharge  at 
any  time.  The  imtieni  began  to  vomit  on  tlie  day  after  the  ojtenttion,  and  continued 
lO  do  no.  Tlie  li;m]ierBture  was  never  utwve  101"  ;  and  t'ell  lo  UfJ.S'^berun' death.  The 
leg  became  swollen  ;  the  pntient  iMvame  cold,  eyiuiotir,  nnd  pnlsehyis,  and  died  on  the 
fifth  day  after  the  o}>eranon.  There  were  no  leaioua  excepit  a  flight  swelling  of  the 
liver,  spleen,  and  kidm-ysi.' 
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In  Buch  coses  ns  these,  it  sM.>m.H  evident  tliat  the  cause  of  the  general  inf» 
tion  does  not  reside  in  the  wound,  but  is  received  into  the  body  fhr^mgh  tin 
^vound.  It  alwo  (>iM;'ms  pmbttbiij  that  the  poison  thus  taken  into  the  systan, 
IB  capable  of  mnltipli cation  nfter  Wing  abMirl>ed  ;  for  there  is  no  proportion 
between  the  symptoms  and  the  amount  of  iioiHon  w!iich  can  Have  been  ab> 
Borbed  by  the  wound.  Thcrt'  is  only  the  snigle  inoculution,  but  the  symp- 
toms coiitiuue,  and  become  more  marked.  In  most  of  theee  caaee,  the  5^|>- 
toms  do  not  immediately  follow  the  inoculation,  but  there  is  a  period  of 
eeveral  hours  which  intervenes  between  the  receipt  of  tlie  iimiry  and  Ihwde- 
vel<ipmont  of  tlu'^  «yinptoinB.  It  «eemB  pnilmble,  tlierefore,  that  the  poison  is 
an  or|!;iuiism,  c-a|iuble  of  multiplying  itself  in  th*.^  body. 

Aiier  death  fi-oni  siu'li  a  cause,  there  are  uo  characteriptio  lesifjus ;  l^tjl 
there  nmy  be  earlv  decomposition,  staining  of  the  endocardium  by  the  color- 
ing matter  of  thcnlood,  a  large  soft  Aplcen,  and  degeneration  of  the  celUof 
the  liver  and  kidneys. 

rV.  Tliere  is  a  very  large  class  of  caeee  which  it  is  difficult  to  claau^. 
They  are  the  onlinary  hospital  cases  of  compound  fractures  and  surgical 
wounds.  It  in  diffii-nlt  to  tell  whether  a  poisou  dcrivcil  from  without  ami 
taken  up  by  the  wound,  or  a  poison  developed  in  the  wound,  or  the  fonia- 
tion  of  thi-ombi  in  the  veins,  Is  to  be  looked  up<>n  as  the  etficient  cause ;  or 
whether  diflereiit  causes  may  combine  in  the  same  case.  The  symptonw  are 
familiar  to  every  surgeon.  Within  a  few  days, sometimes  not  until  after  two 
or  throe  wcek»*,  from  the  time  the  patient  re»x?ivod  the  ori^nal  injury,  he 
develops  a  febrile  movement,  rigors,  sweating,  great  pi-ostration,  rapid  tou- 
ciation,  vomiting,  diarrha-a,  delirimn,  and  jaundice.  The  tongue  oecomes 
dry  and  brown,  the  breatJi  has  a  peculiar  sweetish  odor,  the  pulse  is  rapid 
and  feeble,  and  the  patient  dies  exriausted.  [The  irregularity  and  absence  of 
periodicity  in  the  chills,  and  the  great  variations  in  temperature,  which 
niugc  over  10**  or  11°  F.,  may  be  looked  u|h)u  as  of  diairiM>itic  value.! 

After  the  death  of  these  jiatients,  there  is  a  oonsideraWe  variety  in  the  pcrt- 
mortem  api>earant'ee : — - 

(1)  There  are  cases  in  which  there  are  no  recognizable  lesions. 

(2)  Tliere  are  cases  characterized  by  early  decomposition ;  poBt-raortem 
staining  of  the  tiwucs;  coDgefltion  of  the  lungs,  stomac^li,  intestines^  and  kid* 
neys;  extravusationofblootl  in  the  serous  mcmbiuiies;  swelling  of  thesolitary 
and  agminated  glands  in  the  small  intestine ;  swelling  of  the  spleen ;  d^^enerft- 
tive  cliaiiges  in  the  cells  of  the  liver  and  kidneys. 

(8)  There  arc  cases  in  which  we  tiiid  hx-aliwd  iuflammationi?.  The  parts 
most  fretjuently  intlamcil  are  the  joint.s,  the  connective  tissue  arouml  the  joiatt, 
the  pleune,  the  pcricanlium,  the  writoneum,  the  ]jia  mater,  and  the  connectJTB 
tissue  in  different  |>arts  of  the  body.  These  local  inHammations  are  of  a  par* 
lent  chanu-tep,  except  in  the  serous  membnuiea,  where  the  principal  limanh 
matory  pro<luct  may  he  tibrine. 

(4)  There  are  cases  in  which  the  vchis  in  the  ncighborho<xl  of  the  wound 
contain  softened  and  purifonn  thnmibi;  there  are  no  infan-tions  in  the 
visticra,  but  in  some  cases  local  inflamiuutions  of  the  joint*  and  eerous  mem- 
branes. 

(5)  There  are  cases  in  which  the  veins  contain  thrombi ;  there  are  in£uo- 
tions  and  abscesses  in  the  ^-iscera ;  and  local  uiihimmations  of  the  joints  tnd 
serous  membranes  are  also  present,  or  luay  he  absent.  Tlie  thrombi  are  formed 
regularly  in  tlif  vi-ins  in  tin*  neigh  bo  rhtHMl  of  the  wound;  sometimefi,  how- 
ever, they  are  found  in  veins  at  a  distance  from  the  wound;  soractim*, 
although  the  iiifarctiuns  and  abst-L-sses  are  present,  the  thromhi  cannot  be  dis- 
covered.    The  veins  may  be  distended  by  the  thromhi,  or  may  only  contain 
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The  thrombi  look  like  fihrino  which  hae  been  coagulated 
lie,  of  ft  ooa)-s4?,  granular  texture*,  vrhitish,  rctIclish,or  mottled ;  or  they 
U'  softened  into  a  rwMish,  Pticky  fluid  ;  or  they  Are  softwied  into  a 
Id,  puriibmi  fluid  mixed  witli  inicrococci ;  or  they  putrefy  witii  the 
jDf  bacteiia  mid  the  evolution  of  gniws.  "SVeigert  has  dei»cTibed  aiiiall 
^  udhereni  to  the  wftlU  of  tlie  veiuH,  eointio.sed  of  bac(*ria  uloiiv. 
re  usually  inflainnmtiiry  clianictis  in  tho  wall  of  tlio  vein  which  t-on- 
B  thrombus,  epixK-ially  if  tho  thixmibufl  dcgcneratcfl  ami  Boft<>ns. 
■>»«  of  the  softened  thrombi  may  become  detached,  he  carried  into  tho 
lOn,  and  finally  Iwconie  Iodge<l  iu  Bome  artery  or  eatdUary.  After 
;g  lodged  iu  this  way,  such  portiotin  of  thrombi  may  act  only  mechani- 
r  obHtructing  the  circulation  of  the  b]<»0(J ;  or  may  nlno  act  as  liM'al 

I,  setting  uji  a  zone  of  inflRmmation  alxint  them.     It  is  the  softeneil, 

II,  bacteritie  thrombi  from  which  such  infrctious  emU-li  are  derived. 
■hanical  emboli  produce  tho  BO-called  infarctions/^  especially  in  the  Umga 
en,  anil  the  kimieys.  Thetk?  infarctions  are  email,  we<lge-iihj(ped  por- 
[the  aftected  viscua,  usually  j^ituatwl  near  the  Buriiaee,  with  the  lar^o 

wwlge  outwards.  They  are  of  a  dark  re<l  color,  or  deenlori/^  at 
,  or  AVJUtp,  or  aoftenwl  and  bmkon  down.  The  rtid  infarctions  are 
by  ft  congGBtion  of  the  bloodvessels,  and  an  infiltration  of  blood 
iMue.  Tills  congestion  and  infiltration  are  due  to  a  regurptation  of 
loo*!,  and  a  change  in  the  wallj*  of  the  vcsscli*  (Cohidieim);  or  to  a 
blood  from  collftteml  vce**el8  which  is  not  carrieti  otf  by  the  voijia 
I'  The  white  infarctions  are  j>ortionB  of  tiague  which  are  undergoing 
ferotie  changes  as  a  result  of  their  loss  of  blood  supply  (LittenV 
■}/■■''  '  -  fmi(>/i  produce  abecewes  of  various  sizeji.  Such  absceasee  are 
,(i-  ;  ,iLcntly  in  the  lung*  and  liver,  but  they  iimv  al»o  occur  in  the 
(ftrt,  anfl  other  viscera.  The  abacewee  are  of  irregular,  globular  shape, 
t  be  situat^il  iu  any  part  of  u  visciiB. 

||OrtionB  of  thrombi  in  the  vcinn.  which   lM!Cf)nie  detached,  must  of 
Bstf  into  tlie  right  heart,  and  from  thence  into  the  lungs.    It  has  always 
question  how  such  fragment**  of  thrombi  can  find  tneir  way  into  the 
ntcm  of  arteries,  especially  iu  thofic  cases  in  which  no  infarctions  or 
I  are  found  in  the  lungs.     The  ordinary  explanation  is  tliat  sonic  of 
ions  of  thrombi  are  sniall  enough   to  pass  tlimiigb  the  vcsftcls  of 
I,  and  so  find  tbclr  way  into  the  left,  heart;  and  lluit  in  other  cases 
f  thrombi  are  formed  in  the  lungs,  ftx>m  which  ftagments  are  de- 
ad pass  into  the  left  heart.     It  is  also  possible  that  '"small  aggrega- 
tlMcteriii  may  find  their  way  from  tlie  veim*,  through  tlie  Imi^,  into 
heart. 

he  nile  that  abscesses  in  different  parts  of  the  bo^l^  are  found  in  those 
hicb  no  thn»'nbi  can  be  demonstrated  in  tho  veins,  and  that  infarc- 
le  lungs  alone,  are  found  in  those  cases  in  which  thntmbi  can  be 
ited  in  the  veins.     Bacteria  and  micrococci  are  usually  present  in 
id,  iu  the  purifonn  tluonibi,  and  in  the  absco«8e».      In  the  blood, 
ifei  they  seem  to  be  sonictime^s  present,  sometimcB  absent. 


Treatmknt  op  Pyemia. 

la  to  be  no  question  tJiat  the  only  successful  plan  of  treating* 
pytcmia  is  a  itreventive  one.     Wneu  the  symiitoms  are  once 
reloped,  treatment  is  of  no  avail.     It  is  indeed  iKWSiblc  t^itr  patictits 
from  the  disease,  but  this  seems  to  be  due  to  their  natund  powers 
S,  rather  than  to  any  treatment 
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[Ttie  editor  feols  IjoidmI  tn  say  that  thin  \*iew  n]ipcHrH  lo  liim  unduly  fntsl- 
i«tii-.  '\Vliil«'  coAi's  of  antti'  pjinmin  tomiiimto  iinlavomMy  uiiiler  imy  mmh 
of  treatment,  and  whilo  tho  r(*i8tiiig  |x>wer  oi'  tlie  jwitient  is  ito  doulrf  of 

Sriine  iiniMiriaiK't'  in  ull  fawtw  whit-Ii  emi  in  reooven*,  yet  Bonicthiiig  may  I« 
one  l>y  treatniout  in  stibtn'iilc  und  rhrovic  cjieee,  to  avert  the  fatal  insue.  TIk' 
hygioiiif  I'ouditioii  of  the  patient  sliould,  if  poBsiblo,  he  iinproveil,  uicl  ltkiI 
att^'iitioit  uliiiiild  1h>  givfii  to  (-ttreful  nursuig  and  HyHttjiiiatir  ftxNling.  Vt-n 
free  stimulntioji  nhmild  be  omplnyenj— half  an  ouncHi  or  an  onin"^  of  hramlv 
may  bo  given  ovory  hour,  or  an  equivalent  quantity  of  wine— and  tbt*  uil  m' 
tt)r;t>L'iitine  and  earl  tonate  of  ammonium  may  hIao  ]>c  adminifltored  with  advan- 
tage. But  the  most  vabiable  winkle  remedy  is  quinia^  which  may  \k  givi-n  in 
large  da«es — from  one  to  five  groin!^  ever}*  hour — and  may  be  suitably  com- 
\mut\  with  wnnll  qiiantititw  of  digitatiK  and  opium.] 

It  is  a  jimt  rlflini  of  modem  fiurger}-  that  thei^e  forms  of  pyfemia    mi 
in  greAt  measure  prevented,  and  the  mortality  at>er  injiiriefl  and   ojpvt.i:  ;i- 
thuH  greatly  dimininlKtl.     The  HUtrowt  attaine*!  in  ]ireventing  these  fomuoi' 

))yRimia  twems  lo  de|H;nd  on  two  euu»t«:  (1)  Tlic  steady  impr^ivement  whicb 
uirt  Imx'Ii  taking  plaee  in  the  metliotis  of  ojH'rating,  in  the  geuend  uiaimgv- 
nient  of  the  pnticntu,  and  iii  the  liygieno  of  hosjiitale;  anu  (2)  Tho  use  of 
earbolie  aeid  an  a  lotiU  ajtpliefltion  to  wounds. 

The  first  canse  ban  liw^n  n  pntgi-eswive  one,  an<l  has  been  dne  tn  the  efforts 
of  many  surgoonfl.  Sir  Jiiuie^  I'aget  estimate*  tliat  dm-ing  his  snr^ind  pm-- 
tice  of  80  years,  the  mortality  afU'r  surgical  oiK-'ratioii«  has  diminished  tirm 
ir»  wr  eent.  to  less  than  .■»  per  4riit.,  shnply  from  the««e  causos*. 

The  list*  of  enrhoru-  aeid  iis  n  loetd  lUijilioation  to  wounds  ih  almost  entirely 
due  to  the  tenfliingH  of  Mr.  Lirtter.  This  niethoil  of  dro*«ing,  liowever,  was 
adopt^.'^l  by  Mr.  Lister  as  a  result  of  a  certain  theory  conceniing  tlie  oaui^iiof 
pya.'mia.  Tiiis  theory  is  ba«ed  on  three  hypotheses:  (I)  The  loeal  iiitlflTiv 
luatory  proet-fK^es  »in\  the  general  febrile  ditrturbunocs  wbieh  follow  wouud- 
are  duL'  to  puti-efaftion  of  the  difteharges  of  those  wounds.  (2)  This  puli*- 
foction  of  tlie  diselmrge  is  brou^bt  about  by  the  growth  of  organisms.  (S) 
These  organisms  gain  aeceas  to  t)ie  wounds  from  the  air.  The  objei-t  of  trtnt- 
ment,  tberefoixf,  is  to  destroy  anj'  orgjinisris  already  existing  in  a  wonnd.  au'l 
id  prevent  organisms  trom  the  air  entering  a  wound  during  or  al^er  an  oji'm- 
ti<iri.  To  acfonipiisb  these  results,  Mr.  Lister  has  devised  a  system  of  drospuig 
batted  on  the  use  of  earliolic  aeid.  This  system,  as  deaeribcu  by  Mr.  MacCor- 
niHC, is,when  thoroughly  carried  out\  praetised  as  follows: — 

If  111)  opt-mtion   is  lo  Ix*:  performt^rl,  tUu  acljncent  oiirfaeu  must  be  shavAd^  and  tba 
tlioroiighly  w.TsliKtl  wilIi  a  five  [m-t  cL-ni.  Huhitiun  of  curbulii;  acnl.     The  actual  slept  of 
ihe  o]M'nitii)ri  arc  condurled  in  a  carboliwd  atcnoaphere,  produced  by  a  jet  of  ttvtaa 
niingli;d  willi  :l  rnx*  per  cent,  solution  of  tlie  «i:-itl.     The  8|K»ri>;wi  employed,  llie  hmid* 
of  ihc  opcmtor  and   lliosc  of  tii^t  ii.4!«ti«timt<i,  svrv  ihoronglily  [lurified  in  a  five  peroriS- 
Rolutitm,  previniiH  to  llix!  opt^rniion,  and  again  nttd  a|i[ain  during  it^  progrew.     Tbe  >n- 
slnimenis  iin*  kejit  rL-iwIy  in  a  three  per  cent,  eolulioii,  wlijcli  may  also  be  osnl  for 
wiisiiing  the  wound  and  the  Bpoiigea.     All  bleeding  points  niusi  lie  ran*fully  »w«t»J 
either  by  torsiiili,  rnrboUiwd  gtil;,  or  cnrbitlisw^d  cilk,  the  ends  oit"  thfi  ligaturc-i  b<'inf  O" 
Bliorl.     Ilic  sutiin'g  shcmid  hf-  both  det-p  and  supcrticiiil;  the  former  of  win.*,  the  UdC 
tif  i.-vl>;iil.     Tin'  entin-  «urfni'«!  of  thti  woiuid  abould  be  brought  into  oppositioo.     Dmi*- 
nge  tubet)  Rhoiibl  1h>  instTtud.  irL  order  Lbnt  bloody  serum  may  e8cn[>e  externally.    TbrT 
sliould  bti  rem(ivi-d  as  MOon  na  tUeir  function  is  at  an  end.     Asuflicient  nuiabiTof  »i^' 
}iHvlng  Uwn  insurltd.  llit^  pnijeclriig  |Hirtioiui  are  cut  off  le*'«l  with  Ihi-  fturfuw,  i"^* 
layt-r  of  protwrtivL-  silk  applied  to  the  wound.     Over  this  are  pliiccd  smeml  l«y^'^ 
carbolizi:d  guuze.  wruiip  us  tlr\'  as  possible  out  of  a  two  and  a  half  per  cent.  suilulwS" 
carbolic  acid,  and  fiuiH'ticiI  lu  the  surface  wiifi  h  ciLrbolized  bandage.      Over  thtH'*^ 
plied  till  pj^rht-fold  layer  of  dry  gfiiize.  a.  pieco  of  mackiiitodh  being  iiilerposed  WW* 
the  l.i<)l  \ayer»  of  (he  gauxo.     In  all  caseH  the  first  dras&ing  is  Uiu  mo6I  iraponuil> 
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Altompt*  to  replace  carbolic  acid  by  any  of  the  other  germloidee  have  not 
bettti  flucfetwful. 

The  succe*^  oi'  this  plan  of  ti-ejitrntrnt  ha*  been  very  great.  H(>*p)tal8,  f8|je- 
cially  iii  Genimny,  whidi  weix'  pieviounly  mere  jiesWumHCM,  now  give  g«Hj<l 
Btirg'K'al  Htatifitii*!.  Its  [li«nlvaiitagi'«  aiv  tlie  troiilili-,  liiiw,  and  exiK>nse  in- 
volved in  carrying  mit.  the  ftill  syatera  of  lireesiiijro,  and  the  pogsibility  of 
|)oieoning  the  patient  by  too  much  carbolic  acid.  For  this  reaain,  many  i*ur- 
i^euiu^  ha"vu  discarded  the  complete  Listerian  system  of  dtxjseiug,  and  use  car- 
txdic  acid  a^  a  lo*.'al  application  in  various  way**. 

rcrlia{>s  the  qm^tion  of  antiHCpticdre^ingt)  may  be  Itettt  summed  up  in  the 
wor«l»  of  Sir  James  Paget  :— 

"I  believe  that,  in  its  cmnplnte  (I.isterian)  form,  wb  can  nenrly  neutralize  the  evil 

Inflnenccs  of  unhrallhy  lios[iita!s  iinil  ntlicp  liki*  Ktiurce*  of  ibose  infectious  JisL-aflCs  from 
whicb  ariMi  tlie  Uir;^L-sl  |H>rtioii6  ut' mortuJilieg  iifkr  D[>tiration8. 

*»Tlifli  it  lin,s  not  yrl  reiiiKrcil  tlit-  lU'Atli-mie  tti  »  lower  li-vel  lluui  «nn  he  tiitained  by 
good  Miniluiy  urrangvinciiE-s,  good  itiirsiiig,  strict  can:  and  cleanliness,  (iiiiutudc,  and 
fiimplc  dresffing. 

*' 'lliiit  recoveries  after  openUionj;  are  quit^ker  ami  more  free  from  fever  and  other 
coimtittiliouul  <lialurbance«>  wlien  aiitii<ieplic4t  are  liised,  ihaii  when  llicy  are  not  used. 

"Tluit  in  c<-rtain  ^miJ|uior  carii-s,  (>|x!rRti(t[iit  may  Ui  tmlirly  dcinK  with  anliiwf|itic-p>  which, 
without  thcro,  would  be  very  husmrdous." 


PnOI,07l«RD  St'PPlIKATION. 

There  arv  cBse«  of  prolongcil  Buppunition  wlut-h  are  usually  claased  with 
pywmia.  Iliere  is  tirKt  a  wnniid,  or  u  bruifk;,  ur  an  idt<ipathic,  rtiippanitive 
inflammation.  Thiis  original  focuftof  intlnnmiation  i«  of  a  punilwit  clmnieter, 
and  shows  no  dispofiitioii  to  heal.  Af^or  a.  time,  fiucce**ivp  al»«cc(W>.s  are 
formed,  without  visible  cause,  in  the  connective  tiwue   in  dillercnt  itarTf. 

iTliOiKJ  new  absceAJcK  all  oliow  the  name  <li(*|K)Bitiou  to  continue  to  suppurate 
and  not  to  heal.  The  patient  loses  tlesh  iijid  stj-eiigth;  there  i«  a  febrile 
movement;  hronchitis  or  bi-ouduvpncuinonia  may  1h>  devclupcil,  and  tlie 
patient  finally  die^i  in  a  condition  of  extreme  emaciation.  AfWr  death,  al>- 
BcertHCd  are  tbund  in  different  paits  of  the  l)otly,  but  not  in  the  vincera.  Li- 
;tionH  aii<l  thnnnbi  do  not  belong  to  tliin  condition.     The  lungs  show  the 

_  iiom*  of  bn»iichiti[i  aud  brooch i> pneumonia.  The  liver,  spleen,  and  kidneys 
are  often  waxy. 

A  man,  twenty  yeorsold,  wbb  ndmitt^'d  to  tlm  Rnoftevclt  Hosiiilal,  February  IH,  1880. 

Five  montlis  bvlore  his  udmissioti,  liia  right   testicle  ha4  bccoint-  swollen  and  imiuful. 

This  epididymitis  had  (Hjoic  un  one  month  iiUvr  t^usuiU  intercourse,  hui  Imil  nnt  been 

preceded  or  acc<>m|>anitd  by  gonorrlioca.     On  February  ].>,  he  had  b>gun  to  hiivc  (tain, 

tenderness,  and  redne5.«,  along  the  femora]  ves-ieU  on  the  left  side,  with  luiusea,  vumiu 

iiig,  fever,  luul  dt-liriuni,  but  no  ri;rcjiH.     On    Fvhrimry  IN,  thi:  right  e|iididyn)i»  wiw 

AWoUcn  and  tender;  the  lymphatic  gland))  in   the  left  groin  were  swollen  jind  tender; 

thnrc  was  an  erylhemalous  blusli  over  the  anterior  surfacie  of'  the  Irft  thigh  j  tberu  was 

tcudemess,  but  no  indnration,  along  the  course  of  the  left  femoral  vcsseU ;  there  was 

Ferer.      Uy  February  27,  the  Iym|ilifillc  gliuids  in  the  left  groin  had  su|>(iijraled ;  thu 

ftbioess  wan  o|iened,  but  it  was  fuuml  (hat  the  pus  bad  Immiwed  down  tlie  nnterior  eiir- 

fmof  the  thigh.     On  March  24,  an  abeicess  in  tbc  riglit  epididymis  was  opened.      By 

April  4  an  abeeess  bad  formed  in  llie  right  inguinal  region,  and  by  Ajiril  2.'1,  one  above 

'*'e  si>ine  of  the  scapula.     On  April  29,  an  ubsces*  had  formed  above  the  rigbt  clavicle, 

*'>*l  on  June  ■'>  the  patient  died. 

A.t  the  auiojisy,  the  ]ilK)»!SHi»t  wen;  found  hk  mentioned,  but   no  thmmbin-iifl  of  nny 
T^'u^     There  was  puruleni  broncho- piitiumunia,  and  commencing  waxy  iiiSltration  of 
liver,  s(>l«en,  aud  kidneys. 
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SPOKTANEOrS  PtAHU. 

Under  this  nanic  we  uicludc  a  jfpoup  of  obscore  caac&,  which  resemble  ordi- 
nary* jiywmiu  m  their  syniptoms  ond  losioiw,  but  are  of  olitieuro  etiology.  Thej 
do  uot  Iwtiu  with  a  wound,  or  brni«e,  or  abiioeBB.         • 

An  inoividnal,  withont  known  caueo,  will  be  Beizwl  with  rigors  followed 
by  a  febrile  movement,  and  marked  prostration.  There  may  be  vomiiing.w 
diarrhtta,  or  coagh.  Sometimes  efchymoeea  or  pustules  appc^  in  the  sitin. 
VBually  headache  and  delirium  are  present  The  ]^>aticiitt>  die  in  a  typhoid 
condition.  At  tlie  autoi«iy ,  lesione  are  found  liku  thcmi  of  mteniia :  abscesses 
and  infarctions  in  the  lungA  and  kidncyit ;  Ruppurative  jjinamniatiom  of  the 
joints  and  eonnoctive  tisHUC. 

A  girl,  ten  yeans  old.ulHer  playing  in  the  snow,  was  seized  with  rigors,  followed  hjt 
felirilf  inovemeiil,  nrxt  nitli  |min:«  nil  over  the  body.  The  fever  continued  ;  slu-  becuiP 
delirious;  the  pain  wua  most  intense  in  the  right  hi]>.  She  pawed  into  a  ty|i)i(»d  condi- 
tion and  difl<l  on  the  nintli  dny.  At  the  aiitnpAjr,  tin-  right  ])leunil  ravitr  wiu  found 
half  full  of  purulent  Minim,  the  left  pleura  coated  with  fibrinc,  and  both  lunga  studded 
with  hemorrhagic  iularclioii^.  The  kidneys  contained  iufarctioiM :  there  wu  a  mall 
iibscess  under  the  »calp ;  both  hip-joints  and  one  eterno-i'la\'icular  articulation  con- 
tained pus. 

A  man,  forty-seven  years  old,  of  intemperate  hnbtts,  waa  attacked  tweFnty-«ix  dajs 
before  his  de^th  with  headache,  loss  of  apfietit'*,  und  a  general  tenderness  orer  the 
niUHcles  ;  hilt  was  not  continfd  to  bt.'d.  Kteven  ilHy»  l>crorc  his  dttath,  rigors,  a  iUirik 
movement,  J)arrha.-a,  and  pain  in  the  clicst  came  on.  fie  wat;  now  i^o  ill  that  hp  am 
fcniiiriKtl  to  Ired.  Eight  day«  bcl'on;  death  lie  tM-cami!  delirious,  and  eontiiiuefl  so.  After 
this  the  temiMjmtiire  was  from  Hi;i^_I(J7-'  F.,  the  breiithing  from  -ri— IH.  ih**  pulse  fnuB 
112-120.  There  were  no  physical  signs  except  a  double  aorlic  and  o  mitral  syitolie 
murmur.  There  wpiv  n  few  red  npoi^  in  the  Kkin,  on  the  upfier  |iari  of  the  abdoowB. 
Tlic  patient  passed  into  a  typhoid  condition,  and  died. 

An  autopsy  wa«  madi!  ihwe  hours  after  death.  The  bniin  wa«  not  examined.  Tbe 
heart  shovred  the  aortic  and  mitml  valves  to  be  thickened  and  insulTiciLiil,  but  oot 
roughened;  the  left  ventricle  was  hypertrophied ;  lh«  heart  cavities  were  empty.  The 
larynx  and  pliarynx  were  normal.  Tlte  lower  two-thirds  *>f  the  trarliea,  and  the  larger 
bronchi,  were  congested  ;  their  mucous  membrane  waa  coHli^  with  a  layer  of  tenacww 
niuKo-puB.  The  !<ina]l  bmnchi  were  full  of  puA.  The  up|«r  lobes  of  the  lungs  wurp 
inllated  and  drj-,  the  lower  loben  were  congested.  The  liver  ap|tearcd  normal.  Tb« 
spleen  vain  large  luid  soft.  The  stomach  and  intestines  were  normal.  The  kidneji 
were  largt' ;  in  the  cortex  were  numerous  Hmull  white  foci,  surrouaded  by  red  loiw. 
Theses  white  tbci  were  formed  of  pus;  the  glomcniU  in  the  foci  contained  cotoaiMaf 
micrococci.     The  bladder  was  normal. 

[The  reader  may  oomult  with  lulranta^  papers  by  Dr.  Samuel  WiUn,  on  "  PymauA"  ui 
"  Art«riai  pysiuia,"  in  Ouy's  liMpitat  Raports,  3d  ■.,  vols.  rii.  and  xr.] 
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IlYDROPnOBIA  AKT>  HaBTES. 

HTTVROPnoBiA  id  a  general  malady  which  manifeeta  itaolf  chiefly  through 
diflturhancea  of  the  nervous  system,  of  au  intensely  diBtresBTiig  character. 
The  word  hydrophobia  ^i!««p  water  and  fii^of  fear)  signifies  dread'of  water,  a 
name  suggested  by  tho  inability  to  swallow  Htjuide,  which  fonnn  one  of  the 
moet  prominent  and  marked  foaturee  of  the  disease  na  it  exists  iu  man.  In 
conse«\uenco  of  the  occasional  absicnce  of  this  Rtriking  Fym|:itom,  and  of  ita 
occasional  preaonoo  in  otlier  diseases,  the  name  has  hetm  nhjei'tcKl  to,  and  the 
word  rahies,  whifh  is  the  term  applied  to  the  corre9]»onduig  att'ection  met  with 
in  the  lower  animals,  hiu*  been  eometimes  substituted  instead.  It  may  be 
well,  however,  to  retain  the  name  hydrophobia  at  pr^cut,  as  it  is  the  one  by 
which  the  disease  in  lacml  widely  known. 

CArsK  OP  Hydrophobia. — The  primary  or  exciting  cause  of  hydrophobia 
may  l>e  said  to  ix  the  inoculatitm  of  the  body  with  u  poison  of  a  sjwcihc  cha- 
racter, which  is  gcnerutoil  t)r  at  least  contained  in  the  salivary  fluids  or  sccre- 
tioua  iri.nu  the  buccal  and  faucial  mucous  mendji-ancs  of  nn  animal  which  is 
afrect<Hi  with  rabies,  the  virus  being  introduced  upon  the  aninmrs  teeth,  or 
poftsiblv  by  its  Hpa  or  tongue.  It  is  not  neccaeary  that  there  shouhl  bo  an 
actual  bite,  but  an  abraded  t^urface  must  exist,  in  order  that  hioculation  shall 
be  effected-  Ilydruphobia  is  appurcntly  produced  by  the  action  of  thin  sixv 
cific  poison  upon  the  respiratorv  contres  of  the  ncr\oits  system,  producing  a 
morbid  irritabilitv  of  the  mc<hilla  oblongata,  and  of  the  eighth  jmir  of  nerves 
of  Willis's  class  in  cation. 

Rabies  originates  in  certain  animals,  such  as  the  d<^,  tho  wolf,  the  fox,  the 
skunk,  the  jackall,  the  cat,  and  the  badger.  The  diseaso  doea  not  originato 
in  man,  and  it  is  not  sure  that  it  can  be  communicated  from  one  human  oeing 
to  another.  But  animals  in  whom  thn  \-iriis  docs  not  orlgiiiatf,  arc  vet  sus- 
ceidiblc  to  hvdrophobiit,»nd  all  arc  pi-ohably  capable  of  tninsmitting  it  when 

I  under  its  uitfueucc.  Magcndie  inoculated  two  dogs  with  the  saliva  of  a  man 
Buffering  from  hydrophobia ;  one  of  the  do^  Injcame  mati  and  bit  two  others, 
iMie  of  which  alao  Ijccume  mud  and  died.  The  imdady  has  been  provoked  in 
dogs  by  inoculating  them  with  the  saliva  of  rabid  horses  and  a^ses,  and  cosca 
have  been  rciM-trt^'ifuf  Inniian  beings  having  uapiiaNl  hydrophobia  from  the 
bitea  of  rubiu  hurnes  and  pigs.  Uabhits  and  similar  animals,  as  well  as  fowls, 
;  (216) 
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soon  die  from  inoculation  of  this  potAon,  without  nuuiifesting  the  or 
Bymptoma  of  rabies. 

It  18  well  known  thftt  many  iwrBons  bitten  by  rabid  aninoala  do  not  ooci^ 
tract  hydrophobia,  the  morbid  matter  being  no  doubt  wijwd  oft*  ae  the  t«eti" 
penetrate  the  clothee.  Henoe  the  woimde  inflicted  by  rabid  wolvea  are  muc 
more  daiigeroua  than  thoae  received  from  rabid  dogs;  the  diHerence  W\i 
apparently  due  to  the  fact  tlmt  wolvc8  generally  bite  the  exposed  pariK  '.»t'  tl 
IkkIv,  Buen  as  the  fuco,  neckband  liands,  whereas  <iogs  ustmliy  seize  with  ilit 
teetli  those  jwirts  that  are  covei-ed.  Sir  Thoma.-^  Watson  writcB  that  of  11 
persons  bitten  by  rabid  wolves,  67  <Iied  of  hydrophobia. 

BoiUey  gives  the  following  summary  of  facts,  collected  from  the  report 
made  to  the  Consulting  Coraujittee  of  Public  Hygiene,  France : — 

(1)  In  4i(  (Ie[tartnicnt«  wherein  ch-h's  of  rabies  were  reporicd  by  lOfJ  cointnnnicaik 
320  ptiri^i>ns  were  biltti<n  by  nitji>(l  animaU.     This  figurti  U  enormous,  but  miut  bo 
garded  neverdit;lH«8  lu  far  below  tbe  trutli — for  there  are  depunmentii  where  tlie 
U  common,  Troiii  wliich  no  reports  wen;  obtained. 

(2)  Out  of  S2U  caiies  of  penMiua  bitleu,  tlie  biUss  cau«ed  lijdrophobia  in  1^,  or  l 
prujKirtiun  of  about  forty  per  ceni. 

(3)  Out  of  320  caws  of  persons  bitten,  the  woundi  were  not  followed  by  ibe  liiiew* 
in  123  known  luid  niK-cifivd  ouu's.  Tlie  enlablifihcd  rate  nf  i?xem{>tion  woald.  tliercforv. 
setui  to  be  about  SH  jter  cent, 

(4)  Among  tlie  S20  bitten  persons,  206  were  males  and  81  femalee,  while  in  33cbmt 
the  ^x  was  not  mentioned.  With  reference  to  the  distribution  </ca8e»  throDgboot  Um 
year,  the  .-author  mentions  Ihc  following  facl!» : — 

During  llie  tfarfu  spring  inuntb^t  March,  April,  and  May.  89  caM^K  occurred;  doris; 
the  xumuuT  months,  June,  July,  and  August,  74  cases;  during  the  autumn  niontb*, 
Scpteiuber,  October,  and  November,  6i  cases;  and  during  the  winter  monthi«.  Dettn- 
ber,  January,  and  February,  TS  cases.  This  Ivtadn  to  iha  oonclusion,  tliat  tliere  is  no 
great  diflerunce  in  the  number  of  cases  botwuon  the  seasons;  that  the  danger  from  Dts4 
uogK  in  the  winter  p^i-nMon  U  about  the  Katnu  an  in  the  heal  oT  summer  ;  and  thai  is  tk 
spring  cases  arc  most  frequent,  and  in  llie  autumn  least  frequent.  Th<-  [topular  opioioii, 
which  regards  winter  as  free  from  the  curse  of  hydrophobia,  and  which  iudicatc«  thai 
the  difienAi!  exi&lti  in  summer  more  tlian  at  any  other  itruMtn,  ban  no  foundalion  in  fact 

Tbia  brin^  us  to  a  conclusion  of  great  importance,  namety,  that  as  far  as  sanitaij 
measureM,  uud  ttie  protection  *ti'  the  pKocde  are  concerned,  we  should,  at  all  tUBMMi'l 
in  all  season*!,  be  e(|iially  on  our  gnnrri,  and  should  take  efficient  measures  of  prolwlioi 
against  dogs.  Ilydropliobia  is  not  pi-ciiliar  to  any  age — it  prevails  in  all  couniriesMil 
in  all  climatrtt.  It  is  pustsible  that  idiosyncrasy  may  exert  an  importaot  inflnencc  m 
preventing  the  effects  of  the  poisoD.  It  is  well  known  that  (his  is  true  ofother  xyou- 
tic  poisons. 

This  influence  of  idiosyncrasy  may  be  illnstratod  by  the  pxperience  of  IV. 
Hertnich,  of  Berlin,  who  inoculated  iifty  dogs  with  saliva  taken  from  anotlier 
dog  affected  with  rubles,  and  not  one  iu  five  was  afiecti^d. 

Karirs  to  thk  Dog.— The  disease  as  it  aftects  the  dog,  ha*  been  well  de- 
scribed  bijr  Mr.  Youatt,  and,ag  his  deftcription  lias  become  classical,  I  imiko 
the  following  extract.* : — 

In  tlie  greater  number  of  cascs  there  are  suUennetts,  fidgetiness,  and  cooiinual  sliift* 
ing  of  pooturo.  Wlien  I  hare  liwl  opjiortunity  I  have  gonerally  found  these  circtim- 
stouces  in  sucoeBsion.  For  several  successive  hours  pcrliapabe  retreats  lo  his  bwkeior 
his  bed.  He  shows  no  disposition  to  bite,  and  he  answers  the  calls  upon  him  hicjtnr<i1>. 
He  is  curled  up,  and  his  face  is  buried  between  his  paws  and  his  breast.  At  h-nglb  I'*" 
begins  to  he  tigdety.  He  searches  out  new  resting-places,  but  he  verv  iwon  ch«ng» 
them  for  olher«.  II»  taktiri  again  tn  his  own  IkuI  ;  but  he  \b  cuntinuailj  shifUag  ^ 
po(>ture.  He  begins  to  giute  strangely  about  him  aa  he  lies  on  his  lie«L  His  counte- 
nance is  clouded  aud  suspicious;  be  comes  to  one  and  another  of  the  family,  uxl  l^c 
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flu  llicma  8t«ii<lfaxigaxo,  asifliewouU)  p'sd  their  very  thouglits.  •'!  (eel  struiigely 
ill,"  he  stxmi  to  say  :  "  have  you  anything  to  do  with  it?  or  you  ?  or  you  ?"  Has  not 
a.  dog  mi»d  enough  for  this  ?  If  we  have  ohij»'rTci3  a  rahid  dog,  at  the  commenoement 
of  the  tliseaae,  wc  have  seen  this  to  thv  very  life.     .... 

The  diseasi!  mariilWtB  itself  under  two  form?  :  the /ftrittin /orm,  characleria^d  by 
augmented  activity  of  the  ^enstiria)  ami  locomotive  sysienis.  n  disjvoollion  to  bite,  and  a 
continued  i>ecu1iar  bark.  The  animal  bccomcB  altered  in  habits  and  disposition  ;  hm 
an  inclination  to  lick  or  cjirry  iniHlililti  mubMaiiecs;  is  msHt'BS  and  nnapH  in  tliB  air,  but 
ia  still  obedient  and  attached.  Soon  there  are  loss  of  uppctitv  and  the  pre«ence  of 
Ihint,  the  mouth  and  tongue  swollen  ;  the  eye«  red,  dull,  and  half  closed  ;  the  gltin  of 
the  forehn-ad  wrinkkit ;  the  cttst  niugti  and  ntarin;!  ;  the  gait  untitendy  and  staggering  ; 
there  i«  a  periodic  disposition  to  bite;  the  animal  in  Hiipruaching  is  often  r|uiut  aud 
friendly,  and  then  sniips  ;  latterly,  then;  ts  ))arulysis  of  Uie  extreuiitiett ;  the  hi'vathiiig 
and  dtplmition  become  affected  by  spasms;  the  external  surface  is  irritable,  and  the  ii«n- 
surtnl  functions  are  iiicreiieed  in  activity  and  perverted  :  convulsions  may  occur.  These 
Dytnploms  are  [mroxyHmai,  lli<-y  remit  and  intermit,  aud  arc  often  exciled  hy  night, 
hearing,  or  touch.  The  mUen  form  is  characterized  by  ahynew  aud  depression,  ia 
whieh  there  is  no  dit)|Mieiti(itj  lo  bite,  and  no  fear  of  fluids  The  dog  appears  to  he  uii- 
uitually  qutel,  is  melancholy,  and  has  depre-sftion  of  npirits;  atthougli  he  has  no  fear  f»f 
water,  he  does  not  drink  :  he  makes  no  attempt  to  bile,  and  seems  haggard  and  suRpi- 
cinuR,  avoiding  Bociety  and  refusing  fiH>d.  Tlie  breathing  Ih  hiUired,  and  the  bark  ia 
harsb,  rough,  and  altered  in  tone  ;  the  month  is  open  fnim  the  dropping  of  the  jaw  ; 
ihe  loDgue  pruLrudes,  and  the  saliva  is  constantly  Howing.     The  breathing  soon  beoouies 

rnOfle  difficult  lud  luboriotwi  (beraaru  tremorH,  and  vomiting,  and  convulsions. 
iKct'BATio.v  OP  Hykrophobu. — The  wound  by  wLidi  the  poison  is  convened 
within  tlie  Ixxlv  genynilly  eeeniw  tu  lieal  without  iitiv  trouble,  anti  the  virus 
may  lie  txineealt.'d  for  ii.  period  ol"  very  variable  duiution,  tho  leniftli  of  whirh 
liaH  liwn  estiiiiiitol  an  ranging  fnnii  three  diiys  to  seven  yeaft*.  Wat*nii  think!< 
Uiat  the  vinitt  inay  be  ineloBod  in  ii  iiotlulc  of  lyniiih,  or  detained  in  temp<v 
B  rnry  union  with  florae  of  the  tisstjeH,  until  &omo  exciting  cause  setA  it  free  upon 
■  itA  errand  nf  deatruction.  Virchow  compares  the  action  of  the  poieon  to  tnnt 
of  a  fernieut  producing  through  the  medium  of  the  circulation  its  specifie 
etFect  u|H)ii  the  nervous  syrttJjuL  Trouiswau  says  that  the  disease  gcuemlly 
fthowhi  itself  in  man  from  one  to  three  montlis  uft^r  inooulatlon ;  that  eases 
arc  rare  after  three  months ;  and  that  the  autheuticity  of  cases  rei)ort*id  as 
occurring  at\er  the  lojise  of  a  year  may  well  bo  disputed.  [Fereol  haa,  how- 
ever, reported  an  ai}parently  authentic  ca»c  in  which  the  period  of  incubation 
was  two  and  a  half  years.] 

A;/e  iuflueuces  the  i*eriod  of  incubation,  thin  being  shorter  in  young  people 
tlian  in  old.  Fleming  tolls  us  that  from  an  eetimate  of  uges  trom  three  to 
twenty  yeitrs,  and  from  twenty  to  eoventy-two  years,  it  Iiaa  been  found  that 
for  the  tirat  group  there  is*  a  mean  period  of  incubation  of  forty-foiu"  days, 
and  for  the  second  group  of  t*eventy-tve  days.  Faber  adopted  tho  view  tliat 
the  conta^oua  princinle  became  encysted  on  ita  introduction  into  tho  body, 
and  that  it  entered  tlie  blootl  subsetpieutly  under  the  influence  of  lavorabl© 
oonditioiLS. 

l>r.  Anthony  Todd  Thompson,^  in  speaking  of  rabies  from  the  bite  of  a  cat, 

that  the  virus  continues  dormant  in  the  part  into  which  it  is  introduced 

the  bite  of  the  animal,  Until  a  certain  condition  o£  the  system  renders  tho 

[uervea  in  the  vicinity  of  the  wound  susceptible  to  the  influence  of  the  poiBon, 

and  that  this  being  conn nimiea ted,  a  morbid  action  is  begun  in  these  nerves, 

1  and  exttinded  to  those  whieh  prwiide  over  respiration,  th.us  inducing  the  whole 

train  of  syinptoms  which  constitute  the  disease. 


>  Mndino-Chirargical  Trnnsartioas,  rol.  ziU.  1626. 
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Symptoms  op  TlYi>ROpnoBiA. — The  eymptoroB  vary  with  the  peculiar  idio- 
BynoraAies  of  the  person  iiioeulftted,  aiul  hence  no  detailed  account  of  tben 
can  be  gireii,  which  shall  apply  accurately  or  even  approxixoately  to  each  io- 
di vidua!  caae. 

Dr.  Dolan  says  that  thero  cxiat  hut  two  periods  in  this  disGoec :  (l)that  . 
incubation,  and  (2)  that  of  development,  including  all  the  phenomena  betveca 
the  first  eyraptom  and  death ;  but  Virchow  has  divided  the  symptoms  of  tba 
Becond  period  into  several  distinct  stages. 


n      J 


Spnptoms  of  the  First  Siaife. — In  the  first  staffe  of  the  period  of  develop- 
ment, there  aro  nncasinueH  and  restlessnetss,  with  stifihetw  around  the  neck 
and  throat,  often  nausea  and  vomiting,  and  cerebral  symptomfl,  confiiBting  of 
headache  and  mental  excitement.  These  symptoms,  however,  are  mi  of 
invariable  oi^currence,  for  the  patient  is  sometimes  suddenly  seized  with  dif- 
ficulty of  Bwullowing  U(juida.  Local  Hyiuptt)ms  are  w^iuetimes  obeorvtd,  tot 
in  other  eases  may  he  entirely  wanting.  Irritation  of  the  soir  and  of  the  t»- 
Buca  in  the  vicinity  of  the  wound,  aecomjianied  by  darting  pains  of  a  rhtu- 
matic  character,  is  one  of  the  most  poreistent  symptoms.  The  cicatrix  often 
becomes  red  and  iiifiamed;  and  if  the  wound  is  still  open,  it  pretients  ao  uo- 
healthy  appearance,  and  the  discharge  Ijecoraes  thin  and  ichorous. 

Tlie  raentul  and  moral  condition  is  at  the  mxmc  time  dinngtil,  the  paticn*. 
being  in  et>nie  in^itjinces  troubltxl  atid  anxious  about  the  wound,  and  niy 
commonly  becoming  irritable  and  ill-temjicred. 

Poland  remarks  that  there  often  exists  a  characteristic  anxiety,  atteoded 
with  pain  in  the  pneconlia  and  a  sense  of  weight  and  prcfwure  on  the  cb«u 
The  sleep  may  be  distai'bed  and  broken  ;  the  jlatieut  suddenly  starting  up  in 
a  fi'ightlul  dream,  and  again  sinkiug  back  in  a  state  of  meutal  depretisiou  and 
gloijni.  Tliere  is  loss  of  appetite,  no  desire  for  swallowing,  a  feeling  of 
clannnini'ss  in  tlio  month,  with  nigliing  and  oppression,  the  jiatient  brwitliiiig 
with  unusnally  deep  inspirations,  lliero  are  attacks  of  cliilliness,  with  n 
highly  impressihte  state  of  the  system;  there  is  a  feeling  of  having  taktu 
cold ;  the  voice  is  rough ;  there  is  a  seusation  of  languor  and  lassitude,  with 
great  wcaknew  and  heaviness,  and  sometimes  slight  convulsive  movementd  of 
Mio  face  and  limbs;  there  is  a  it^markablo  susceptibility  to  atmospheric im- 
pr<"«ftion8,  the  slightest  contart  of  cold  air  being  a  sonrce  of  grwit  torture  by 
producing  a  feelmg  of  suftbcation.  The  poison  is  now  fairly  at  work,  and  in 
a  few  hours,  generally-  from  ten  to  twenty-four,  explo<lea  with  frightful  rio- 
lence.  Thf  period  «i  latency  is  now  past,  the  disease  has  reaches!  its  secwA 
stage;  tin*  diffirult^-  nf  swallowing  and  the  dread  of  water  fully  establish  the 
presence  of  hydrophobia. 


ii>/mptoms  of  the  Second  Stage. — The  second  and  specific  stage  usually  fo 
the  tLTst,  but  sometimes  occurs  without  any  preliminary  waminff ;  it 
with  stiffneaa  and  pain  in  the  muscles  of  tne  jaw,  throat,  and  b«sc  of  the 
tongue. 

II^'pertestheBia  of  the  parts  supplied  by  the  eighth  pair  of  cerebral  nerves. 
is  now  manifested  by  the  convulsive  spasms  of  tlic  muscles  of  thethimt, 
which  cause  every  attempt  at  deglutition  io  be  attended  with  pain  and  diffi- 
culty. Hence  the  great  dread  of  food ,  and  particularly  of  fluids.  There  U  * 
distreeeing  drj'ncsa  of  the  nunith  and  throat,  often  aeeonipanied  by  a  setiiar 
tion  of  extreme  thirst  which  cannot  be  relieved.  The  secretions  of  the  tnoath 
and  pharynx  are  at  first  frothy,  but  soon  become  viscid,  and  cannot  be  ejected 
without  great  trouble,  a  hawking  and  barking  noise  being  often  produi^iu 
the  attempt.  The  violence  with  wliich  the  patient  spits  is  a  striking  phe- 
uomeuou.    Before  long  the  disease  involves  the  muscles  of  the  general 
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tcni,  Uirough  tlic  medium  of  the  spinal  and  cerebral  nerves,  girtug  Tim  to 
coiiviiUiniw  which  may  «imiilat«  thcww  of  tetanus  or  of  epilejwy.  In  this 
Btage  of  the  diseuse  the  jmlae  \a  rapid  and  quick,  reaching  one  hmidred  and 
thirty,  while  the  temperature  rises  to  one  hundred  and  two,  and  often  to  one 
hundred  and  five  degrees  FalirenheiU 

There  is  favjuent  micturition  ;  the  urine  is  at  first  limpid,  but  afterwards 
Kifonics  rod  and  «inguinolent,  and  Hows  in  Kmall  qnantitv.  It  eontttins  renal 
epithelium  and  much  albumen.  It  ia  usually  aciil  in  its  naictiou,  and  con- 
tains an  abundance  of  earthy  phosphates  and  carbonatea.  Heated  in  a  tube 
and  cleared  of  the  albuminous  precipitate,  cuiistic  potassa  and  the  cupro- 
potassic  fluid  diseovov  rcm^tioiiii  wliicli  reveal  the  presence  of  sugar.  This, 
acvording  to  st»mc  authorities,  indicates  congestion  of  the  braiu  and  spinal 
conl  art  well  oa  of  the  kidneys. 

The  patient's  aenaeeuow  become  unnaturally  acute;  the  surface  of  the  body 
ifl  excessively  irritable;  the  sight  and  sound  of  fluids  aggravate  the  already 
cocajsperatcd  condition;  and  scmietimes  the  jtligliteet  puff  of  air»  or  even  the  smell 
of  particular  substances,  will  induce  a  j^wroxysm. 

The  mind  is  in  a  singular  condition  of  i'vur  and  anxiety,  and  the  patient 
experiences  a  dread  of  everything  which  is  either  seen  or  imagined,  cumilnat- 
ing  in  a  state  of  unutterable  despair,  or  sometimes  of  furious  anger.  There  is 
usually  almost  complete  insomnia, and  the  patient  is  often  luiimturally  talkative. 
There  imiy  be  insane  impulses  and  delusions,  with  sometimes,  it  is  said,  an 
liclinatiou  to  bite.  The  features  have  a  wild  and  anxious  look;  the  brows 
ire  firmly  knit ;  the  eye  is  staring  ;  the  angles  of  the  mouth  are  drawn ;  and 
be  whole  app«imiu!0  is  intensely  hagganl  and  ghastly. 

As  Ihc  disease  advancee,  both  the  irequency  and  the  severity  of  the  parox- 
siuri  are  augmented,  and  the  mental  state  boz-dcrs  ujiou  mania.  After  each 
aroxysni  there  is  great  prostration.  The  duration  ot  thisseeond  stage  varies 
bora  twenty-four  to  forty-eight  hours ;  seldom  longer. 

Stfniptoms  of  tht.  T%ird  Stage, — The  thin!  is  the  pamlvtic  and  laat  stage  of 
he  disease.  It  is  mjurked  by  the  occurrence  of  rapidly  increasing  depK*- 
ion  and  exhaustion,  with  subsidence  of  the  paroxysms;  tljc  pulse  is  now 
mall,  quick,  and  often  irregular;  the  skin  is  covered  with  a  clannny  sweat, 
he  eyes  look  dull  and  sunken,  and  the  pupils  are  dilated.  The  patient 
apidiy  emiwintcs;  the  mouth  hangs  open,  allowing  the  8i»liva  to  escape,  or  if 
t  flows  backward  into  the  throat,  it  causes  a  gin-gling  noise,  and  gives  rise 
o  a  feeling  of  suffocation  and  choking.  Death  may  take  jilacc  fi-om  asphyxia 
uring  a  convulsive  jmroxysm,  or  may  result  simply  fn>m  exhaustion. 

All  the  r-ymptoms  have  been  known  to  abate,  and  tlie  patient  to  sink  into 
state  of  ri'jKifie  and  expire  immediately  on  waking.  Tin*  duration  of  hvdro- 
ihobia — thut  i«,  of  its  period  of  development'— varies  fmm  three  to  six  or 
even  days,  or  in  some  cases  even  longer.  It  has  lieen  fatal  in  sixteeu  hours, 
>ut  death  generally  occura  on  the  third  or  fourth  day. 

The  foregoing  description  of  the  symptoms  of  hydrophobia  is  based  upon 
he  writings  of  Poland,  Tanner,  Flcndng,  ]>olaD,  Virchow.  and  other  autliorB 
who  have  hml  iinu-ti<'al  experience  in  the  treatniont  of  the  disease.  To  use 
he  language  of  uigelow,  '*  In  fact  one  description  i«  the  cojjy  of  another.** 

MoRBtD  ASATOMY  OF  HYDROPHOBIA. — Dr.  Dolan  writes  that  on  the  15th  of 
ay,  1877,  Dr.  Gowere  exhibite<l  before  the  l^athological  Society  of  London 
series  of  microscopic  sections,  illusti-ating  the  structural  changes  in  the 
iue<)ulla  oblongata  and  tipinal  cord  in  four  cases  of  rabies. 

In  nil  four  cases  tlie  voskoIs  of  lliu  gmj'  maltor  wvtl'  gnnlly  ilislencied,  ll)e  distension 
•in-:;  greater  in  ibe  niedulln  nenr  thu  gmjr  nuclei,  in  the  low«gt  part  of  the  fourth 
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venlricle.     In  three  of  th«  insm,  thn  larger  veins  in  Ihia  piifiition  presented 

tioiu  of  small  cella  n'jibin  tliu  [jertviL^tcuIar   lymphatic  Kbuttli SimiUr 

cells  were  scaltcretl  tUrougli  the  tii^suo,  iinioiig  the  tmrw  elumenlfi,  and  in  some  pbicei, 
chitiHy  in  tind  iteiir  the  hypoglossal  nuclei,  there  were  deo^  colUi-c'lionft  of  these  ctUt, 
cottsiituting  in  fact  miliary  nbsce&ses.  Similar  smaller  collections  were  seen 
the  fibres  of  origin  of  the  hypfiglnRKiil  and  gluseo-pliiiryngeal  nurvea. 

In  the  paroxynniB  of  hydrophoMa,  the    rcppiratorj'  ujiparotus  is  whoU 
cngogcid,  and  in  Dr.  Gowers's  wisl-k  the  Htructurul  cbmige  was  t*|ifcially  welf 
marked  iu  tJie  region  of  the  "respiratory  centre,"  in  the  medulla;  and  iothe 
coae  in  which  the  change  waa  most  decided  the  diaphragm  had  b€«n  violently 
affected. 

[Chanj^  in  the  imxlullary  and  Hpinul  (-un],atm1ogonB  to  those  ohsened  by 
Dr.  GywiTs.buvc  also  bL-ou  notetl  by  ClilVoi-d  AMbutt,  luid  by  Clieadk-.  Bene- 
dikt,  of  Viwniu,  and  Wnjwiliff*,  of  St,  I'cti^rsburg,  liave  found  mflammatnn 
cliangcA  in  the  brain,  while  Nepveu  hart  noticed  congestion  of  the  nencxtnu^ 
ture8  in  the  neighborhood  of  the  wound,  and  inflammatoTy  leeione  m  iht 
ealivary  glands.  Coata,  of  Gliidgow,  has  oWrved  hypeneinia  of  the  kidntrs. 
with  an  afcumulatioii  uf  whal*;  i'orpus».-k'8.  The  only  cliararteristic  nuu-iv- 
licopic  cUango,  according  to  Cooper  Foraler,  is  dilatation  of  the  phanrni.] 


Dr.  Bigelow  statee  tliat  tbe  Btrnctnral  L^hanges  noted  in  hjdro]ibubia 
not  essential  and  vrivxary  laotora  in  developing  the  train  of  «>jiuptonu, 
are  in  all  pixdmbilily  s&.'ondary  icsioiis^K^xxmutt,  from  the  terrible  di^turbeuKe 
which  the  diwase  csmses  in  the  functiiuis  of  the  respiratory,  vascular,  ami 
nervous  wyBtt^iiis.  Siicli  phenomena  fan  hardly,  therefore,  be  of  any  vidue  in 
deteniiining  the  pathogeny  of  the  afi'ection.  lie  adds  that  though  we  have 
acquired  newan{i  iniportunt  datji  by  tlicw  observationfl,  still  we  cannot  affirm 
positively  that  we  have  found  ncliaraetcrietic  lesion  j»athf^iomonic  of  by 
phobia.     [Middletou,  of  Glasgow,  eutertaiuti  a  similar  view,] 

It  law  been  eoujectured,  according  to  Dr.  Ilauunond,  that  hydrophobia 
Iwpin  HH  a  blood  disease,  and  end  iw  a  nerve  disease.     "Tlie  nature  of 
liyurophubie  virus  is  unknown.     !  t  is  probably  of  the  natuiv-  of  a  fermettt ;" 
Dr.  Barry,  on  the  other  liiiiul,  in  his  Erveriinciital  RfMnrchefi,  reject*  the  idt* 
that  the  poison  of  hydrophobia  in  absorbed  and  mingled  with  "the  bli    ' 
being  directly  opposed  to  all  analogy. 


I 
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Diagnosis  op  HynaopHOBiA. — Dr.  Dolan  well  says  that  the  aymptonm  nf 
hydrophobia  ai"u  so  ehanieteristic  that  tiiey  «hould  not  lie  ciinfouiid«.'d  «'id 
those  of  any  other  disoii^e.  To  distin^ieh  it  from  tetanus,  Dra.  Hollaudud 
Shinkwin  point  out  the  following  difrerences: — 


a^n^i 


(1 )  TiHanlis  resuks  from  injuries  of  t\\n  most  varied  character. 

(2)  In  tetanus  the  eflectn  rullnw  in  a  vt;ry  eliort  space  of  lime,  a  week 
eluiwing  between  the  injury  and  the  development  of  the  *yniplomi,  while  in  llic  "» 
hundred  and  twenty  ca.sc.-«  uf  hydrophobia  collt;cted  by  Dr.  llolland,  tJie  shurltst  iirti^«l 
recorded  between  the  btte  and  tlie  firm  symptomg  of  rabica  was  tweWe  days,  the  loiigwi 
thruB  hundred  and  tliirty-four  days,  ant)  the  average  Ftxiy-one  days  and  eigbleeo  bocin. 

(3)  The  aaziety,  horror,  and  uonvuUions  at  the  sight  of  fluids,  are  not  foaid  o 
tetanus. 

(4)  In   CeUinuA,  enme  uf  the  inuKcles  are  often  in  a  »tate  of  rigidity,  and  the  coanl- 
tions  occur  at  much  shorter  intervala  than  in  canes  uf  rnbteti. 

(5)  Delirium  is  a  very  rare  flymptom  in  tetanun,  aod  a  frequent  one  in  mbies,  haf' 
ing  occurred  eighty  times  in  onu  huiiilred  and  twenty  canes. 

(fi)  In  tetanus,  tlie  secretion  of  tialivft  is  i<p]dom  increased. 

(7)    III  trfanuH,  die  muselen  of  the  lower  juw  ivve  fretjuentty  in  a  state  oT  tttnsioo. 

(b)  OpiathutQ003  or  emprosthutone^  often  tL-rminales  Ihc  cane  in  tettmua. 
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(0)  Aft  Fkming  remarks,  while  physiologicallj  tetanus  ifi  a  disease  of  ihc  true  spinal 
syMterii  of  n«rvf£i,  rahit^s  invulvtut  tliu  bmia  also,  as  h  ertnctMl  bj  llie  ttiiuink'r  (if  the 
intcllnclual  fuDciiona  and  upecial  senses  even  early  in  the  diMaM. 

To  iliKtin^umh  byili-u])bobia  from  cssopUaghtH,  Dr.  Uollaiid  {winta  out  tliote 
eaaoutial  ditfereiices:- — 


la  (EsopiiA'iiTis. 
1.    Pain   in    tliu   pliiu7nx,   throat,   or 
ihing  tliv  s|tii>e  Mvure  aa  the  earliest  and 
invariable  aympluui. 


]n  Kaiiie^. 

1.  Pain  in  the  |fliur)-nx,  tliroat,  and 
along  the  spine,  occurred  in  tbrty-two  out 
of  one  hundred  and  twenty  cases,  or  about 
once  ill  urery  three  ciisets  and  not  a«  the 
earlieet  syoiptom. 

2.  The  attempt  (o  dwalluw  flutdH, 
though  lint  generally  acoompunied  liv  in- 
u-niu:  pnin,  causes  dyapn<pa.  cunvuUioiut, 
etc.,  while  Kolidf  can  bu  in  most  ciuea 
taken  with  com|jMnilive  riieilily, 

3.  Horror  of  fluids  the  nto^l  prominent 
itymplotn  in  iini-r  juindnMl  iinil  nineteen  out 
of  one  hundred  and  twenty  case*. 

4.  No  direct  relulion  exi«tK  between 
the  pathological  uTale  of  the  Tsopha^ii 
shown  aJ^cr  death,  and  the  inlensity  ot'  iha 
tlyflpiuigia. 

5.  Saliva  secreted  tn  great  quantity, 
often  flowing  spontaueouHly  from  tha 
moulU ;  these  Hymptomit  often  occur 
among  the  ladt  phcnonieiia. 

C.  Thintt  waitur^nt  in  about  one-third 
of  the  cosed. 

7.  Average  duration  of  the  diseuM 
wven  ilays. 

8.  Invariably  terminating  faully. 

9.  Death  mo«l  probably  reKulting  from 
asphyxia,  cninn,  or  relapse. 

Fleiniug  taya:  Indeed  it  in  not  possible  to  mistake  hydrophobia  for  any 
obiter  malsdy,  or  to  doubt  ito  existence  when  it  i»  preuent ;  for  if,  during  the 
sf:-^age  of  incubation^  doubt.s  and  fears  exist,  all  uncertainty  comes  to  an  entl 
■^K^laen  the  diiwuse  rt-ally  iippoaiit. 

m        Jbounosis  op  HvuBoruomA. — Hydrophobia ipregardedasoncofthegravnat 

O'tf*    all  tJie  maiudica  which  aflli*;t  huiuuuity.     It  has  been  assorted  that  wo 

^^  -va  no  well-authwiticat«d  juntance  on  record  of  a  cure  of  this  disease.     Yet, 

~f^r~.  Dolan  says  that  the  evidence  of  the  recovery  of  oases  of  hydrophobia  is 

***    coucluflivo  a»  the  evidence  that  such  a  dit<««se  exists.     '*  To  deny  the  cxist- 

*t>.<2e  of  rtueh  records  of  recovery,  is  simply  to  deny  the  existonoe  of  the  dia- 

*^*^c     We  can  only  know  rabies  by  tho  ayraptx^ims,  and  by  the  de&enj)tion 

^""^    have  furnished   by  thoftc  who  have  had  cases  mider  treatment.     If  the 

*^i.^ance  in  aatistiictory  and  cuuclusive  that  rabice  has  existed,  and,  utitbrtu- 

^!^tcly,  been  too  &tal,  it  ia  also  equally  satiHtjictory  und  conclusive  that  Dr. 

"QVnburg  has  doscinbcd  the  disoafic,  and  utlende«l  a  jjatient  who  recovered, 

*>»«J  that  I>r.  Austin  Flint  has  offered  similar  testimony." 

l)r.  Uigelow  says:  "The  exjKTimentH  made  witb  oxygen  by  two  RumiAn 

"ji^yiiieiaiw,  T)n».  i^chmidt  and  Zchcndcr,  with  n  woll-authenticated  cure  of  a 

**«o  of  hydnjphobia  from  ita  admmistratiou,  reportwi  in  the  Jji/on  MMical^ 

iitepire  the  hope  that  at  laet  science  lias  struck  the  physiological  key-note^ 


S.  The  attempt  at  swallowing  Bolid  food 
rattteit  inteniio  |Niin,  nitd  in  aggniviiied 
casta  swallowing  of  even  ^u'uU  in  jictrom- 
|«liied  by  pain,  or  may  b«  totally  tiupos- 
lible. 

3.  Horror  of  fluids  reported  to  have 
occurred  in  one  case. 

4.  The  amount  of  difficulty  in  swallow- 
ing is  in  direct  proportion  to  the  extent 
»nd  intensity  of  the  [Mthologieal  appear- 
moces  found  in  the  o^nphagus. 

5.  Saliva  abnndanily  secreted,  expec- 
mration  difReult,  and  the  time  of  the 
occurrence  of  these  phenomena  not  ttxed. 

6.  Urgent  thirst  in  perhaps  all  cases. 

7.  Average   duration   of    the    disease 
v^ven  days. 

S.  G'.'iierally  terminating  in  recovery. 

ft.  Death  canned  by  (cdemn  of  ibe  glot- 

k,  gangrene,  or  rupture  of  the  feAophagus. 
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and  that  in  wcll-cstabliubcd  instances  of  tbo  disease  tlic  ph^'sician  may  look 
with  a  rcaaoiiAble  aseuranc-c  to  a  succctfsful  tcrminutiou." 

Treatment  of  Hydrophobia. — Tlio  treatment  of  hydrophobia  resoh-es  itwlf 
into  that  which  is  jireventive  and  that  which  is  curative. 

Jh'cventivc  Treatment. — The  essential  influence  producing  hydrophobia  U 
lodgc<l  in  the  fluid  from  the  rabid  auiuml'H  mouth,  aud  not  the  woiiitd  luwle 
by  the  teeth.  The  first  raeims  to  be  employed  in  order  to  prevent  the  virus 
from  t'titeriug  the  system  is  prompt  suction  vf  the  womul^  so  as  iu  this  way  to 
remove  the  poison  from  tlie  part  at  once.  The  bitten  person  should  tlo  \\m^ 
for  himsell',  and  should  wash  his  mouth,  after  spitting  out  its  contents,  wi ' 
some  fluid,  and  su  by  coutinued  sucking  aud  wa^diing  get  rid  of  the  poieon 
&r  as  possible.'  The  wound,  when  its  situation  permits,  as  when  it  i&  in  an 
extremity,  should  he  Mjueezed  ou  its  oardiae  side  at  the  same  time ;  it  sbouU 
also  be  well  washed.  Or  a  strap  or  handkerchief  may  be  applied  tightly 
above  the  wound,  and  a  cupping-glaaa  bo  applie<l  to  the  }>art  at  once,  and 
gtrong  auction  nuule, 

CautcrUatiitn  should  be  practLied  as  soon  as  j^KHssiblo,  aud  the  iKsst  powiWe 
means  of  cautenznig  tlie  mrt  is  with  the  hot  u-ou.  A  kuife  bltule,  a  nail,  or 
an  iron  poker  mny  bo  used ;  the  iron  should  be  heated  to  a  white  lieai,  ami 
the  wound  throughout  its  entire  extent  should  bo  burnt  with  the  greatfft 
thoroughness  imtT  in  the  sliortest  iMjssihle  time  after  the  person  Has  beci 
bitten. 

Dr.  Bigelow  gives  the  following  statement  as  taken  from  Fleming:  Tn  Al- 

feria,  out  of  1G  ca»*es  of  immunity,  in  14  the  patients  had  the  wouuds  iiiHictwi 
y  rabid  animals  tauterizod  more  or  less  promptly ;  three  persons  wen*  fsu- 
teriKcd  twenty-four  hours  after  being  wounde*!,  and  a  fourth  not  for  thirt; 
six  hours.    Tlie  following  Table  gives  the  details  of  tJie  16  casea: — 


to 

i 


CAMS. 

.  7 

.  1 

.  1 

.  3 

.  1 


Immunity  aft«r  immediate  cauterization  with  hot  iron 
"  "  "         with  gunjxiwder 

"         after  late  appearance  cauterized  with  hot  iron   . 

"         after  at  least  24  hours 

«  «  86    *•  

**         after  immediate  cjmterizatiou  with  muriate  of 

antimony  ufWr  8  hours  ......    1 

**  without  adopting  precautions 2 

In  short,  immunity  in  one-half  of  these  cases  may  be  supposed  to  ha« 
been  due  to  immediate  cauterization,  in  tlireo-eighthe  to  tardy  oauteriiaitioa, 
while  in  one-eighth  the  i>atienta  escaped  without  any  treatment.  Ha^ 
speaks  of  seven  persons  who  were  bitten  by  a  rabid  dog ;  tiirce  had  theif 
injuries  cauterized  twenty-four  hours  aftenvards,  and  the  four  others  cauter- 
ized theinaelves  with  two  pieces  of  iron  heated  in  the  fire ;  all  escaped.  Tb* 
same  doff  attacked  a  child  twelve  years  old,  aud,  its  wounds  not  having  bewQ 
attendetfto,  it  died  of  hydrophobiii. 

Mccinon  is  strongly  recommended  by  Foot,  Fleming,  Abemethy,  aud  otliere. 
Foot  gives  eight  cases  in  which  excision  was  practised.  In  one  case  it  wai 
done  at  once;  in  another,  six  hours  after  the  bite;  and  aeventy-two  houre 
after  the  bite  was  the  longest  perio<l  in  which  it  was  performed  in  any 
of  the  eight  cases.  If  excieion  is  nuule  dangerous  from  the  neighlM>r- 
hood  of  Targe  bloodvessels  or  nerves,  caustics  are  recommended.  Heariy 
all  the  caustics  in  wse  have  been  recommended  by  different  suigeoM  w 
having  been  successful  in  tlieir  hands.    We  must  remeral>er,  however,  that 
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the  immense  m^ority  of  bites  will  not  be  followed  by  hjrdropliolna  umler 
aiiy  circuinstaacca,  ami,  oq  the  other  hand,  ttmt  hjdn*pliobln.  liiii*  occurred 
after  free  excision  of  the  injured  part.  Mr.  Youatt  had  great  confidence  in 
nitrate  of  ailver.  Ho  was  himself  bitten  peven  times,  ana  on  eat-h  occasion 
contented  himself  with  freely  cauterizing  the  wounds  with  nitrate  of  silver. 
[The  daily  adrainiflti-ation  of  larffo  disses  oi  bromiik  of  potassium,  Awr'm^ 
the  whole  i»eriod  of  iucubatiou,  \a  strongly  rccommeuded  by  Duboue,  of  I'au.J 

Curatire  TVeatnunU:. — When  the  virus  commcncee  to  evince  its  effects  on  the 
ftvHtcm,  the  ttccond  period,  or  that  of  development,  b^inet,  and  the  patient 
eiiould  now  at  once  be  placed  in  a  dark  room,  and  kept  as  qniet  as  possible, 
and  free  from  all  avoidable  sources  of  irritation ;  his  strength,  t<x>,  must  bo 
Bup|x>rted  by  such  couccntrated  food  and  stimulus  as  can  be  taken,  or  by 
nutritious  cuemato. 

Dr.  Wataon,  of  Jersey  City,'  rejiorts  a  case  which  was  reijanled  by  himself 
aiid  hy  Trof,  Austin  Flmt  as  a  case  of  undoubted  hydrophobia.  In*  this  case 
a  sixteenth,  a  ninth,  and  a  sixth  of  a  grain  of  curara  were  ii^ected  sulic-n- 
taneously  at  dilferent  times,  when,  after  the  third  injection,  the  unfavorable 
Byraptorns  al>utcd,  and  the  (witient  entirely  recovereci.  Offenburg  and  I'oUi 
have  also  reconletl  instances  of  recovei-y  from  hydnjphobia  under  the  hypo- 
dermic use  of  cunira.  IVjlan,  too,  gives  the  ease  of  a  woman,  aged  24,  w-ho 
was  bitten  by  a  ilog  suppo8e<J  to  i>e  rabid,  in  which  case  seven  injectiona, 

h  containing  on&-third  of  a  grain  of  curara,  were  administered  witiiiu  four 
JUS  and  thirtv-fivo  minutes,  and  the  patient  entirely  recnnered. 

In  a  case  ol  hydrophobia,  to  which  I  was  called  in  consultation  by  Dr. 

rroll,  reported  by  myself  in  the  American  Journal  of  the  Medical  Sciences 
April,  1878,  tlie  sfjasms  were  relieved  by  the  intialation  of  m'Crite  of  amyL 

The  cafic  waa  that  of  a  injiii,  thirty  ywira  of  age,  who  was  hitton  on  .Tnnimry  1,  1877, 

the  Lack  of  Itis  Xvii  ring'lingcr,  by  n  terrier  dog  wtiioh  was  Aufiering  from  rabies 

the  'iOtti  of  the  following  March,  79  days  after  the  infliction  of  llie  wouud,  the  Hnar 

mvA  A  red  and  swullt-ii  luak,  and  an  cnipliuti  np|H!ared  on  the  rnnrning  of  the  follow- 

~  \j  (March  21),  disap[)caring  on  the  26tb.     On  the  mominR'of  the  28th,  the  mail 

lid  with  excitement ;  his  pul^  was  riL|tid  and  email,  ninniiig  at  thu  mto  of  110 

t  to  thu  minute;  his  skin  wbr  leaky  anrl  cool,  and   hi»  countenance  anxious.     He 

violent  efforts  to  drink  a  gbiM  of  milk,  but  won  utterly  unable  to  do  more  than 

p  at  it ;  bu  could  mil  pua«ibly  tuku  hold  of  thit  tumblttr,  and  uiitreattid  119  in  a  wild 

iTulsivc  manner  to  take  it  away.    At  this  moment  I  pive  him  26  drops  of  the  nitrite 

myl  by  inlialation.     My  the  time  the  evajKiration  of  the  ainyl  hud  taken  place,  the 

said,  **  What  i»  that  ymi   havn  givun  m-n't  it  i«  running  all  around  my  liend." 

hen  two  or  three  minutes  had  eLap^ed,  his  pul«e  was  foutid  to  be  88,  and  liis  reepim- 

m  quite  natural ;  he  ap]>eart!d  to  be  perfectly  calm.     I  then  aitki-d  him  If  he  thought 

could  take  some  milk,  and  he  said  that  he  thnught  he  conhl.    The  milk  was  brought, 

(]    he  swallowed  a  pint  with   the  greatest  ease ;  he  said  he  would  take  some  mure, 

rhen  half  a  pint  additioniil  was  given  tu  him,  with  two  ouncvH  of  brai)dy,  and,  when 

bad  swallowed  it,  he  UHked  one  o(  the  bystanders  to  give  him  a  drink  of  water. 

water  pitcher  wiu  brought,  and  I  poured  out  a  full  gloKs  before  him ;  wIii^ti,  taking 

u  compoe(.>dly  no  any  one  could,  he  drank  off  it»  conienis  with  the  greatest 

and  held  the  gloM  out  for  more.     I  filled  it  again,  and,  wlien  he  Imd  drunk 

all  the  watur,  he  exclaimed,  "  Oh,  but  lhat*«  good  1"     I  sat  with  him  nearly  two 

longer,  during  which  time  he  was  perfectly  composed,  and  got  some  slee)>.    Then 

puUe  became  more  rapid,  and  his  breathing  more   frequent.     I   askod  him    if  he 

uld  take  a  little  brandy  and  wal«r.     The  mere  sitgffeation  of  the  brandy  and  water 

ited  him  very  much,  and,  when  it  was  brought  near  him,  his  excitement  was  fearful, 

be  exclaimed  rapidly,  *'Nn,  not  until  after  breothiug  ttmt  atull',''  ais  he  called  the 

■  Amerioon  Journal  of  thu  Madlcal  Soienoee.  Joly,  1879. 
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amyl.  ]l  van  imiUMliiihtly  f;ivi>n  to  him,  luiil  linr]  the  Ranir  hnppy  elT)Vt  ah  on  ih«  Am 
occasion ;  \m  jiuIih;  k-U,  Iiijt  n'Spirtitiun  lM-*cHme  more  caltii,  and  lit-  took  Imlf  t  pitil  id 
milk,  three  raw  ejijrs,  and  tialf  an  ounce  of  brandy,  which  he  ewullowed  ymj  nsdil; 
anil  with  gr(»t  comfort.     lUt  then  fell  asleep,  nnd  I  left  him. 

I  returned  ihc  nvxi  morning  at  9  o'clock,  having  asked  I>r.  John  Ashhtmt  lo  *k 
him  iu  CUD  Hul  tat  ion  witli  Dr.  Carroll  and  myuclf.  \V«  found  that  our  patiunt  twl  hail 
gome  Biee\y,  but  that  for  an  hour  or  more  lie  hnd  be«D  very  uvivh  cjicitt-d.  He  cooU 
not  have  a  glass  of  water  bixMiglit  nrar  him  now  ;  it  was  tried,  and  on  its  appraacb  be 
ttliook  convulsively.  Nearly  a  u>aHE>oonful  of  tha  nitrite  of  unyl  was  now  adtntnistoodt 
and  he  agHin  became  quite  euliii  and  drank  nearly  u  pint  of  waler.  aod  soon  aAerlfiok 
some  milk  and  egg^.  At  3  P.  M.,  bowevt;r.  the  Kpai<in«i  rtfturnwl,  and,  on  BttemfUiij 
to  ^ve  him  the  amyl,  he  (rxchiimed  l!ml  he  uas  choking,  and  imme^liak'lv  wenl  inlo  a 
convuUion  whicii  ended  in  death.     No  iK^sl-monem  examination  wu&  |>ermitted. 

My  friend  Dr.  Sollidaj',  of  Taniaqua,  administered  the  nitrite  of  amyl  in 
a  csBO  of  hydrophobia  ui  a  girl,  aged  17,  who  wae  bitten  by  a  jspitzilog 
which  wae  Murtcring  from  rabies. 

The  wound  was  inflicted  on  llie  lower  lip,  on  Nov.  26,  1877 ;  the  wooed  was  veiy 
slight,  and  healed  (quickly.  On  Dec.  20,  three  weeks  and  three  day*  after  tlie  aceideot 
had  happene<l,  hydrophobia  became  manifest.  Tlie  spasms  cainv  on  fvr.ij  fiftm 
minutes,  and  the  disitiuir  was  well  dert-lo|>ed.  In  the  ev<^ing,  twenty-four  drau  of 
the  nitrite  of  amyl  were  (pvcn  by  inhalation.  She  now  complained  of  nuiobnen  in  ber 
extremitiefi,  and  soon  beentiie  very  calm,  and  remarked  that,  if  the  room  were  ami, 
»he  could  .sleep.  At  thia  moment  a  glH.4s  of  water  wan  given  to  lier,  which  she  fwaU 
lowed  without  trouble.  In  fifteen  minutes  she  was  in  a  qiiiel  sleep,  which  ccRittmsd 
for  four  and  a  lialf  hours.  She  wa»  awakened  by  a  violent  storm  of  rain  which  madei 
great  noise  on  the  roof  and  shed  of  the  bouse  in  which  she  lived.  The  spaams  inuw- 
diately  returned,  anil  were  moiv  violent  than  at  any  time  previous,  and  contintwd  nalii 
dcatli  look  placu;,  hite  in  the  al'ternoon  of  the  2l9t.  No  post-mortein  examinatiOB  m 
permitted. 

In  buth  of  theee  cases  the  relief  on  inhalation  of  the  nitrite  of  amyl  wu 
very  marked,  and  exceedingly  comfinling.  It  relieved  the  epasmA  in  both 
oaBeti.  m  that  the  ]tatient8  could  drink  both  water  and  imlk  to  ^tlety.  Bat 
in  neither  <,'a«c  did  thu  uiuyl  appear  to  st«y  the  advance  of  dwith. 

In  the  Lyon  Mhlidd  iham  ia  reported  a  M»se  of  hydrophobia  in  wUdi, 
owing  to  thf  e,\^perinieiit«  of  Ihx.  8ehnndt  and  Zehendeu  with  oxyg€%,  thil 
ga«  \v:in  inlmlod,  and  thi^  di(*oa«e  disappeared. 

The  ca.te  was  timt  of  a  little  girl  bitten  in  the  hand  by  a  rabid  dog.  The  wcwnd. 
aflur  being  cnuteriznd,  heated  in  a  Eew  dayn  ;  but  a  furtutgbt  afterwards  the  evidmos 
of  hydrophobia  were  manifested.  Three  cubic  feel  of  oxygen  were  then  inbaledbyibe 
(lalicnt,  and  in  the  coursu  of  lui  hour  iind  a  hnlf  the  difitreftsinj;  symptoms  disanpearid, 
and  the  child  Iwcame  calm.  Two  days  afterwards  the  nymptmua  rpappeared;  tlwR 
were  dit!ii.'ulty  of  breathing  and  swallowing,  and  convuLtions ;  the  oxygen  was  t^i» 
inhaled,  and  ut  tlic  end  of  forly-live  mliiuteji  the  attack  entirely  subsided,  and  nenr 
returned. 

[Other  modofl  of  treatment  which  have  been  recommended  arc  t]>p  itihab 
tion  of  ether  or  chlorofonn  ;  the  application  of  un  ice-bag  to  the  spine  iToJil, 
IWehftt'ti);  tlie  ]ier9iatent  employment  of  a  priinaiy  galvanic  current  (TlaiB- 
raond);  traiwfusion  of  blood  (Shmkwui);  and  inira-vuiious  injection  ofsalii* 
»olutiou8  (Culver),  and  particularly  of  brontide  of  jK)ta*sium  (Duboue).  Tbe 
monobn^ituttu  of  camphor  is  also  credittsd  with  havtug  ellceted  a  cure  in  scow 
caaes.] 
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Glanders. 

Glanders  is  a  contaeioua  and  infectioufl  disease,  which  appears  also  to  be 
eometimcia  spontaneously  generated  in  the  horse,  the  ass,  and  the  mule,  and 
which  iKJculiarly  belongs  to  those  anirault*.  While  it  h  a  general  diBease,  utlcTt- 
\ng  the  whole  ftystcm,  it  displavs  it«  greater  force  and  virulence  on  the  nint-ous 
liiiinKs  of  the  none  and  frontal  siuusos,  and  on  the  submaxillary  gliinds  and 
lyni|ihiitif-s  of  the  neck  an<l  eiir. 

In  1H21,  Mr.  Muscrolt,  in  an  article  in  the  Edinburgh  Medical  and  Surgical 

•loaniaU  described  the  diiimtae  a»  exi:iting  iu  a  man  wtio  hud  bci'ome  iuocu- 

riftted  by  the  dead  bodv'  of  a  glandered  hunte;  and  in  1840,  a  ^latient  who  had 

en  atlmitted  into  St.  Bartholomew's  Ilospitul,  London,  died  of  glanders, 

d  the  nnrfic  who  had  attouded  this  iiatient  took  the  disease  and  also  died 

it.     Many  similar  ca^es  are  oti  record  witich  show  that  the  disease,  thongh 

never  spontaneously  devclopwl  iu  man,  can  be  readily  couve^'ctl  to  him,  aiid 

that,  when  once  inoculated,  it  can  be  easily  communicated  tix>m  one  human 

being  to  another. 

It  is  said  that  the  virus  may  ho  communicated  through  the  blood,  and 
Viboi^  btdieves  that  inoculation  may  also  take  place  through  such  secretions 
as  the  saliva,  the  urine,  aud  the  sweat.  It  is  well  knonii  that  the  disease 
m&j  be  proilui-ed  by  wipiuu;  the  hands  and  luce  with  cloths  which  have  been 
osc^il  on  au  alt'ccted  nor»e.  Bouley  iuocuhttcd  horses  with  the  pns  of  glanders, 
and  though  the  inoculatetl  parts  wert*  cut  itut  one  minute  after  they  were  in- 
oculated, yet  the  disease  mpidlv  nianifowted  ilwojf.  Villemiii,  in  1868,  declared 
bbf  l)elief  that  glanders  and  tnl>ercle  were  closely  allied,  and  that  they  should 
bo  looked  upon  as  nearly  ivlated  species  of  tlic  same  genus. 

Symptoms  op  GtAKDEita.^TIie  disease  iiumifeMts  itself  by  an  eruption  of 

tubercles  or  nodules,  and  appears  in  two  distinct  forms.     One  of  tliese  in- 

olvcn  the  mucous  membrane  of  the  nose  and  the  neighboring  glands,  and  is 

form  which  is  particularly  known  as  glan<ler8 ;  it  is  termed  mon-e  in 

TVance,  and  HoU  in  Germany.    The  other  fonn  affects  the  superficial  lym- 

tdtiLtics  aud  absorbents,  cither  iu  the  trunk  or  extremilics,  aud  is  characteriztHl 
ly  the  development  of  small  tumow  beneath  the  skin,  vuryiug  from  the  size 
of  a  i>ea  to  tnat  of  a  walnut,  hard,  fixcfl,  and  very  jtuinftd  when  toui-lunl. 
Thew  is  a  corded  and  kimttj-  condition  of  the  parts,  when(«  this  form  of  the 
disease  is  termed  Wumi  by  the  Germaus,  and /fln-rn  by  the  French.  In  Eng- 
land it  is  known  as  furcy-budw.  These  two  tonus  are  but  dittcrent  tyi>es  of 
tbo  same  disease,  aud  they  may  be  foimd  associated  iu  the  same  patient.  The 
,      ^Kjriod  of  in<.ubati()n  or  latency  of  ^landere  vui-ies  from  two  days  to  a  week. 


» 


SympfomA  in  the  Horse. — The  following  description  of  the  disease  as  it  is 
oWrved  in  the  horse,  is  taken  from  Vouatt:— 


I: 


The  earliest  local  sjrmptom  is  a  nasal  discliarge,  whicli  consiets  of  an  increased  secre- 
tim,  small  in  quantity,  and  fluwin>;  constantly.  It  i»  of  an  aqueous  L-luinicter,  inixuii 
wih  H  Utile  mucus.  It  is  not  sticky  whmi  first  recognized,  but  becomes  so  alterwards. 
•uring  a  peculiar  viscidity  and  plueyiie*!*.  The  dtat-Large  noon  increases  in  i)uantily. 
■"d.  in  lliB  advauceil  ^iUigcs,  bi!«win«s  discolored,  LliRidy,  mid  olfuntiive.  On  thu  othrr 
band,  il]«  diacharge  may  continue  for  mnny  months,  or  e%'en  for  two  or  three  years,  un- 
■t*ti  Jed  by  any  oilier  symptom,  and  yet  ih*?  borne  be  df  cidcrlly  glundcrcd.  The  ^lundA 
""(Iw  the  jaw  goon  become  enlnrgi^d,  and  arv  gent-rally  observed  on  the  same  aide  a» 
*■*!  OD  Vfhich  the  nostril  is  affected  ;  tlto  swulling  at  first  may  be  somewhnl  birge  and 
^Vilsed,  but  thin  Hutiaides  in  a  gri-ut  nicaeurt;  and  Ivuvi-s  one  or  two  glnndulur  enlarge- 
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menu,  whicli  ln'Com«  closely  adherent  to  the  jnw-bonc.     TbK  maooos  membnuKoi  th* 
nose  becomes  of  a  dark  [>iirplUh  hue,  or  almottt  of  a  leaden  color ;  neri-r  the  funt  pink 
liltisb  of  hcaltli,  or  the  intenee  and  virld  red  of  u^ual  inflammaiiun.     Spots  oT  ukcufr 
tion  will  probably  appear  on  the  membrane  coverini;  the  cartilage  of  tbe  now;  tbm 
ulccra  are  of  a  circular  fonn,  deep,  and  with  abrupt  and  prominent  edgw,  and  liMilBl 
larger  and  more  numerous,  ohittrucUug  tbv  nasal  pKssageK,  and  ouising  a  grvtitii;  ur 
choking  noise  in  hmithing.     The  disease  ext<.'ndri  upwards  into  tbe  (rootal  siout^s,  ud 
tlie  int^ument  at'  the  forehead  becomefl  thickened  and  ewoll^n,  causing  [lecoliar  tot. 
dernc-ss.     'Die  abiuirbents  about  tlio  face  and  neck  now  become  impltcAied.  eoniititutii^ 
farcy;  these  enlarge  and  soon  ulcerate.     The  abaorbenta  on  the  inside  of  the  tbig:fa.tai 
then  the  deep  absorfaeobs  of  both  hind  lege,  are  next  involvRd,  causing  tlirae  parttti 
xwell  to  a  grt-Ml  Hize,  and  to  become  sUfT,  hot,  and  tender.     The  const ilutional  <japl«a> 
are  loss  of  ftcsh,  impaired  appetite,  failing  strength,  and  more  or  1»m  urgent  congb; 
the  belly  is  tucked  up ;  the  cuut  is  unthrifty  and  readily  comes  ofT.     Tbe  amnial  KKn 
prcecnijt  one  mass  of  putrefaction,  and  dies  exhausted. 

Farcy  uri  m«t  with  in  the  hone  is,  according  to  Mr.  Yotiati,  but  a  different 
type  ot  the  same  ditHsatte. 

Farcy  itt  an  affection  of  the  aheorbenis  and  thflir  glands,  usually  attacking  ihr  ei. 
tremitieiii.  It  begins  in  a  kind  of  glanderous  chancre,  or  ulcer,  and,  as  the  riruji  [»m« 
along  tbe  absorbent  vessels,  these  snfier  from  it*  acrimonious  (|ualily  ;  henoe  the  roniti 
vin'ns,  HR  tliey  an^  r-alli*il  by  the  farrier,  or  more  properly  the  thickened  and  inflnDed 
abf)orl>enl6  following  the  courKC  of  the  veins.  At  certain  distunces  in  the  oouneoflbe 
ahHorlientA  are  valvus,  and  thi^se  belly  out,  and  impede  or  arrest  tlie  progrcK  of  ife 
matter  towards  tbe  chest.  Tlie  virus  at  Uiese  places  causes  swellings,  which  arcTtiT 
hard,  more  or  tens  lender,  and  with  perceptible  heat  about  them.  They  are  obsemd 
about  the  li{K,  noM),  neck,  axillary  »itacMi,  and  thighs.  Sappotmtion  and  ulceWioB 
next  ensue.  Tbe  ulcers  are  rounded,  with  elevated  edges  and  paJe  snrfaoe ;  and  ilif- 
cliargc  a  virus  as  Infeiilious  and  aa  dangerous  as  the  maltttr  tif  glandt'rs.  While  1^5 
remain  in  their  hard  and  prominent  slate,  they  are  called  buttons  or  farcjf'^udt.taA 
th«y  are  connected  together  by  tbe  inflamed  and  corded  absorbenia.  Tbe  coosiltiitlAiiiI 
BvmptomB  are  drooping,  im]>tured  appi^lite,  losa  of  llesb,  and  a  staring  or  prooitBesi 
coat.  Tbe  horse  may  then  nUly  and  np[)car  to  be  restored  to  health,  but  by  deftrm 
\\iv  atTection  become?  general ;  the  millions  of  capilhiry  ab»orbitnu  thai  |tenetnUi-  evfrr 
pan  become  inflainml  and  entargud,  and  oease  to  discharge  their  functionn ;  hener  vrot 
the  enlargements  of  the  subelanec  of  variouii  parts,  swellings  of  the  legs,  chest,  avl 
htiad  ;  thejitt  are  sudden,  [lainful,  and  enonntms,  and  ara  dislinf^ished  by  a  hoi  ud 
tenderness  which  do  not  accompany  other  enlargeraenta. 

Sj/mptoms  iji  Man. — ^The  aymptoma  of  glanderB  in  man,  an  in  the  horse,  mij 
be  divided  into  coiistitutioiml  and  local.  Soon  atU-r  iuix^uhitiou,  the  constitn* 
tional  symptxims  commeiicc  with  ft-hrile  excitement,  hifts  of  sltx-p,  vmti  im(«ir- 
meat  of  appetite;  the  iiatient  snftcrs  from  cliilly  senBationn,  alteniating  "wi*!) 
ffiishefiof  neat;  the  articulations  feel  stiff  and  Kore;  the  hack  and  limh(?Bcbfc; 
and  Rwollings  frequently  apjjeivr  in  the  groin,  axilla,  and  neck.  Tbe  fcvtr 
soon  tiikett  on  a  more  iudanuuatory  character;  riirors  ensue;  diarrhcea  often 
occurs;  and  a  decide<ily  typhoid  condition  is  cetablit^hcd.     The  pulec  bewmtt 

? nick  and  tiinniltiiouM  (108  to  120  hviiXe  in  the  miimtc);  IhetemiMiraturvri^osto 
02°  or  104'"'  Fiilir. ;  the  tongue  becomes  bnnvn  and  dry;  and  deliriuni  j^ts  iti. 
Aceompanying  these  fiymptoms  are  intlanmiation  of  the  mucous  uiembrwie 
of  the  nose,  with  pain  in  the  region  of  the  frontal  sintisee  and  sorene^  in  lh« 
throat  and  larynx ;  the  nose  and  the  whole  face  become  hot,  tninid,  and  puN 
pie;  the  discharge  fi-oni  the  nostrils  is  songuineo-purulcnt,  copious,  acrid, 
and  execasjvely  offensive. 

In  five  or  ten  days,  the  second  stage,  or  tliat  of  eruption,  basins,  and  the 
specific  character  of  the  disease  is  at  once  developed;  when  tne  eruption ii 
delayed  for  some  weeks,  the  diBease  is  said  to  be  in  a  chronic  form.    'Hie 
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iptioii  of  gluiidcre  IB  bard  and  ptistulnr,  and  rencmblM  that  of  sniallyjox. 
In^Iiow  thus  dee»cribes9  thtj  development  of  the  eruptiou. 

There  appear  iit  &nt  :H>me  recl<iidb  Rpou,  whicli  are  very  Amall,  and  i^semble  ftea-bitei, 
id  which  !soori  iicquire  a  papular  cjcvatiuii,  ultiittately  rittiiig  kIhivu  tim  1l'vi-1  of  the 
iriitre  like  itmall  shot,  and  aMumiu<;  n  yellow  color.  Tbese  ebot-iike  knots  ore  either 
kt  or  nmnil,  ihey  do  not  lie  in  u  bladder-like  elevation  of  the  epidermic,  but  iu  a  kind 
it'  hole  in  the  corium,  u  if  this  }ia«I  liecn  [uinrhed  oul;  they  an;  ncit  tilwuya  solitary, 
It  often  arrniigtsd  in  groups.  The  partu  around  are  somewhat  injected,  and  nnder  the 
^idfrmifl  there  is  found  a  Ejueiniiigly  cumsif-tent  purifunu  and  yelluw  lluid,  whirh  ii> 
lietly  formed  from  sot^niug  of  the  knots.  These  are  compost'd  of  u  homogcneoiu 
ellowish  »filtHlaneu,  which  ia  pretty  lifm  and  somewhat  brittle,  and  which  liue  great 
■rmhlnncu  to  tubercle.     Microscopically  i-.xamiticd,  the  knots  present  an  amorphous 

mular  appearance,  and  are  mixed  with  cell  elements  and  cell  f^owths.  and  with 
iBineroit!i  tal  globules. 

Tlie  tubercle*  may  be  developed  iu  the  subcutaneous  tiaeue,  producing  hard 
ul  painful  swollings,  which  are  oval  and  well  defined.  These  break  down 
id  xive  rise  to  exceasive  slouffhiiig  of  the  part«.  The  tiiberolw  often  appear 
iroiii;hout  the  mucous  menibraiie  of  the  respiratory  appanittis.  The  Icid- 
eys^  the  paticrea*,  the  tertticleri,  and  the  liver  may  be  Bimilariy  affected  in  the 
iter  stage  of  the  diseiute.  In  the  acute  form,  the  disease  ih  ummlty  fatal  in 
few  daj'd,  but  in  the  chronic  tbrm,  it  may  last  for  weeks  and  even  montlia. 
'r.  Travors  gives  the  history  of  a  case  which, at  the  cud  of  two  years  and  eix 

mthfl,  wa«  Htitl  nnming  ita  course. 

Tlic  acute  form  of  glanders  may  be  accompanied  with  acute  &rcy,  in  which 
lero  is  geuemlly  diffused  suppuration  in  the  entire  limb.  In  chronic  farey, 
le  tuberelus  often  ilcgeucrate  mto  foul  ulcers,  and  eometimea  terminate  in  an 
.'k  of  acute  glanders. 

T>TAOsosi8  OF  GLASDBB8. — In  rcgftTd  to  the  diagnoi^iH,  the  earl^  general 
BymptoniB  do  not  differ  from  those  of  other  forms  of  animal  poisoning,  while 
tno  early  period  the  eruption  hae  tiie  shotty  feel  of  enmllpox;  nut  the 
jtory  of  the  casn;  will  aUiio»t  always  point  to  the  true  nature  of  the  attack, 
being  generally  found,  on  inquiry,  that  the  imtient  ha»  handled  a  glandered 
>rac,  or  nursed  another  persoti  atlected  with  the  disea^te. 

Pfcoososis. — The  prognotiia  in  this  diiieaite  is  alwayp  grave.     The  acute  form 

rly  always  ends  fatally,  tifteeu  eaaes  collected  by  Kayer  having  given  only 

recovery.     The  chrt)nic  fonii  of  the  diseafie  in,  however,  not  na  fatal,  ten 

referrctl  toby  Rayer  having  given  Reven  recoveries  and  but  three  death*. 

itt  declares  tliat  gliuiflcrH  ilovtn  not  now  produce  one-tenth  jmrt  of  the 

.  among  horses  tliaT  it  caused  thirty  or  forty  yearn  ago,  and  that  generally 

:ing  the  disease  is  at  present  only  met  with  as  a  common  affection  where 

rleot,  filth,  and  want  of  ventilation  are  tbund. 

TftBATXBKT  OP  GLANDERS-^In  the  treatment  of  this  disease,  supporting 
_       sores  must  be  employed:  (^uinuie,  tincture  of  the  chloride  of  iron,  and 
bmndy,  are  among  the  most  useful  remedies;  morphia  should  bo  used  to  cou- 
il  the  pain. 

The  patient's  apartments  should  be  constantly  well  ventilated,  anil  the 

toet  attention  paid  to  cleanliness;  absecsses  should  be  promptly  evacnate<I, 

the  parts  wawied  out  with  a  weak  solution  of  chloral  or  of  carbolic  acid, 

then  wrap|»ed  up  with  clothe  saturatetl  with  one  or  the  other  of  these 
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Malionakt  PrSTFtE. 

Malignant  jnHtuIe  is  a  genural  (iii^ease  which  ori^nates  from  contact  w'nii 
the  bloud  ur  tiBsucd  of  disetued  anUiuiIii,  au*:\i  &a  ehe«p  or  honied  cattU-.  *■  <  '-' 
are  afiectcd  with  murrain.  It  fjrimarilv  aflli-ts  the  akirj  and  eoiineclivt 
appearing  in  the  form  of  u  ve»*i»^le,  and  rapidly  developing  giiiigreiK-.  ii 
disease  at  tiini«  ap|_iears  a*  an  epidemic  witL  avery  doslrut-'tivi'  teiideney,  wd, 
as  the  vim«  in  reailily  eonveyetl  to  horeeflf  muk«,]Uid  hogfi,  iuimmin:-  iiuml«r» 
of  theue  aniiualrt  are  swept  ofl'  by  it*  ravages.  The  virus  is  readily  ronvevM 
to  iiiau,  auil  the  true  test  of  malignant  pustule  is  found  in  the  &et  that  it  v 
capable  of  being  eonveyed  by  iiiwulation  froui  the  human  beiiig  to  the  ih«y. 
AV  hen  the  vims  from  a  Busiiected  case  of  the  disease  is  iuoenluted  in  thl^iaiu 
mal  without  effect,  it  may  be  atuumed  that  the  afiection  ie  not  maliguiti 
pustule. 

Fmm  the  nature  of  their  vocation,  herdsmen,  butchers,  tanners,  and  other 
pensoiis  who  w^ork  among  hide«,  and  who  (>kin  and  evii^cerate  the  bodiend' 
aiiimals,  are  liable  to  Inoculation ;  the  virus  is  also  ent«ble  of  beiog  eouvcycd 
by  t^ioH  and  insects  from  discufied  animals  to  man.  Tlie  bands  aud  face  are 
the  parta  usually  attaeked,  beiut;  most  exposed.  Stone,  of  >(a«adn»ett», 
reported  in  1868  seven  cases  which  oecurreil  to  person*  working  in  curled 
hair,  and  IJourpeois  relates  the  case  of  a  workman  dUppo»*<l  to  liavc  bei'ji  in- 
ocTilnted  while  picking  the  hair  taken  from  an  old  eofa.  Prof.  Gross  •pob 
of  three  eu*ea  which  occurred  in  persons  who  liad  oontractc*!  the  disean  vliik 
pickuig  and  eviueerBtiiig  buzzards  for  the  puqiose  of  extracting  oil  froiu  tiitv 
birds. 

TliH  hnniltt  and  fdrpiimut  of  vnc.h  tndividiml  were  inociilnle<l,  and  violent  loal  md 
coiiKtitutioiial  syinploins  ap|M'»i-ed  ut  tliueniJ  of  Iwo  duyit.  The  \mrts  biTanie cxcmivelj' 
swollen  and  poiuPtil,  and  covered  with  numerous  vesicle*,  which,  when  rujitured.  exp«r' 
tl14<M>kitig  ulcer*,  wliicli  coiilimied  in  diHcliarge  n  lliin,  RaniouB  Hiiid,  aiid  musinni 
open  for  many  wcpIcs.  Tlio  inflammntion  reached  the  nxilln,  and  gome  of  the  gUn* 
of  that  rejriqti  lM>i:aim!  (mnrmously  eidar<^d,  and  Rimlly  Kii)i{mml«d.  Pnif.  Gran  wHf 
that  rvt'ovcry  Utok  idace  only  tvl'lep  a  long  lime,  and  after  great  suffering,  which  mUtrri 
the  |iatieiit  to  tlie  utmost  degree  ol*  exhaiinition.  It  could  not  he  delemitniMl  wliedicr 
the  jMiisnn  was  netiially  Rt'iiRratcsd  by  Ihi-sii  birds,  or  merely  coaveyed  by  tliem  ihnw^ 
their  leal]iers  bt^ing  charged  with  carrion. 

Symptoms  of  Malioxant  Plistitlb. — Malignant  pustule  bc^ns  as  a  ml  *-\»* 
followed  by  a  vesicle,  which  soon  becomes  puatular,  and  o(  which  the  <m- 
acteristics  are  the  extreme  smaUness  of  iti  dimeusions,  \t$  bi-iug  gurrouiiikd 
by  a  vascular  areola  of  leathery  hardnctfa,  its  constant  itching,  and  itj*  extrenif 
nensibility.     The  vesicle  soon  becromes  eulai^ed,  and  is  tilled  with  a  tliin  turWd 
Rfiiim;  when  it  becomt-s  pustular,  it  a^umes  a  yellowish-brown  color.  anJ, 
increasing  in  size,  soon  bursts,  and  exhibits  a  foul  gangrenous  ulcer,  whi<--li 
discharges  a  fetid  excoriating  fluid.    "While  the  vesicle  i*  uudergoiiie  thwe 
changes,  the  parts  become  greatly  distended  w^ith  scrtun  and  Ijinph,  vifry 
heavy,  numb,  and   pauiful.      If  sitnatefl  on  tho  hand,  the  whole  extreuiity 
becomat  inflamed  an  far  as  tho  Bhoulder,  and  tho  axillan*  glands  become  in- 
volved.    The  ntnul>or  of  venicles  may  vary.     In  one  of  the  coaes  observed  bv 
Prof.  Gross,  there  was  oidy  one ;  in  another  there  were  two,  one  on  the  lutiM 
and  one  on  the  forearm  ;  in  another  tlic^-  were  so  numerout;  that  the  wb»lfi 
ann  and  hand  were  literally  coveretl  with  thcnt.     When  the  disease  ap{>«an 
OP  the  face,  the  whole  countenani,-e  bwumcs  dark  aud  greatly  diatorled:  tb« 
eyelids  generally  are  closed,  Ihiek,  and  ditfieult  to  move,  and  the  disease  &*• 
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queiitly  extomU  lo  the  thrwit,  reiwlcriiig  rcspimtion  and  Ucglutitiou  vit}'  diffi- 
cult and  (lainiul. 

I  Tlie  constihttional  st/mptomsv:hi*:h  &ixomj»my  thew>  local  nuuiit'ctttatioittt  ui-e 

KveJl  proiiotinecd:  these  arc  (general  tiiieasiueitd  and  auxit'ty,  uiid  ufterwaitls 

i 


li^b  fever  aecomjiauied  b,v  rigore ;  a  typhoid  «tale  soon  followt;,  and  septic 


iitcction  then  becomes  lauuilest,  fn>iu  wTiich  condition,  a«  a  general  rule,  few 
imtientH  rcfovcr.  The  dittcaw  iw  more  dangerous  wlicn  thv  pustule  is  located 
I'll  the  face  tliun  when  it  is  on  the  ami  or  hand.  It  frequently  rnnH  its  crmree 
in  l«w  tltnn  a  week  from  the  time  of  inoculation,  and  after  death  rapid  dccom- 
j>Oi?ition  w  apt  to  en^ue. 


Patuolooy  of  Malionant  Pustule. — BavaineconsiderB  the  co-operation  of 

Mjcific  oi-gauu^nw  an  proven  in  malignant  pustule,  and  the  iuvestigationn  of 

llodgcs,  of  Boston,  and  of  lato  those  of  I>r.  Robert  Koch,'  ap])ear  to  corrobo- 

rato  this  view.      [\)r.  Uomld  Yeo  conHiders  the  difiOfliw  identioal  with  that 

mown  a«  Myecsfis  LUistinalh^  and  beli«ve»»  that  the  preeeuc©  of  an  external 

im^tulo  is  not  an  ei^«entloI  ]>art  of  the  aftection.] 

Trbatmbntof  Malkjnant  Pi'STtLK. — The  treatment  of  tliix  diHeaac  ie  local 
and  constitutional.  "With  regard  to  tho  local  treatment,  tlie  pustule  should 
be  destroyed  aa  soon  and  a*  thoroughly  oa  poattible,  wherever  may  be  ita  eitna- 
tion,  or  whatever  it«  Htage  of  di-velopnient.  The  beat  way  to  accomplish 
thii4,  acconlhig  to  Dr.  Jkivort",  ik  by  tlie  application  of  the  actual  cautery  at  a 
\Yhite  heat.      Tliis  author  asi*crtrt  tliat  the  whittvhot  cautery  ha.s  the  advan- 

Xof  destroying  oidy  the  part  which  it  touches,  and  t}iat  it  promotes  the 
ion  of  a  large  quantity  of  senun,  luid  induct*  the  nctvssar)'  reaction  in 
die  adjacent  inirtH  better  than  any  other  meaii»  which' can  be  employed.  He 
lulrls  iliat  if  the  ejiidennia  is  elevated,  by  recent!}'  exuded  semm,  and  i»*parates 
itiujif  around  the  necroswl  part,  tlio  cautcmation  has  not  been  sufficiently 
•Wp,  and  mu8t  be  reiicated.  Miiuserziii'  recommends  the  extirpation  of  the 
iwslulc  by  the  knife,  and  (he  suljH?«uent  application  of  tlie  hi>t  ir*:>n  to  the 
Ktfaim  of  the  wouud.  tV>mpletc  excision  in  aiso  reconiracnded  by  Prf)f.  Grotw. 
Afttir  excision  and  cauterization,  tho  f>artti  Bhuuld  be  envL'lojK*d  in  u  warm 
woollient  cataplasm,  and  the  patient  kept  at  PMt,  and  HupjK>rted  with  nour- 
uhing  difit, 

Tm  Cifnndtfitional  treatment,  when  the  system  becomes  infected,  coneit^ttt  in 
■nftintainiug  a  couKtant  suj'ijly  of  fresh  air  in  the  patient's  ajMirtmeut,  and  in 
wnleavorinir  to  maintain  liis  strcngtii  by  the  adminiptrotion  of  Htrong  animal 

wmIb,  and  milk  ^vith  brandy,  while  jjain  is  allayed  by  mcanB  of  opiatcfi. 

Quinia  and  the  mineral  aoida  imiy  also  be  given  with  advantage.      Iodine 

""til  inlemally  und  extenially  is  recommend^  by  C&ianl,  and  carbolic  acid 
I7  EtitmdfercJ 

'  Ott  Tnauatio  IiifMtiT«  DiMUM.   TriuwUtod  t>y  W.Watiion  Ctiejnv.y.R.CS.   Loudon,  N«v 
■^•nlitiB  SoelMy,  1880. 
*  ArchIrM  rMDinki  d«  UMmuiv,  Mars,  1&64. 
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Tubercle. 

Scaucblv  any  tu«k  in  medicine  it*  now  more  difficult  than  tliat  of  writing 
ckftriy  on  StTofula  aiid  Tnljercle.  Tlio  natnre  of  both  dii*cii8C«»  the  siniuture 
of  Ihuir  morbid  jirwhictri,  tlieir  rolatinris,  are  all  matters  of  unt!ertainty  which 
vacidem  pathology  and  the  microscope  have  not  yet  succeeded  in  rendering 
plain.  Iiideed  tte  confuBion  which  prevails  ia  almost  greater  than  that  of 
twenty  yeara  ago,  in  spite  of  the  exceasive  labor  which  hai*  in  many  countries 
been  devoted.  c«ix?rially  to  the  Hubject  of  tuberculwiK.  Nor  can  we  yet  Imj 
certain  whether  thirt  confusion  may  not  endure  ;  or  wliether  out  of  it  vrv  nuiy 
L-xj«tTt  to  rtee  onler  and  perBmruity  OtfutAbliKhi-d.  We  t«nnot  even  define 
either  dimaw  with  aixnracy.  For  there  ic  a  total  lack  of  unanimity  of  opin- 
ion respecting  some  of  the  foundations  on  which  an  account  of  scrofula  and 
tubercfe  should  be  based.  \W  Btill  hope,  however,  that  from  the  shadowy 
lines  whii-h  now  exist,  Bonie  niaHter-hund  may  form  a  sketch,  jierfect  in  all 
ita  parts,  firm  and  clear  in  outline,  corret^t  in  its  proi)ortionH,  and  dclitrately 
toned  in  light  and  idmde.  Until  this  ha«  haply  been  acLoniplished,  the  ouly 
)un«e  which  reriuiinH  to  each  rtuccctwive  writer  is  to  sum  up,  as  it  were,  on 
^tlie  evidence  which  is  laid  before  him,  imd  to  present  to  his  readers  an  account, 
as  clear  as  he  is  able,  of  each  subject. 

1  shall  dcjwrt  from  the  onler  usually  obeer^'ed.  and  shall  treat  first  of 
TlTBSBCLS;  and  am  I  am  not  nhlo  to  define  tuberculosis,  and  fican^Iy  know 
how  to  dottcribe  it  in  a<rcordance  ^vith  all  the  most  recent  doctrines,  I  am 
almoAt  ccmiiKilled  to  mlopt  a  wmrse  which  for  other  reasons  1  pn?fcr: — first, 
to  relate  certain  cii^«  which  will,  I  believe,  Ix^  regarded  by  almost  all  authors 
as  cases  of  tubercle,  and  then  to  deduce  from  them  an  account  of  tlie  disease. 

Case  I. — A  girl  15  years  old.  wjw  admitteJ  into  St.  BartJiolomew'a  Ilospifnl  in 
July  of  the  present  year  (1H80).  ORcupyinp  the  siibmnxitlBry  regitin  of  thi?  left  siile, 
and  (•xluiiiling  acnmA  the  middle  Iin«.  was  n  grtyitly  cnlnrgcd  lymphatic  gland,  men*. 
oring  abotit  two  and  a  quarter  inchei)  in  ten<;t)i  by  half  nil  inch  in  breadth,  and  lu 
thick  m  it  was  broad.  It  was  smooth,  of  ovnl  nhnpe,  Hrm  but  elottlic,  and  cniihl  he 
iDOTed  with  tolemblo  frwrdom.  Several  of  the  glands  in  close  proximity  to  this  one 
were  ealarged,  but  to  a  far  hsw  degree.  The  ehild  wan  jMUft-faRed,  with  gray  eyiw  and 
fair  hair  ;  her  skin  not  vciy  thin,  nor  frecklfd  ;  licr  eycla«heB  not  long  ;  her  Kiiperticia! 
veim  not  large  or  prominent.  Her  mother  told  tifl  that  the  tumor  had  exiiired  in  the 
Ctri's  neck  fur  fully  f^ix  years,  that  no  muxe.  of  il4  orig-in  hail  bf^n  recngniswd.  and  llmf 
iroa  the  onMt  it  had  very  slowly  continued  to  increase  in  sii«.     It  had  never  been 
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painful,  nor  inflamed.     Tljere  wae  no  liietory  ot'  tubercle  in  the  fmrnilj^ ;  and,  with 
tfxceptioii  uf  the  tuntor  in   bcr  np<-k,  the  child  Iiiul  iiIwhvs  enjnjred  good  lualtb.    Tbi' 
large  glandHiul  one  or  two  of  llinKc  which  lay  nearest  to  il  were  removud,  and  the  awid 
henlcd  at  kindly  us  could  be  dei'ired. 

Nn  tnhpn'loe  coold  be  dtsiingtiiiitit^d  in  the  excisetl  growthtt  by  the  naked  tyc.  Tliij 
pr*rKcntfd  lltft  appearance  merely  of  liyperlrophied  lyniphaljc  gtondA.  Each  mto  h- 
cluMid  iu  a  thin  cnpnule.  The  coni<istrnce  of  rach  wu6  a  little  l«Mt  Urn)  than  ifau  of  ■ 
normal  ^htiul ;  ihr  cuior  a  Illtle  Iciw  daHi.  I'bi- Kurtace  of  a  KClion  was  finely  gruiutir, 
or  homogtiiieouH,  not  tmvtrnted  by  tlbruus  baiids ;  und  iiuwhvre  was  iherv  puf^  or  cafum 
material,  or  olivinuH  degenerative  change.  Had  it  not  bt-i-n  for  Oi^kiir  SchiippelV 
trcati»,s  it  could  scarcely  have  been  ^^uspectcd  that  theae  gtaude  were  tuberculous.  Bol 
the  niicroscupe  discovered  in  wery  FuctJun  numerous  bodies  of  round  or  oval  liuife. 
each  consii^tiDg  of  a  central  giant-cell  iturruutided  hy  lymphoid  and  ephfaelind  rvlk, 
incloeed  in  a  delicate  reticulum,  and  the  whole  body  often  Rurroundetl  by  a  kind  <i 
fibrous  eapnule.  Thc«e  tiny  Inidif^  lay  sometimeii  cloj*  together,  hut  more  often  »[•■ 
rated  by  lymphatic  tissue.  In  no  one  of  them  could  veMcIa  be  diftiuguished.  Tlifir 
nticrOKeupieui  cliuruclerB  corresponded  ko  closely  with  tbow  aM:rit>pd  lo  (ulwrcle,  tlol 
the  glands,  were  regarded  as  tubtTculoun  ;  but  in  the  future  cotimdenitioti  of  tbif  n<?, 
it  must  be  borne  in  miod  tbat  the  diagnosis  rested  solely  <m  the  microecopjcal  runi- 
nation. 

Case  II. — F.  S. ,  a  young  man,  lull  and  thin,  with  brown  hair  and  blue  ejf*, 

and  with  full>colored  chceki^,  was  without  any  sign  of  general  ill-health  except  a  iltf;tt 
debility,  apparently  due  to  a  restricted  diet  and  rapid  growth,  for  Le  wa»  six  feel  iH^ 
and  had  f>rjircely  yet  allain<'d  hin  majority.  At  the  beginning  of  May,  IK^t,  sflff 
jumping  down  from  h  height,  he  noticed  thai  his  left  testis  was  enlarged  and  very 
slightly  painful.  It  rapidly  increased  in  sixe,  but  the  pain  subsided.  He  had  kut 
suffered  from  venereal  diseafW.  His  father  and  his  father's  brother  were  »kU\  lo  hsie 
died  of  consumptiou.  The  left  testis  formed  a  smooth,  oval  lamor,  about  four  inehp* 
long,  bulp:in;r  -Honiewlint  at  IkiIIi  eiidn,  but  presenting  no  indication  of  a  furrow  betvctn 
the  epididymis  and  body  of  the  organ,  which  parts  seemed  btendnl  or  fii^cd  lo^l>er. 
The  tutiior  was  free  from  (tftin  or  tenderness.  The  scrotum  wu  not  reddened,  but  *t* 
a  little  puckererl  and  ndhenfnt  »t  the  upper  p»rt.  The  cord  was  idightly  thir.kened,bnl 
no  cniarg'-mcTit  of  the  glands  could  l>e  distingniwhed. 

On  the  Hith  of  .liino.  the  tumor  waa  removeil.  The  tunica  vaginalis  was  eveiywhrie 
adherent ;  the  epididymis  wa.4  hardly  distinguisliable  until  a  section  v.t\»  mode,  nhea  il 
was  discovered  to  be  but  little  altered,  sive  that  the  globus  major  contained  a  maof' 
CHseoiin  ninterinl.  Atmcwt  the  whole  tumor  waff  caseous,  but  moibl  and  lirm,  not  frtaUe. 
Towards  ihc  front  was  a  little  juicy  material  of  o  jiale  gray  tint,  wlilch  bad  ikiI  rrt 
degeneralexl.  No  nodules  or  niunded  bodies  were  visible  to  the  naked  eye.  ml 
micrnseopicid  exnminatinn  revealed  the  presence  of  many  bodies  n-wmbling  ihoaeroBBd 
in  the  glands  in  the  last  case.  The  giant-rell,  fiurrounded  by  smuller  cells  in  a  deli- 
cate  reticulum,  was  eaifiily  disci'mible,  hut  th^  BnuiUer  uellt;  wer<*  rulhcr  lymphoid  tktB 
epithelioid,  and  very  few  of  the  tubercles  were  inclotved  within  a  layer  nl'  Hbntiis  linw. 
There  was  a  similar  abf>ence  of  ves-fiels  in  the  tubercles.  The  caseous  material  nolooger 
formed  n  continuous  anrl  homn^i'neouh  miiss,  but  was  for  the  nia'it  (tart  bmken  up  iDlo 
rounded  bodies,  often  of  small  size  and  clo?te  together.  From  the  microscojtical  exaaii* 
nation  chiefly,  but  also  from  tlie  general  apgiearance  of  tlie  testis,  the  diagooMfl  of 
tubercle  was  made. 


Cake  III A  young  gas  tilter,  aged  19  years,  was  admitted  into  the  haepitalia  U^. 

1870.  His  mouth  bud  been  sore  for  about  two  years,  but  during  the  last  three  month* 
his  tongue  had  become  ulcerated.  Six  weeks  before  admiuion  an  atwoeM  bad  fanni 
upon  his  fiu'e.  Ilia  hentth  lind  ntways  been  indifferent,  but  there;  was  no  family  hietaft 
of  tubercular  disease.  While  be  was  in  the  hospital,  his  cousin  was  an  inituue  of  tbf 
same  ward,  convalescent  from  empyema,  and  suflTering  from  chronic  inftamDistiom^ 
the  carpus.     The  patient  was  an  ill-nourished,  aovmio  youth,  with  dark  hair  and  rjti> 

■  Unteranchungon  liber  Lyrnph-drliapn:  Tub«>rcalos».     Tflhlngen,  1971. 
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And  ft  Millow  coni|iluxion.  Rut  his  bsbeft  wen>  not  lon^,  liin  bontv:  wiru  Fmall,  und  his 
lempcnuDflDt  was  only  dulled  by  the  svrerity  o(  thv  ilisviue.  The  middle  of  tli«  donura 
of  his  tongue  waa  uccupied  by  an  extensive  ulcer  of  iiregolar  ^hajw,  not  deep  cxcviit  in 
front,  when;  it  formc-d  a  lung  fissure  or  deefi  cleft;  its  surface  was  pUc  and  smooth; 
iiji  border  iilightly  ruistfd,  not  undermim--d ;  and  no  induration  wa^  present,  of  either  ibe 
border  or  i\w  base.  There  were  sereral  superfirial  ulct-rn  of  the  liard  [lalate,  and  the 
eerricttl  glands  were,  many  of  them,  enUirged.  During  the  following  two  months  the 
uletfT  oontinuetl,  »t  tin^t  slowly,  then  rapidly,  to  enlai^.  and  iu  surface  became  foul 
and  sloughy.  The  |>utienl  became  more  iind  more  emaciated,  and,  (quickly  dinking, 
died  at  lcn;;ih  on  July  2S,  1870. 

On  pott-mortfnt  examination,  it  wa«  found  that  in  addition  to  the  uloeration  of  the 
tongue  and  |ialate,  and  the  atfection  of  the  glands,  the  koH  iwlate  wu«  swollen,  ulce* 
ntad,  and  t^len  out  by  Dumerous  cavities  c*alatniDg  caw^ous  matter.  'Hie  e|)i;>lottis 
was  ulct!rut«-d,  and  thenc«  the  ulceration  extended  along  thit  antt^nn-eiiigloltidean  folds 
and  down  the  lan-nx  to  the  true  vocal  curds,  at  which  point  it  whh  arresle^I.  The 
upper  [lart  of  tlir*  ri<^lil  lung  was  adburent,  nnd  liollowexl  out  by  cavitieK  many  of  which 
were  filh.-d  with  blood.  In  the  tisaues  of  the  lung,  timund  Ibe^ecavitiejs,  were  numerous 
bodies  ot'  f>mall  fXte  and  gray  or  yellow  color,  or  gray  with  a  yellow  centre.  In  the 
left  lung  existtnl  collections  of  caM-ous  mutt«ir  var}-ing  in  size.  The  other  organs  o4'  ibe 
]y  were  normal.  Hic  diagnosia  of  tubercle  in  this  case  rested  upon  the  characters 
the  uloermtion  in  the  mouth,  and  upon  the  enlargement  of  the  lyiupliatic  glands:  it 
ooofirmed  by  the  presence  of  eavilie.<4  in  the  lun^,  and  of  typical  inbcrclea  around 
cavities. 


Ca!«k  IV. — This  series  of  cases  may  be  well  concluiled  by  thai  of  T.  S..  a  farm 
laborer,  40  years  old,  wbo  came  to  St.  Uartholomew's  Hospital  in  Alarcb,  1K77.  com- 
plaining of  certain  symptoms  of  stone  by  which  he  had  Iwun  di^tres^ed  tor  upwards  ol'  a 
year.  Diiriug  tbal  jferiod  he  had  experienced  con-tlant  diBiculty  and  pain  in  micturi- 
tion, and  liad  nfien  [nssed  water  mixed  with  blood.  HiH  aymploms  had  increased  in 
severity  during  llio  last  two  months,  niid  the  urine  had  become  rurbid;  and  for  three 
weeks  Uefon-  udmiMsiuji  hi«  leslcs  bod  grown  liir;j:er,  and  had  l>een  [tuinl'ul.  Previous  to 
Ihift  illnoui  the  ptilienl  bad  iilwiiys  enjoyed  good  health.  Nn  member  of  his  family  tiad 
[buffered  from  consumption,  lie  was  a  strong-ltwkmg  cotmtrj-man  who  preserved  the 
npiiesntnce  of  h(«ltli  in  npite  nf  the  disln^ss  occasioned  by  hie  diMtase.  He  suffered 
c««itinual  [lain  over  the  region  of  Ibn  bladder;  was  obliged  to  |ia,*s  water  at  least  every 
kalf-hour,  by  day  and  night,  und  each  attempt  at  micturition  was  atlende<l  by  Atraining 
and  itevere  pain.  His  iintlhra  was  exquisitely  B*mnilive,  so  that  lie  could  scarct'ly 
bt:ar  ibe  |)as«ag«  of  an  tn4lrumcnt,  however  gently  introduced.  Itiii  there  was  no 
stricture,  and  no  stone.  Each  testis  was  enlarged,  and  tlie  epididymijt  ettperiHlIy  wai) 
and  notlulur.  His  symptoms  rapidly  became  more  ui-gent,  ami  lo  the  rest  were 
otber»  indicative  of  cerebral  disease. 
On  the  ICtlh  nf  April  he  died,  its  it  npjieared,  from  infUanDalion  of  ibe  brain  or  of 
its  membranes.  Hut  nn  inftammiition  was  discovered  after  death,  nor  were  any  (nber- 
elt»  obnened  on  the  membnines  of  the  brain.  Indeed,  lo  uM  outwitrd  app<^-antna;  the 
enntenid  of  the  «)kull  were  normal.  The  bladder  wall  was  thickened,  the  mucoiiji  mem* 
ibrane  generally  itiHamed  and  ulcerated.  The  right  ureter  wa<4  dilated,  and  \U,  mu<HniB 
fpiembnine  inHameil ;  and  the  intlnmmuiion  extciidi'd  into  (he  dilated  pelvip-  of  the  kid- 
ney, ibe  •eer«ling  substance  of  which  contained  liu-ge  ca»eotis  mnsw.t.  The  {telvin  and 
■lyoea  of  the  left  kidney  were  widely  dilated,  an<i  scarcely  any  of  its  iwcreling  struc- 
ture still  rentained.  The  epididymis  of  ettch  side  contained  caseous  masses,  and  in  the 
boily  of  each  te&lis  were  numerous  gray  and  semi -tnint>lu cent  bodiet^,  from  the  size  of  a 
millel-iiecil  lo  that  of  a  peiu  The  liver,  spleen,  and  lungs  contained  large  nnmbens  of 
bodies  U-aring  similar  characters,  bnt  in  the  lungs  many  of  thetw  bodies  were  of  large 
•ixe  and  yellow,  and  5oftening  in  the  centre.  Kxnmined  with  the  micniscope,  the 
smallest  bodies  grnenUly  contained  a  giant-cell,  and  around  it  lymphoid  tissue  or  larger 
epilb<:lioid  cells  in  a  delicate  reticulum.  In  the  larger  IxMlie-s  the  giant  cell  was  re- 
placed  by  granular  dfibria,  which  often  extended  far  beyond  the  area  which  might  for- 
merly have  been  occupied  by  the  giant'Cell.  Mo  vcmcU  oould  btt  disliaguishpd  in  any 
of  tlinw  bodies. 


SCROrtTLA   Am)  TtTBHBCLE. 


Analysis  op  tub  above  Casks. — Since  each  one  of  th&se  oiwo!  would ba 
descrilMid  by  noum  uutcd  putliolujrists  as  a  case  of  tulxTi-W,  I  sliull  vmtim 
t<>  regard  all  of  tlieiu  iik  tuljerciuou»t  and  to  use  them  for  the  purjKKe  d 
amilysis.     Itut  if  tlii-y  !k)  comiHirod  t*iB;etlier,  it  will  at.  oiioe  he  soen  tliat  iIkj 
do  not  atv^ord  in  many  of  their  prommont  tcaturt-fl.     For  example,  the  dun- 
tion  of  the  disejijHi  wuk  in  one  ami  twelve  yeare,  and  llie  ]utient  i^  tttill  al)\-e 
and  well ;  while  in  another  case  it  was  scarcely  more  thau  a  year  heforv  it 
pruvcil  fatal.     Tlie  lostious  were  iu  the  finit  i-aM;  liuiittxl  (during  ni&ny  ytm 
at  least)  to  the  lymphatic  glands,  and  even  to  a  certain  gnnip  of  ghknu!-;  in 
thc!  thinl  etwe  thoy  extended  over  a  wide  area  of  the  respiratory  trat^t,  while 
in  the  last  ease  they  were  distribnted  over  many  organs  and  tieeuea.    The 
genend  api)earuucet<  of  the  lei»iojis  diflered  ci>nMpicuou!!iIy,  for  tlie  disaueof 
the  lymphatic  plaud  in  Case  I.  bore  the  ehaructere  of  simjile  hypertrofdn'; 
that  of  thc  U-^tiA  in  Case  11.,  those  of  inflammation  witli  general  caseowto- 
generation;  and  that  of  the  affected  organs  in  Cai*et*  III.  and  TV.-,  the  vhnno- 
tors  coitimonly  dei«:rilK'<l  m  tuberonlous.     Thc  patients  theniRelvee  prfssnted 
no  common  |K>ints  of  resemblance,  in  feature,  in  color  of  hair  and  eyen.  in  am- 
pi  ex  ion,  or  in  general  configuration,  while  their  ages  varie<l  from  15  too2 
years.     Clinically,  there  upi>ear  then  to  be  uo  characters  whidj  are  comnwD 
to  them  all;  no  chai-acters  wliieh  we  can  dcstrril«  as  ]iathogTiomoiiic  of  tabc^ 
culous  ditieaik'.     But,  isitliologically,  we  di.*cover  in  every  case,  in  nyma  of 
the  organs  or  tissues,  small  bodies,  generally  of  spherical  or  epherriidul  yltai*, 
but  apt  to  lose  their  nhape  as  they  increaBc  in  size  or  become  confliK^nt.    Tw 
larger  of  tlrerteb<Klie(*  are  plainly  uim-eniible  with  the  naked  eye;  indeed  some 
of  (hem  are  ae  large  as  pea«  or  even  larger.     The  smallest  cau  only  be  dieceme'I 
with  the  aid  of  low  powers  of  the  micro«c(ipe,  when  they  present  a  aniilar 
rounded  or  spheroidal  shape. 


Morbid  Anatomy  of  Tubbrclb. — Here  then  we  seem  to  be  in  poewNon 
the  kev  to  all  tuberculous  affections — -the  presence  in  the  affected  tisraee  __ 
small  iKKlicK  of  roiuide<d  or  Kpheroldal  t-hu|te,  which  we  call  tubercles.  Bat 
iit  truth,  ut  thirt  point  the  iirnt  difHculliett  ari^e,  and  the  earliet«t  de|nrtare 
fnmi  apparent  nniformity  occurs.  It  is  impossible  -to  rest  content  with  i 
definition  of  tubercle  so  loose  as  this.  We  must  diiwect  tubercle,  must 
analyze  it  with  the  micruscope  and  describe  its  minute  structure  with  h^v-u- 
racy.  We  must  know,  too,  in  what  tissues  it  is  found;  what  is  its  natuiv: 
what  are  the  causes  whidi  tend  to  produce  il ;  and  the  wmditious  in  which 
it  oi'curs.  On  ail  thoM-  fjucistions  there  exists  diversity  of  opinion;  on  wmc 
of  them  a  diversity  of  opiniim  so  mnsidcmble,  that  it  seems  now  as  if  thv 
conflicting  views  could  never  be  reconciled. 

Take,  for  exjunple,  the  Ljuustion  of  the  minute  structure  of  tubercle.  Soiuo- 
timee  it  appears  to  consist  solely  of  retifonn  tissue — of  leucocytes,  cr  ccIU 
resembling  leucNX'}!**,  in  the  meshes  of  a  delicate  reticulum,  huch, acwwl- 
ing  to  Zieglcr.'  is  the  striictiire  of  those  IwKlies  which,  with  marked  eonstito* 
tdonal  H>Tnptoms,  attack  almost  simoltaneoustv  immy  tissues  and  orgais. 
Sometimes  tuberi^le  is  composed  of  endothelial  elemcnis,  while  stimc  riilwR-lri 
a^abi  consist  of  both  these  forms  of  wlls.  In  the  centi-e  of  sime  tulM-nlc?,* 
giantK'ell  is  found,  irregular  in  sha(»e,  fumislied  with  many  nuclei,  and  fiv 
certain  jmthologists  regnnieil  as  an  essential  element  of  tubercle.  Eveu  the 
grouping  of  the  nuclei,  when  they  leave  the  centre  free  and  approach  ^ 
circumference  of  thc  cell,  is  thought  to  be  characteristic  of  the  giant-<.vll  <if 
tubercle.     Sonic  tubercles  are  caseous;  others  are  comi>oa«l  in  jiart  of  fibnxs 

■  tVbor  TuboreuloM  uud  8«hvruidiia'&ht.  SuaiuluiiK  kliniwhar  Vortrltge  rVoUanuui't).  ^ 
161,  1878. 
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tissue.  As  with  the  elements  of  which  tuberclw  are  oompcHed,  po  witli  the 
manner  of  their  citniljiiiutiou,  there  i6  ati  absence  of  unitorToity ;  nay,  I  miglit 
ahnost  may,  what  apjieara  to  be  almost  an  abacnce  of  design,  Huve  thut  wc  can 
oftfiD  dirttinpuislt  a  relation  between  tubercles  of  a  oertaiu  atructurc,  aud  the 
tUBoefl  in  the  midBt  of  which  they  lie. 

There  is  indeed  one  feature  in  the  etnicture  of  these  Ixxlies  which,  I  believe, 
18  admitted  by  all  oljservers,  the  absuuoe,  namely,  of  veeseU  in  their  interior. 
AVliether  a  tubercle  1«J  lai^  or  aniall,  whetlier  it  be  de^iierato  or  organiKcd, 
wliether  it  be  formed  of  eodothelium  or  of  loucoc}'t«H,  in  evei^'  instance  it  is 
absolutely  non-vaiicular. 

Obiui.v  and  Natural  Historv  op  Tubbbolb. — As  long  as  uncertainty  pre- 
x-ails  on  the  fundamental  proiKwitioii  of  what  U  a  tubercle,  it  neems  idle  to 
discuss  its  origin  and  natural  history.  Yet  no  [joper  on  the  enbject  would  be 
complete  which  did  not  dlacnsfl  thefto  points*,  and  the  only  queetion  is  how 
they  can  be  considered  here  witli  rao«t  advantage.  Perhape  by  making  an 
arbitrary  dettnition  of  a  tnbert'Ie,  and  using  the  definition  thus  forme<l  ad  a 
batiia  on  which  to  build  n  hiatoiy  of  the  ainease.  AVe  neal  not,  however, 
make  a  purely  arbitrary'  detinition,  but  may  aRsnnie  that  the  word  tubercle, 
employetl  moat  exactly,  eignifiea  what  is  perhaps  the  <*oran»oiK«t  fonn  of  the 
diaeaM — tho»o  tiny  boJlioa  which  often  carmot  be  diirtinguished  witli  the  naked 
aye,  but  which  are  discovered!  by  the  microscope  to  eoiLsist  of  a  central  giant- 
cell  surrounded  by  lymphoid  and  epithelioid  (or  endothcliold)  cells,  contained 
in  the  mcshca  itf  a  deliaite  rctii-ulmu.  Xo  vessehj  are  presient  within  them. 
These  lx>dieA  may  be  found  iviihin  the  coate  of  snmll  vessels  (as  iji  the  pia 
mater),  or  in  the  various  connective  tissues*.  Indeeil,  with  the  exception  of 
cartilage,  of  the  connective  tissue  of  the  external  musculature,  and  of  tno  coats 
of  the  Uirgc  vo«»el8,  in  which  thej-  have  not  vet  Imsjh  rtincovereil  (Friinkel),' 
tubercles  may  occur  in  every  part  of  the  bo<ly.  Tliey  are  found,  too,  com- 
monly in  eomicction  with  endothelium,  growing  for  example  alxmt  the  trHlje- 
cuUe  i>f  the  omentnui;  hut  apparently  they  do  not  grow  u\  the  midst  of  epi- 
thelium. 

As  with  the  situation,  bo  with  the  origin  of  tubercles.  They  may  arise 
from  the  coata  of  the  smaller  vessels,  from  connective  tissues,  and  from  ondo- 
thelium;  but  not  from  epithelium,  although  Goniil  and  Ranviei*  have  ex- 
pressed a  contrary  opinion.  Tliey  nui\'  origiiinte  tori  fi-om  colorle;*s  blood 
ooiTtiisclcs  or  wamlering  (x-IIb,  a^  tlie  glai«  ditdcK  of  Zieglor  pmveil.  Zicgicrs 
diaks  indeed  proved  more  tlian  this,  tor  they  showed  that  there  was  nothing 
specific  either  m  the  elementa  of  the  tubercle  which  we  have  described,  or  in 
toe  combination  of  those  elements.  For  the  body  formed  between  these  disks 
oorreaponded  in  nil  its  characters  with  tulwrcle.  Tubercles,  once  forme<l,may 
remain  uncluingi^l  for  a  considerable  time;  or  they  nuiy  enlarge,  and  still  for 
a  time  retjiin  their  form  and  structure;  hut  more  often  they  become  tniii»*- 
finmed.  Sometimes  the  tiiuiaformation  is  dt^enerative  or  dotitructive;  the 
central  portion  slowly  becomes  caseous,  or  dies,  probably  from  insuflicient 
nourishment  incidental  to  the  crowding  of  its  cells,  and  to  the  absence  of  ves- 
sels within  it;  the  caseation  may  spread  until  the  whole  tubercle  is  involved, 
and  wide  areas  of  caseation  may  Ijc  produced  by  the  degeneration  of  many 
tubercles  in  close  proximity,  and  of  the  intervening  tissues.  Sometime«  the 
transfonnation  ts  towanls  organization;  lihrous  tiitsue  is  developed;  indeeit  it 
is  not  uncommon  t(»  find  tubercles  of  the  smallest  size  surrounded  by  a  kind 
of  fibrous  covering. 

>  TabmitltiM ;  Uuidlmclt  d«r  KliMlttrkranklteiteo  (C.  GvrUknIt).     Bd.  3.  S.  I&3.     Tllbii>K«a, 
1878. 
'  lUnant  d'Uistotogie  psthologi^uu,  p.  199.    Paris,  18M. 
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OHcetV>rnwKl,tHbcrfle6an.'uot  prone  toiUsippearoriobe  n«olvu(i,alUiougli 
I^l»ert*  i<tatc'H  cmplmticully  that  tulxTCuIoe^m  at  all  i)g«.is  iu  all  situutiou^aad 
ill  ull  pitttty  of  its  de  vein  pi  I  lent,  in  capable  of  cure.  Far  more  eonuiKinlv  the; 
are  tuwK'iatwl  with  inflaintnatorv  i'Iianu;«,  the  tendency  of  which  is  llin>dsri- 
out  de«tructivc-.  Sui>puratir»n  in  mi(\  about  I^Tiiphatic  glanib;;  ili^inttiiniiiiFti 
mid  protriininn  of  the  testiw  tlimiiji;h  an  o[K-'mn^  iu  the  Bcrotuiu;  uUtniti.ii 
of  mucout*  .surface*  and  of  the  nkin;  tbe»*e  are  the  coiHliTioM.s  of  which  Inbw^ 
cl«8  are  too  often  the  precursors.  Thew  conditions  are  prolmbly  ull  luire  iit 
letu  closely  couuectod  with  the  caseation  or  moloc^ular  dimntegration  to  ■  hic^ 
tuhei-cleH  uro  so  frequently  subject. 

Ikfectios  of  Tdbrrclb. — But  there  is  atiother  cause,  more  jiotctit  thanenft 
these,  M'hicli  tenth*  to  hinder  or  pivveut  the  cure  of  tiibci-clcorjto  Bficak  more 
justly,  of  tulwrculosis.  A  tubercle  once  formed  seems  to  po«se««  the  jiovtr 
of  generating  itH  kiml.  A  tul>crculous  tissue  or  oivan  is  not  only  a  i^un'e  of 
danger  in  itself,  but  a  source  whence  new  tubercles  niay  be  acquired.  Thi.' 
spread  of  the  disease  is  uax  ahva^'s  in  the  same  <lireition,  or  to  the  same  ex- 
tent. Sometimes  it  remains  limited  to  a  single  organ,  which  imiy  be  coiii- 
plctcly  filled  with  tubercles.  An  example  of  this  may  bo  fouml  in  the  twU 
of  the  patient  iuC^asc  II.,  in  which,  however,  it  must  not  toobiuitilvlK-ussunitii 
tliat  the  condition  wu»*  due  t<i  the  i*i>read  of  the  disease,  for  there  is  no  distiod 
evidence  to  show  tlmt  all  the  tuljerclea  may  not  liax'e  been  tbnned  at  the  same 
moment.  Sometimes  tubert'Ie  invader  a  group  of  organs,  spreading  slowly 
from  the  fir^t  affected  to  the  others.  Such  an  citension  of  tulK-'reiilous  diit- 
caue  may  fairly  l>c  Hiipposcd  to  have  occurretl  in  Caw  I.,  where  one  lymphatit 
gland  had  Ijccn  discusLnl  for  nmny  years,  and  tiubsequcntly  each  glaiitl  of  liit 
whole  chain  oi  glundtdm  concatenata:  had  become  enlarged,  and  (if  we  nu\ 
judge  by  the  examination  of  the  smaller  gUnd  rezuuved)  probably  tuUi^ 
cuUms. 

Tlie  infective  material  nmy  probably  be  conveyed  by  \*arious  channela. 
inav  be  carried  by  thf  umiill  arteries  fmni  near  the  root  or  hihiiii  of  an  oi 
to  its  dccjK-f  piirts.  Or  it  may  pass  ihiTiugh  the  lynipbatii-s  to  the  neigli 
ing  lynipliiiti.  2:l.im(8,  a  methorl  of  extension  «»  fn'(|iicnt  that  primary  lul 
cuTosis  of  ccrtaui  parts,  the  tongue  and  pharynx  for  example,  is  invuml'lv 
ttj*Hociated  (provided  lliat  the  primary  duseasc  has  been  oi  nuffieientlv  l<jag 
duration)  with  tuljcrculuus  uflWtiou  of  the  neighboring  glantU.  Or  it  nioy 
ti-avel  through  the  veins,  and  rwtcli  the  Inngs  from  «iistant  ports,  and  from 
the  Uiugti  again  be  disseminated  through  tlie  l)ody.  Kxamph*  of  this  nrt' 
nnincnius,  but  it  will  he  sufficient  to  cite  Case  fV.,  in  which  the  primary 
disease  whs,  it  may  be  believed,  of  t}ie  urinary  inucouH  membrane,  and  in 
which,  Bhortly  before  the  piUienls  death,  the  lungs,  t]ie  liver,  and  thr  f.\'U\n 
Ijecame  diswised.  Oi",  lii«tly,  and  this  is  oue  of  the  most  common  methixls  "i 
extension,  the  disease  may  npread  over  the  sur&ce  of  a  membraue  lii>* 
attacked,  or  the  infective  mat<5rial  be  carried  to  distant  parts  of  long  tract* 
of  membrane,  and  there  produce  new  tubercles.  Illustralions  of  the;^' cuJi- 
tioiis  may  be  found  in  Ciiscy  HI.  and  IV.  In  the  former,  the  affection  spmid. 
as  if  by  continuity,  along  the  surface  ul  the  tongue  to  the  pharynx  and  Uk 
larvnx,  and  thence  probably  was  convcye*!  by  the  air-[>i«isage*t,  but  withi'iii 
intcH'ting  them,  to  the  lungs.  In  the  latter,  the  disejise  attacked  the  geniti- 
uriiiarv  tract,  and,  while  it  spread  over  the  surface  of  the  bladder,  and  through 
the  sutwtance  of  the  kidneys  and  the  testes,  and  woa  perhaps  couveyc>]  fnnu 
one  of  these  organs  to  the  others,  there  were  still  wide  tract*i  of  normal  et 
nearly  normal  intervening  nK*mbrane. 

■  Trailv  [;tJniqii«  et  pratlquG  d«  la  phtliisif  pulmooalre,  et«.     Paris,  1879. 
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Xatvrk  of  Tubercle. — The  iinrcrtaintj'  which  jn-ovailed   repiniiii^  the 
iuiTiiro  of  tiihcrclt,  aiiH  th»^  rc*i*TnhtniK-*i  of  some  of  its  proueaRti*  to  those  of 
the  malij^iaiit  tumoii*,  UhI  Vinrhoiv,'  nmiiy  years  ago,  to  regiml  it  a«  a  malig- 
kaut  tiuuor-formation.     Its  »ti'u<-tiire,  appitrt'iit  iiu-umbiUty,  and  the  manner 
TO  itfl  fxti'iiMion,  were  tlie  fhiff  ainonjr  thi,'  t-onilihoiLB  which  lud  Viirhuw  to 
(ulopt  t.lii«  view.     Certainly  it  i^  an  attmctive  theorv,  and  Jiiay  yt't,  perliaw, 
J»e  proviKl  to  be  corrtH't  tor  Koine  of  the  hotliea  whicfi  are  included  ninler  tiio 
Bftmo  tnborclo.     But  a^aiii^t  its  tmiveraal  a])plication,  wveral  argiimoiita  may 
oe  ad^Tincecl.    Firet,  the  almost  constant  aastx-iation  of  tlie  "dis^'aw?  with 
inflaiuiuation — an  asaoeiation  ^o  PonBtaiit  that  tnhertlc  is  rcpirded  by  must 
authors  as  tlie  prcMluct  of  inflammatory  chango!*.     Xoxt,  tlie  absence  of  ve.s- 
els  within  the  tnlwivle,  and  tlio  wondrouM  frequency  of  etihi.'M.tioii,  anj  both 
dike  tho  ehamcters  of  a  nuiU^ant  growth.     Caseation  does  indeed  often 
ccur  in  carcinoma  and  sarcoma,  but  not  aa  il'  it  were  an  alraofit  noceRsary 
inHfoniuition  of  their  titwuctt,  or  so  largely'  a«  to  produce  great  masneB  of 
'catteoit^  material.     Tliere  arc  Home  neeuliarities,  tflo,  ni  the  nunmer  of  infec- 
tion of  the  primary  »Ii.-*eji«>,  in  which  tu]>erclc  ditlera  from  tlie  nialipiant 
new-formations;  in  tlje  manner,  tor  example,  in  whicb  it  ia  often  seattei-ed 
»ver  wide  tracts  of  membrane.     And  lastly,  we  can  do  with  tubercle  what 
re  have  not  yet  eucceeded  lu  effecting  with  any  of  the  malignant  gro\\-the: 
te  can  produce  it  at  will. 
Not  in  tho  human  subject,  but  in  certain  of  the  lower  &nimal»<,  a  body 
clo*»ely  nwendiling  tubercle  in  itfl  essential  attributes,  may  be  produced  by 
the  intiYHluclii>n  of  certain  sulwfanccs  within  the  bodj*  of  the  animal.     This 
artitieial  tubeiTulofiit  may  Ive  prtKiucwl  most  readily  in  the  guineji-pig  and 
log.     If  wo  insert  beneath  the  integument  of  either  of  these  animali(,a  small 
ortion  of  degenerated  (eaaeout*)  tuWrele,  the  animal  falls  nick  and  dieswitliin 
few  weeks.     St«tion  di(»covei><  tuberculous  inflaniniatiun  of  various  orgniit?, 
itably  of  the  Umgi*.     Or  if  we  inject  into  the  pleural  cavity  a  tiuid  contain- 
"ing  (■(we«"iiw  particles  from  a  tul>eTvulonH  lymphatic-  gland,  tlie  infective  mate- 
rial tirat  r(pread»*  itself  over  the  surtiice  of  the  i*eroiw  membrane,  pr^nlueing  at 
'luraeroui*  pointa  nodules  af  induration  (tubeirUvJ;  thence  in  convcyeil  along 
ic  lymphatic  channels  to  the  nearest  glands,  in  which  similar  nodules  are 
rodaceii ;  and  by  the  veins  is  diiw^minated  through  the  body.    The  itidumted 
duleu  thiw  pixxluccfl  consist  for  the  mont  |*art  of  masses  of  lulenoiil  tissue, 
ltd  do  not  exhibit  the  »rtrueture  of  the  tyiucal   tubercle  from  which  we 
tod,  although  in  the  lungs  epithelioid  <-ells  enter  largely  int<)  their  com|K>- 
lon.     Therie  artificial  tulwriiles,  too,  are  subject  to  iimch  more  rapid  and 
extensive  nweatiun  than  ai"o  the  tub(rn*Ii»t  oi'  acute  human  liilx^ruulosis.     And, 
itlv,  it  is  singidar  that,  in  the  artificial  tulierculosis  of  animals,  thy  brain, 
often  the  aeat  of  the  disease  in  man,  is  never  attacked. 
These  are  the  chief  dilferences  iH'tween  the  imtural  and  the  artificial,  acnte 
itx^rcutositi;  but  they  are  not  rtuflicient  (o  coimtvrhalaniT  the  evidence  in 
fbvor  of  the  view  that  the  artificially  produi-ed  disease  is  in  truth  tubereii- 
losis.     The  ston'of  the  induetimi  nf  tuberculosiw  does  not,  however,  end  Iiert\ 
The  exjierimentrt  of  Sanderson  and  Fox*  have  made  it  clear  that  a  mere  injury 
^flictetl  in  a  certain  manner,  may  pixntuce  tubercle  as  surely  as  the  inoculii- 
Kon  or  injection  of  degenerated  tubercle.     Fttr  if  a  seton  he  intnMhieed  into  a 
^iuea^pig  or  dog.  or  non-tidien'ul<»us  iniiterial  I»e  inserted,  i-acb  of  thi-se  ii\iu- 
rie«  is  et)ually  followi-d  by  the  formation,  locally,  of  a  cold  abseess,  and,  later. 
by  tubcn-lfs  (similarly  distribut+'tl  to  those  which  tbllow  the  employrnent  i>f  a 
^ben-ulons  agent.     Aloreover,  it  has  been  found  that  only  certain  aniiiuds 


•  Kninkttaften  (lMichwtl6l<?.  Vnrlfs.  xx(. 

'  Iii<«t'nt  RBMarrhoi  itti  ArtiQdnl  Tuln'rctilmiK. 
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cau  be  rctiderwl  tlnia  with  ensc  tulicrciilous,  wliile  ol-herR— Uie  i*t,flifiii- 
Htanco — ri'siet  the  infection,  and  cncapc  uiihnm)i>tl.  The  Icftsoiut  taugbt  bt 
theAO  exjwrimcntB  are,  that  tubercle  may  be  artifii-ially  induced ;  that  taf 
Iwion  whk'l)  will  product  a  cold  abaeoiw,  or,  Ijottor  atill,  (•adcuti<m.  may  be  tht 
agent  by  which  luberculoi^i!*  may  Ihj  induced;  that  Uicrc  i^s  nothing  s-]>«nfic 
tlieretbre,  iu  the  infective  material;  but  tliat,  since  certain  aniniaU  arc  i-apilj 
infected,  while  other  aiiiiniils  aa  wiwily  resist  the  iiifec:tion,  a  i-ertuin  prvdisj'"*' 
tiition  to  tuljorcle  is  prolmbly  est^entiah  The  ohoractora  of  artificial  tiil'crti' 
losifl  lend  groat  weignt  to  the  theory  of  the  infUiunuxb  iry  nature  of  tlic  >\\^ 
eaee,  for  ail  its  processes  are  apjiareiitly  cloeely  aasociated  with  inflainnuinr-<u 

The  bearing  which  thcae  experiments  have  on  huuuui  tubercnlosl-  an 
Bcarccly  bo  over-ct*ttmated,  and  yet  it  may  be  verj-  difl'crently  pcuderod.  M 
tubcnle  can  be  pri>ducud  in  aniniaU  by  the  introduction  into  them  of  caeewu 
nwtorial,  whether  tubcreuloun  or  not,  why  should  not  tuboixde  in  num  be  b 
Bome  8uch  manner  also  closely  connected  with  the  presence  of  caseous  nuitter 
in  his  IkhIj*?  Long  before  the  institution  of  tliese  ex])erimeuts  on  aninnU, 
Buhl'  liad  noticed  the  exceetling  frw[uency  with  which  cascnnn*  xnaaBce  occumsl 
in  dubjecis  who  were  tubcn-uloiw,  and  had  been  led  on  tliis,  and  oliier  w> 
count**,  to  regard  tuberele  ii«  the  product  of  infection.  He  comef  iudterf,  to 
rcgartl  all  tubercle,  whether  acute  or  chronic,  whethei'  general  or  loi-al,  ludae 
to  the  absorption  of  infective  material  from  caseoua  centres.  Now%  althoogfa 
this  view  cannot  be  muintained  in  the  complete  form  in  which  it  was  advo- 
cated by  Buhl,  it  is,  nevcrtheleBs,  with  eouie  Blight  modiiication,  the  vii-w 
most  commonly  atloptcil  at  the  present  day.  The  iuiectivc  or  abwirption 
tbechry  of  tnlx^rcle  assumes  that  all  rubortOe  is  product'd  by  the  Hlwiorjition  ot 
inl'ec^tive  matter,  but  not  necessarily  of  caseous  matter,  although  i-aKi'Os 
matter  is  one  of  the  moat  powerful  infective  agente.  But  there  are  ivrtain 
difficulties  which  prevent  it  from  being  universaUy  accepted.  For  example, 
the  centre  of  iulectiou  i.'aiinot  always  be  discovered,  even  by  the  most  eaivfal 
seeking — a  difficulty  which  may  be  explained  by  assuming  that  it  hasdi«ap* 
peared,  either  by  absinrption,  or,  it  may  De,  by  snppuration.  Again,  if  caaeoui 
matter  l)o  so  powerful  an  infecting  agent,  how  can  those  caM«  be  explaiutd— 
and  they  an;  not  few — in  which  caseous  maaaeu  exist,  or  have  existcnl,  ui  Ui£ 
body  for  a  leugtheiiLHl  pcrio«l,  and  yet  in  which  no  tubercle  ia  pn^iucedt 

li  reply  to  this  ipiention,  it  is  suggested  that  a  certain  prciUsjiosilion 
tendency  to  the  fnnnation  of  tubercle  is  neeeeaary,  and,  aw  an  iIIu>itnitJou  rt 
this  law,  the  marked  ditteroncc  which  exists  between  certain  groups  of  ani- 
mals  in  their  relation  to  tubert'le  is  cited — an  illustration  whieh,  by  the  wav, 
loses  something  of  its  point  from  the  fact  that  the  law,  which  in  anintab  u 
applied  to  whc.>lc  raecj*  ur  six-cies,  is  in  man  applied  only  to  individuals.  And 
as  the  insufficiency  of  this  answer  ha-s  been  plainly  felt,  it  -luis  ftirthor  been 
suggested  by  Nienieyer,'  tliat  tlie  masses  of  caseous  matter,  t<»  hifeet,  must  le 
in  a  cerUvin  stage  or  condition,  and  must  not  be  BurTonnde<i  by  acapsuk:  awl 
yet  one  more  reason  is  assigned  for  the  infecting  capabilities  of  certain  eflscow 
massB*,  for  the  infet'tious  imturo  of  certain  .-iputa — that  they  ci»ntaiu  micro- 
organisma — according  to  Klebs,'  u  form  of  coccus  (the  Monas  tuberculuMim), 
according  to  Buhl,*  bacteria. 

Pathology  op  TtrBKRct.E. — Tliese,  then,  nre  among  the  problems  whidi  no*' 
]icmlex  jiathologiBts  in  the  nature  and  ])roces8es  of  tubercle.  If  we  are  «<"* 
iHilled  to  hold  fixed  \iewB  on  any  of  them,  those  which  suggest  themwlv**** 

■  IiungunentiUndung,  TaberkDlotft  und  Schwindnucht. 

•  Tcxt-biM*  nf  PrActiodl  MrtHiiue,  tranBlatwd  hy  Uumphtcyt  kud  Hacklry. 
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nio#t-  a<H>eptable  and  worthy  of  crodoiieo  ai\*  that  tubercle,  in  it«  niont  nerfwrt 
fonn,  |M»»e8Hefl  such  a  nucro8<x)pU'  titructure  at*  tliat  wliiali  vro  (lt«o:rii«d  in 
detiuin!;  it;  tliat  eomi' tubert'Iee*  never  attain  this  complete  or  typical  i*truc- 
atre,  wliile  others  eitlier  degenerate  or  beeome  lurtlicr  developed;  that  devia- 
iun«  from  this  tyjn'  niay  mid  do  <K'enr,  in  aceordnnt.'e  wilb  the  situation  iu 
irbii-h  a  tubercle  is  found;  (but  tii!>orL-le  is  an  intlumiiuitory  piwduetion,  not 
I  malignant  growth  {ws  tuireoma  and  carcinoma  aiv  malignant);  thitt  a  tiiWr- 
nilotm  tiflBue  or  organ  is  a  centre  whence  tiil>ercle  may  be  conveyed  through- 
out the  body:  tJmt  the  chaunela  by  which  tlie  eonveyauce  is  eftected  are 
everul;  tluit  tuberc-le  may  Ix-  prodm-ed  ni  tlit-  boiliw  of  certain  individuulB 
BV  the  absoqition  of  an  infective  material.  But  tlic  t'vi<b'nee  which  ii*  fiir- 
nii*hefl  on  the  raoi-e  ndvanctnl  (jiieation*'  ik  not  yet  sntHciently  convincing  to 
wrmit  us  to  form  a  decided  opinion  on  them.  We  cannot  yet  atwign  to  each 
uborcle  its  value.  Wc  cannot  lje  sure  whether  all  tuberck«  are  due  to  the 
Jborption  of  infective  material,  or  whether  t}iey  Moraetinies  own  anoUicr 
UHe.  Nor  can  we  w*y  witb  certainty  whether  the  infective  material  is  nim- 
le,  or  whether  it  \a  spetitii?.  And  afthangh  we  may  admit  that  u  prcdisiM- 
ition  to  tnbeivle  is  uweartary  ere  it  can  Iw  developed,  we  are  not  yet  in  u 
KMJtion  to  (b'fino  the  nature  of  thia  pre<iiw|Kwiti(m.  A  few  yea.ru  ago,  inherit- 
ice  was  regarded  an  one  of  the  chief  predlnjwsiug  causes  o£  tuljerculoHitt. 
Jctw,  it  is  Haid  that  tubeivuluais  is  tutt  inherited,  but  that  the  ofl'spring  in- 
terita  from  the  parent  a  tendeney  to  tlie  pi-oduetion  of  cnBeoua  mastieg^  from 
hicJi  tubercle  may  be  (levcloped.' 

Treatment  of  Tubercle. — Tlje  tuberculous  aflW^tions  in  which  surgery  ib 
oaluly  iutvi-cMt^d,  are  thoi^o  of  which  cxaiuplei*  have  been  given;  of  the 
n^Qy  the  pliarynx,  the  glands,  the  urinary  mucous  membmnw,  and  the 
Btia.  The  bones  or  perioBteum,  and  the  nynovial  mcnibrau^-s,  may  be  added 
■  the  list,  while  tnbende  of  the  larynx  and  the  choroid  are  more  likely  to 
i  met  with  in  the  practice  of  the  siwcial  Burgerm,  or  the  pbyeioian. 
It  is  not  intended  that  this  article  should  comprine  a  cietailwl  account  of 
he  tulx*rculous  atlectiono  of  esich  jwirt.  These  will  be  treated  of  in  gulwe- 
uent  pagee  devototl  to  the  study  of  the  spwiitl  orgiiiLs  aud  tissues.  It  now 
nly  remains  theivfore  to  indicate  the  mam  lines  nn  wbi<'h  the  treatment  <if 
bereulous  disease  is  toundtnl.  Treatment  is  directed  not  only  to  the  cure 
i  those  who  are  tuberculous,  but  to  the  prevention  of  tuberculosis.  For  our 
r  knowledge  of  the  etiology  of  tlie  disease,  and  of  the  course  which  it 


not  improbablv  pursue,  leads  us,  not  unmitumlly,  to  lulopt  those  meus- 
pes  which  swmi  i-a!culatc<i  best  to  avert  its  cause,  and  to  arrcftt  its  progn^ss. 
Vv  believe  that  the  otfspring  of  tubi^rculous  ptarents  are  predisposiHl  to 
ubercle.     We  oaimot  prevent  the  parents  from  l>egctting  children,  hut  we 

n  place  many  of  the  children  in  conditions  which  will  diminish  their  lia- 

Uty  to  tubercle.  Bv  careful  hygiene,  by  clothing  and  by  food,  we  may 
asecu  the  number  of  tlie  tuberculous  among  the  children  of  the  poor;  while 
>r  the  children  of  the  mort?  wealthy  clasiw*,  in  addition  to  these  things,  each 

onld  be  adviiied,  if  possible,  to  select  a  calling  whicli  will  not  snbjct't  him 
frequent  or  long-continued  strain,  or  exjxwe  him  to  continued  cold  and 

et.  Residence,  too,  in  places  where  the  air  is  clear  and  dry,  and  the  winter 
lot  too  long  or  cold,  should  be  sti-ongly  recommended.  When  tubercle  is 
ctually  present,  to  these  raeoaures  are  generally  ad<led,  often  with  the  bc(*t 
Bsolt,  the  mlmi lustration  of  certain  drugs,  the  benetioial  inHuence  of  which 
rer  the  progress  of  tubercle  has  long  been  recognizetl.  C»)il-liver  oil  and 
*mp  of  the  iodide  of  iron  are  exhibited  with  bark  and  alkalies,  or  acids,  aa 

■  Billroth  :  ntha  and  BUlroth'a  Handbacb  der  Chirargie  ;  Sd.  1.,  Abth.  2,  Hft.  1,  S.  MT. 
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maj*  6wm  boat  to  raeot  the  roqulrcnionta  of  each  iiKlividiial  ewe.    7orit} 
believe  that  tuberclu,  howevor  rart-ly,  h  capoblo  of  euro;  Iwith  becHiKt-  i«ra9oS 
who  have  seeini'd  to  guiior  from  tubereul««t*w  of  the  hmgs,  have  rtvavfiwl, 
ami  Wcfiuw  ulcers  of  the  mouth  and  phai^iix  which  have  bomt-  thr  ryi-i'al 
tul>crfulous  ii«t>wt,  hnvc-  btt-n  wiitrlietf  08  thc_v  «lowl^-  but  comi'Iololy  liKilnV 
But  whoii  a  limitt>d  area  wliu-h  is  easily  um-eAsi hit-,  is  tiiherc-uioiw.mjil  i!.- 
ie  no  evuleiK*  that  tlie  disea»*f  atfrt-tt*  more  distant  jitirtti,  it  scciui^  but  r\-.i.-j  u^ 
able,  in  appreciation  of  the  infe<^ioui«  nature  of  the  di^caisCf  to  cut  away  t\ 
utfccted  portion  aa  if  it  wcrti  u  iiialijnumt  growth.   Of  late  years  this  has'u 
done  witn  tolendde  fr^fjuency.     TIjc  tcrttia  ImB  lK?t'n  thus  treated,  and  to 
tubereuloUH  ulcers  of  the  tongue,  and  tulx*n*uhmH  aft'wtions  of  the  bono!  anJ' 
joint**.     Of  the  propriety  of  all  the*ie  o|K'i'ation!»,  then*  can  Ix*  no  doubt,  pnj- 
vidcd  that  they  are  undertaken  in  fitting  cAt*e8  and  iR-rfunnctl  with  all  din 
care.     But  opinion  in*  not  (to  unanimoua  an  to  the  advifiability  of  removiui; 
lymphatic  glands  contiiining  tubercles.     For.  although  the  disease  may  remaiii 
long  lim!te*^l  to  »  t-ertain  group  of  glands,  it  is  not  often  limiteil  to  a  eiugle 
gland,  but  (juii'kly  «i»reads  from  one  to  another.     A  whole  group  of  gUuil* 
can  rarely  be  removed,  csiieciaHy  as  the  eerviejtl  glandi*  are  llioise  w■hicfat^lbe^ 
cle  moHt  commonly  ntfeiit^.     And  if  one,  jterhaprt  the  largest,  of  a  certain 
group  be  taken  away,  the  operation  so  far  from  Iwing  beneiiei^  may  «t«b 
prove  the  reveree  by  exciting  to  activity  the  morbid  jiroccsa  in  liicgliir"b 
still  left  behind.     A  wise  illustrating  this  is  that  of  a  girl  twelve  vwir-  >■'.•]. 
who  for  two  or  more  years  hadftufl'erwl  fi-om  a  tuberculous  gland  in  t^e  miiidL' 
line,  beneath  the  floor  of  the  ntontli.    Sometimes  it  suppurated,  and  unlimltliv 
ulcerH  tbrmed ;  and,  again,  the  niH-nings  cIoj^hI  and  nil  biil  fair  for  cure.    lint 
the  lump  remained,  and  was  a  cont^tunt  eyestire  and  wurce  of  annoyana'  \o 
the  patient.     I  removed  it,  therefore,  with  all  due  curi",  and  the  wound  bcaltil 
by  tiie  finit  inttmtion.     Now,  however,  the  neighboring  glamls,  which  bei'i'"" 
the  operation  had  l>een  qniesoeot  and  scarcely  at  all  enlarged,  quickly  gww 
larger,  and,  suppurating,  torme<l  sfars  and  ulcen;,  more  distressmg  and  A» 
tiguring  than  the  disciise  which  I  had  n?moved.     Further  experience,  hasei 
on  numerous  observations,  is  required  to  decide  aa  to  the  prc»priety  of  ope- 


rating under  such  cireuuuituuces. 
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Two  cases,  shortly  recounted,  will  serve  to  preface  the  description  cf 
ScROFt'LA.  Each  of  them  Is  typical  in  Us  kind,  yet  it  will  be  seen  that  th« 
difference  is  great  between  them. 

Case  V. — The  first  is  that  of  a  boy,  twelve  ynars  old,  who  came  to  my  Out-Patwnl 
room  nearly  two  years  ago  (February,  IHiy),  witli  a  swelling  of  the  back  of  oop  b»ttA. 
lie  wa»  H  wctUgrown  lad,  willi  fair  Imir,  blue  ey«s,  and  a  nitldy  glow,  us  if  of  betlUi. 
f  lifl  5kin  WHB  not.  very  tliin  or  freckled,  iior  was  it  so  trnnitparcnt  lu  to  permit  tb«  tftijvr- 
ticiiU  veiu9  to  be  seen  clearly  through  it.  The  swelling  of  hie  baiid  had  followed  ttreort 
immediately  upon  a  blow.  It  ftrcup)t*d  the  whole  of  tbr  dorsum  of  thi;  hund,  bal  W 
moit  prominent  over  the  third  metacnrpal  bone,  where  the  skin  was  rcddeoed,  hot.  ud 
tender.  For  many  days  or  weeks  it  fhaiiged  bet  Utile ;  then  slowly  suppurated:  wJ 
at  the  bottom  of  the  suppurating  cavity  bare  bone  was  easily  distinguished.  AftcrawlulD, 
almost  the  whole  of  the  meinearpal  bone  was  removed  by  operation,  and  there  feen»J 
to  b4>  no  reason  why  the  wound  Hhuuhl  not  till  up  by  granulations  and  become  a  heallk? 
scar.  Bnt  the  progpcM  towurdtt  recovery  was  marvellously  slow.  The  wound  app»rf^ 
to  flag,  and  sinuses  burrowed  through  to  the  palm  ;  yet  Uie  general  rharacters  orf"  fooA 
health  were  preserved,  and  no  new  local  miBchief  in  the  bones  or  joints  was  di»cov»'TTi. 
At  ihe  end  of  a  year  of  ireatment,  the  hand  was  still  unhealed.     Aud  now  two  nlcM 


>nneJ  ioi mediately  above  one  elbow  ;  of  circttlar  8hn|ic ;  wilh  g}axKd  or  waxy  surface, 
but  tli^cliiirging  Jiit  abundance  of  tliin  puo ;  with  edges  ul'  n  dull  red  ccilor,  thin  and 
widely  wndfrniined  ;  mid  with  piingestDd  iiit«.'giimi'nt  around  and  between  tlifin,for  llicy 
lay  Dot  far  acarl.  A  ti-w  weeks  laltT,  an  ubiccfM  Ibrmed  on  the  dorsal  us)>ect  of  one 
tbot,  brokr.  and  dtscliurgcd  u  tliin  l)Ut  eunly  pUK.  AI)ac4mh,  Ninii^en  and  nieer^,  dis- 
efaar^^ing  all  logeilier,  produced  (it  length  Ji  wtnsible  effeei  on  (he  i>atieni'»  tioalth.  iii 
spite  of  good  food,  cod*Hver  uil,  and  preparations  of  iron  and  iodine.  He  wan  lliurefora 
9ent  for  n  while  to  the  ttejuidit,  arid  when  hi-  ri-Uirtied,  atreiidy  hi*iietited  by  tlie  change, 
was  taken  on  board  hin  father's  burgv  that  be  tnighi  enjoy  the  river  air  the  whole  day 
lung.  Alowly  the  discharge  dimiinslied  and  the  wunndK  began  to  hriU,  atid  alter  sevcnil 
we*k«  some  i»f  thera  wen-  really  cLnsed,  and  hi*  generu]  lieulUi  ini].iroved.  After  which 
ht?  ceased  to  attend  the  Hospital. 

fcCASK  VI. — The  s«cond  ca»e  occurred  in  a  very  different  subject — a  woman,  whoeo 
B  wti«  only  lifty-iiine,  but  who  wils  pn^>matiirely  old.  Shu  wiv^  white-hnirfd,  ann-mie, 
■k,  and  withered.  The  lirst  phahinx  of  her  Itift  forefinger  was  greatly  enlarged,  and 
Covered  with  thin,  red  skin,  glazed  and  nleeraled.  Sinuses  jMisnetl  directly  into  the  inte- 
rior of  Ihe  hone,  whiidi  was  lut  if  hlowii  out  into  a  thin-walled  cavily,  coninining  n  !*ni\ 
material  in  which  were  numerous  grits  of  hone.  On  the  itpfwr  liapecl  of  ejicli  foot  was 
a  circular  ulcer,  with  thii*.  red,  undermined  edges,  through  which  rough  and  curious 
bone  could  be  rench<?d.  And  (k%-er  the  left  |iattdhi  wun*  two  Kinall  ulcere,  implicjiting 
llic  skin  and  subctitaneoud  tiiuuc.  but  not  connected  with  diseatic  of  bone.  Uer  history 
vena  fri'c  I'ruui  any  record  of  xpeeide  di«ejue.  She  Imd  been  olwiiyf  delicule,  and  altont 
re  jeun  ago  bad  become  completely  blind  IWim  amaurcwiii.  Within  the  hv«t  two  years, 
and  ulcers  bad  formed,  first  on  the  finger  and  then  on  the  feet ;  and  tiny  fnig- 
ients  <»f  bone  had  cohh!  away  at  inlcrvaU.  Slie  was  ke^tt  under  ohM-rvation  during 
Boveral  w«*eks,  and  was  well  fed  and  warmly  chid.  Quinini-  and  iron  were  administered, 
luid  tilt*  wounds  were  dreiwed  with  a  slightly  fllimulatiiig  ointment.  Uut  she  made  little 
or  m*  pnigre**  towards  recovery. 

B   X.\TrBK  OP  ScROFCLA. — ^To  coiuplfte  the  account  of  ecrotula  by  oHnical 

Kliidtrations  would  rwjuire  many  iiiot^  cases  tlmn  thewe,  but  thew  two  j»atichtB 

^rej^'titwi  certain  comnioii  tuatures  ot' disease  which  arc  almn^t  univcrvaliy 

regurdtd  iw  (k-rolulouH.     Id  both  of  thoni  iiiflamnmtion  was  (Wl  up  by  an  cx- 

Kfitiii^  i'au>H^'  wi  trivial  tluit  only  in  ono  i-ould  it  fairly  be  anf*i(picd.     In  oat-h 

Bb»«<*  the  iuHammation,  tliUH  excited,  prtx-ewled  to  tfuppnmtiou;  and  ulecra 

•were  tornie<l,  the  rliameters  of  whi<'h  whth  for  the  itKwt.  p:irt  of  a  certain 

Jeftnite  tyw.     The  disease,  once  e8tablii»lied,  exhibited  u  dit-iK'tfitlou  to  rmiin- 

■^iu  ite  bold ;  the  attectioti  of  the  buiietn  slowly  progrc^tcd  to  tlieir  partial 

^ir  t-oniplete  destruotinn ;  the  tilocrs,  if  they  did  not  Kpreod,  rertainly  did  not 

be»l ;  and  neveral  rt^gioiw  of  the  body  hetaimc  the  seat  of  similar  di«ea«e. 

IiL  tlu^w-  fi*w  N*nt('n<'t'H,  M-rofnla  itt  almost  defined,  as  far  indetxl  m  it  Qp- 

tailNibk-  of  detinitioii ;  for  the  esaenee  of  tbe  <Hs^'ase  Wca  rather  in  several 

cie*  or  prtMliiitpomitioiiH,  than  in  any  clearly  dotincd  camlitiom^.     In  the 

recorded,  for  example,  there  was  nothing  w)  characteristic  in  the 

or  oourBe  of  the  tnthininmtionH,  but  that  it  might  be  i]uita.ted  in  the 

itiona.of  those  who  are  not  euttering  from  scrofula.     Nor  were  the 

Hich  that  they  could  be  at  once  and  certainly  distingnishetl  as  scrofti- 

Yet  no  one  would,  I  imaijinc,  be  disjM^Hcd  to  deny  that  these  patients 

voe  tiiiftcring  from  scrofula.     J*'or  scrofula  may  be  deHcribc<l  ii»  a  condition 

the  bcly,  or  of  certain  portions  of  the  bmly,  in  wliich  inrtiminiatimis  are 

hIv  excited;    in   wliich    they  tend    towards  suppunitiofi   and    ulceration; 

'  m  which  the  power  of  spontaneous  recoveiy  is  very  feeble.     It  has  beeu 

Ded  by  Virebow'  as  consi^iting  in  **a  greater  ^^dne^abilitv  of  fiarts  and  a 

ter  pertinacity  of  disturbances,""  tlian  is  natural,  and  these  expressiona 

the  basw  of  the  large  nnijt)rity  of  later  and  longer  dctinitioiis. 
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MoBBin  Anatomy  op  Sckofi'LA. — ^Tliere  is  not  in  Bcrtifiila,  ft*  in  tu\ierctf.t 
ijpfttholoanral  Ixxly.  either  inicroflcopi(«.l  or  of  larger  isize.  f>LX'uliar  to  tbe& 
MAe.     Ail  the  change*!  are  those  ot  inflammation <  but  the  prtnluft*  d'sciofo 
loim  intlainniatioiiti  niay  he  armlyze<t,  chemieallv  and  histolog^ically.  witliwi 
the  discovery  of  any  Bubstancc  or  striietxire  winch  may  not  equally  *Kvar  in 
any  or  indeed  in  every  inflammation.     One  thing  rertainly  is  noticed  of  rW 
lymjth  priMliieed  in  scrofulouff  uiflanimations;  not  only  tlmt   it  tend*  toraj- 
pnratc,  and  ia  little  prone  to  organb-ation,  but  that   it  has  a  very  struif 
tendency  to  degenerate  into  caseous  material,  byabitorptioii  of  the  flnid  fart^, 
and  by  withering  and  distortion  of  the  cells.    These,  mixed  together,  form » 
yellow  snhstaiice  in  which  fatty  molcoulea  abound,  and  in  winch  pl&ta  tif 
cholcfttorinc  and  thedehrin  of  tiseucs  which  have  been  difiorganizod  arefi'uiti 
But  eikseatiou,  although  it  is  80  common,  it;  not  a  constant  result  of  M-rofiilr^i 
influmnmtion.     And  even  if  it  were  w),  it  is  a  condition  »o  frequently  'kvu> 
ring  in  connection  with  other  fnnns  of  inflammation,  the  tiiwrculmiri.  liir 
example,  tluit  it  could  not  be  regarded  as  in  any  way  distinctive  of  scrofub. 
The  abundance  of  lymphatic  elenienta,  too,  whicn   has   been  noticed  bj 
Fr&nkel'  in  flcrofulous  inflanimationttf  is  not  more  distinctive  of  them  than  b 
caseation. 

r>iA«xo8is  OF  Scrofula. ^ — Although  scrofula  is  a  disease  thus  difficall  to 
define,  and  tlunisrh  it«  leninnfi  art'  not  Hcjmrated  by  any  well-marked  limit 
from  (Ikwc  wliifh  nmy  ri*nlt  from  other  dcbilitullng  diKcnw^,  it  l*  never- 
tholww  not  ditlicuh  to  diagnose  in  such  instances  as  the  two  which  1  havfl 
describwl.  Even  in  Icsh  advanced  i-ases,  it  may  1h»  rectignized  by  oeitain 
characters  presented  in  its  Icj^iom*,  which  though  thev  are  not  piatbc^tomr^' 
nic,  uiv  mui-u  unifomdy  obsentHl  ui  sci-ofulous  aficctions  than  in  any  other. 
Let  ns  lenvo  for  a  moment  the  tissuen  and  iirgHnt<  whii-h  are  the  seat  of  dis- 
ease, and  examine  the  charaotors  of  the  lf«ion»«  wherever  they  i>e<'nr. 

Tlie  inflammations  are  very  slow  in  progress,  lingeriug  ot^en  for  woeta 
befin-e  [iuppunition  in  et<tablisned.     Yet  tlie  signs  hv  which  they  arc  a<vnffi- 
panied  are  sometimei*  alnnwt  acute;  the  superficial  rednees  is   intcnee.  the 
Dwelling  cony ide raid e,  the  pain  exta-ine,  and  even  the  hait    it*  nutabk  in- 
creased.    All  tlie  siffriy  prtilict  an  early  Rnppunition  and   quick   rt-iYiven-. 
But  the  prcdiotion  k*  hot  fnltilled,  for  even  the  wippurtition  apj^wirs  ti!> 
accountably  delaye<l.     Far  more  frequently,  however,  all  the  signs  of  inflam- 
mation are  crhronic  throughout,  and  the  alxK-ess  wdiich  renulU  is  cold  or 
lymphatic.     Yet  even  these  alittcetwea  often  point,  and  break  with  guperficiil 
reih»ci**i,  and  heat,  and  pain.     The  ulcere  of  scrofula  are  gcnerallv  circiiUrin 
form  ;  witli  ixhI  or  livid  edgoi,  not  i'aise<I  and  scan-cly  tliicken<tl.  biil  «Il^itf^ 
minc<l  sometimes  over  a  witic  area  ;  ^\"irh  jiale  and  flabby  granulations,  nrtwi 
large  and  flattened ;  and  with  an  aifa  of  chi-onic  congestion  snrroundinf 
them.     The  tlischarge  from  these  ulcers  is  generally  abundant,  hut  Thin  wo 
waterj-.     They  remtdu  apparently  unchauge^l  in  size  or  charectcre  for  wwki 
or  even  months,  or,  under  unfavorable  cimditiont*,  grow  Ini-^er;  and»  wli^f 
sevL'i-al  of  thcni  lie  not  t'nr  apiirt,  ifriulualiy  approximate  until  they  ore  rti'y 
separated  by  thin,  undermined  hands  or  strijis  of  red  integument,  or  ioii!  '" 
form  lai;ger  sores  with  incnr\'eti  lK-(r(h>rs.     Kven  the  scars  whicli  reroain  nft'^ 
he-iding,  are  characteristic  of  tlie  ditMsise.     They  are  strangely  imckerwl  »^ 
distorted,  often  prettcntinsr  prominent  crests  or  ridges,  and  retaming  tlinlul' 
red  or  livid  hue  of  tiie  boi-dei-s  and  surrounding  uivas  of  the  ulcere.    CV* 
signally  the  tliiri  belt^  between  the  ulcers  fail  to  ln-ctime  united  with  ihein^ 
jacent  healing  surface,  Inil.  niiiititaiuiug  their  vitality,  heal   sej.iaratcly  wd 
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iipiuain  a&  thin,  elastic  atrifta  of  nkin,  attnchvd  at  each  end  and  hrids^ing  over 
I  eligbtlj  deptviwed.  sfurrtnl  surfinf.  TIio  lUslieuivniC'iit  imMlut'c^f  hv  these 
care  ifi  ottcn  most  distressing,  uspuc-ially  wheu  they  oucur^  tui  they  urc  apt  to 
Lo,  abont  the  tiioc  and  neck. 

Tissues  and  Obgans  affected  bv  Scroptla. — ^The  aftectiona  due  to  goroftila 
ire  unfortunately  very  numeroutj.  Eczema  and  lit-hen  aticet  the  skhi — not 
llwavrt  readily  nvognizable  na  scrofulous,  urdetiM  na<KKnated  with  other  Iwioiiti, 
rat  ulwavrt  obstinate  and  difficult  t^i  treat.  Still  more  intnictable  and  inf>re 
leetructive  than  thei»o  eruptions,  but  with  a  pathology  Iei<i*  I'lear,  in  tlie  hijaw 
»lle«l  w^roftilnurt  or  tubercultms,  wliich  oeoutH  sa  i're*itiunlly  ahout  Tho  iivpn- 
ip  and  nost:  Ulcers  and  abHctsif^ert,  Ix'arin^  the  charaf-terH  just  now  dej*friWl, 
kttack  the  ekiii  and  subeutaneoua  tinsuc;  and  ehronie  uifliiiunmlion  and  buiv 
iiiration,  the  lining  menibrano  of  the  c«vitie«  and  jiiwsiigex  of  the  im^tr  aiKl 
or — often  with  tlie  permanent  establifihrnent  of  oziena  and  otorrho'a.  Inilam- 
bation  atfect*  the  follicles  of  the  tAjdids  ;  chronic  and  phlyctenular  infiamma- 
aons  the  comuv^Hm  and  even  tbe  cornea,  leading  to  irritable  ulc-ern  which 

00  Iretiuentlv  pesuU-  in  acaw  injiirinurt  to  the  sight.  The  tmmfs  are  often 
lermanenlly  largo  and  prone  to  inflnnmiation,  and  Homctimes  a  deeiier  and 
nore  extensive  uliKration  occui's  abont  ihefau^es^  which  can  with  dinieulty^ 
f  indeerl  at  all,  be  distinguished  from  tuberculous  angina.  The  mucous 
nembrane  of  the  laiynx  and  trachea  la  not  imcoiuraonly  the  seat  of  inflauima- 
aon ;  and  bronchitis  and  puenmonia  attack  the  6/?)^^.  Thevaainal  mucous 
newffr'iiif.  of  scroftilous  girls  is  occasionally  the  scat  of  chronie  congestion 
ind  discharee. 

But  of  all  structures,  the  ii/m)>ftah'c  glands  are  perhaps  moat  frequently 
[fleeted  by  scrofulous  inflammaTioiic).  Those  of  the  neck  are  so  often  thus 
oflaroed,  that  chronic  enlargement  of  tlieni  has  come  to  be  rcgaixled  as  nearly 
be  most  imftortant  sign  of  scrofula.  In  some  cases,  but  a  few  slands,  thoso 
behind  the  car  and  stemo-mnatoid,  for  exumple,  are  enlarged,  while  in  other 
nstancofi  the  wliole  chain  of  glamls  on  either  side  is  implif:ated.  The  mere 
fcct  of  enlargement  of  the  l^Tnphatic  glands  cannot,  however,  be  regarded  as 

1  fligii  of  scrofula,  for  (I)  non-eerofulons  inttaniniations  are  cnmmon.espiH-ially 
n  the  ncekf  where  so  many  causes  may  exist  Ut  induce  sec<jndary  att'wtion  of 
he  glands ;  and  (2)  the  ecrriwil  elands  are  thoso  wliicb  are  chleflv  liable  to 
inn-inflammatoiy  diKcitscs,  of  which  examples  may  W  found  in  lyinplmdo- 
loma  and  Ipn])bosarconia.  To  add  tn  the  difficnlties  of  c*»rly  diagnosis,  the 
cpofoloufl  inflammations  of  glands  proUilily  mrely  or  never  arise  spontane- 
maly,  bnt  are  always  secondarj'  to  j.riniary  attectioiis  <if  a  like  kind  to  thoso 
rhtch  induce  non-tfcrofulous  iniUinnuations;  to  curious  teeth;  to  eruptions 
bout  the  ears,  and  face,  and  head;  tn  stomatitis,  and  tn  similar  atfections. 
"he  only  features  in  which  The  scrofnlnns  glands  at  tirst  ditiier  from  those 
rhieh  are  not  st^rofulous.  are  their  intlttleiuy,  anti  the  absence  of  pain  and  of 
be  niort^  acute  signs  of  iuHiinimatioii.  But  in  their  later  course,  they  devi- 
ite  more  and  mure  widely  from  what  may  l)e  reganled  as  the  natnnil  c*i>ni"se 
i'  inllanmmtiou  in  a  healthy  Huhj(H-t.  The  primary  cause  upon  which  the 
titlaniniution  de|>endfi,  may  disappear,  bnt  the  enlargement  of  the  glaml 
lidures;  nay,  other  and  neigblhtnng  glands  become  enlarged.  And  in  one 
r  other  of  them,  the  solid  teel  gives  place  to  fluctuation,  the  skin  rctUlens, 
nd  at  length  an  abscess  points  and  bivaks.  Sui»puration  may  occur  in  the 
iflunicil  i;1and  or  in  the  siirronnding  tissues,  excite<:l  apjiaivntly  by  the  coin 
ijifuity  of  intlanied  structures.  In  either  ca.se,  the  typical  ulcers  of  scrofuhi 
re  frctpieiilly  pmihu-cd,  and  distii;uririg  si-are  may  finally  result.  Or  in 
laco  of  ulcers,  sinuses  are  fonne<l,  which  lead  directly  into  suppurating 
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(•avititi^  lined  wifli  csiseou^  material;  and,  as  long  u  any  of  thit>  itttUnal 
roinaiiiB,  t\w  Hiiiunett  (?ontiniiG  to  discbarge. 

The  scrofiiloTitt  ninWlicti  of  bon<^»  ana  joints^  if  not  ao  Irvqueot  as  tboH 
the  lyniphiLtir  elund»,  are  not  niiu-li  l(»»  no,  and  arc  anione:  tiiL-  moat  iin}Kir 
ant  of  (ill  Hrroiuloiis  affoctionB.  Tbc  Ijoih'w  an-  wry  liidiV*  to  Mib«i.'atv 
chronic  inflammfttion,  tttit_'<'ti7i»  more  ofti'n  the  ix-riostoimi  thiui  tho  sul 
of  the  bone,  nr  attacking  both  the  peritustcum  and  the  bone,  and  leading,! 
a  larfi:e  itumlhtT  of  instiuattt,  to  caries  and  necrusia.  It  ia  not  anconunuoto 
tind  ^'verut  bunc»  in  thi-  euime  bubjeet  thuH  carious,  aB  in  the  older  of  the  tvfi 
|iutieiitH  whose  vat^n  liitve  bwn  related.  Tlie  bones,  too,  an*  the  {jarts  of  ik 
j</intf<  in  which  ncrofiilu  fre<|ue(itly  commences.  The  articular  endK  hetwue 
enlarged,  and  are  (»Iiehtly  hot  and  tender;  the  cancelloiw  thwuc  ift  infiltrate 
■with  the  imKiucrtK  ot"  iiifiammation ;  cancation  cnmiefl ;  the  inflammation  a- 
tends  towards  the  joint ;  tlie  cartilag^e  ulcerate*,  or  is  stripped  otf;  and  llie 
wliole  joint  bei-omuB  iullaiued.  Iiist«id  of  the  bones,  the  synovial  meoibnuK 
ifl  often  the  stnieture  fimt  atta*-ked.  Jt  beeomei>  thiekonen,  thongb  the  flnid 
in  the  joint  may  not  be  much  inei-eaAixi ;  the  inthtmmation  slowly  ext«iiUto 
other  fitructnrert;  rtujijninition  taktw  place,  with  the  formation  of  hinuscfi :  wid 
the  joint  is  at  length  iltwtniyud.  The  '*  white  swellings"  of  jointrian-  inmaiiT 
iiitjtaneefi  tKTofulous  atfet-tionH,  in  whidi  the  ditH.-u<te  has  hutl  ita  uri^  iu  tlx 
articular  extivmities  of  the  bonea. 

Relation  of  Scrofula  to  TrBEBPT.B.- — Many  of  the  affectionfl  thus  dewriM 
as  acrofulouH  can  only  with  difficulty  be  di!>tinu:uiahed  cUnii.ully  from  tbo*c 
aasociatiHl  wilh  tuben-lc,and  eveu  when  the  dlseaaxl  slnicturea  aro  examinerf 
after  removal  or  dciUli,  the  oppeflmiiccH  presented  hy  the  two  d licftws  are  9 
similar  that  the  diajrmwin  can  oe  made  only  by  microftctipieal  invv-stigation 
Thin  clinical  difficulty  has  wo  long  been  recognized,  that  the  custom  bat 
obtained  of  clawing  both  diseaflea  under  the  common  terra  stntmtnta,  n  ctuttoD 
objectionable  solely  because  the  word  is  not  always  eniploytd  in  this  cliuitil 
eeiit<e ;  and  i*ome  corilnsiun  of  tcnn»»  has  on  this  acw>unt  retiiultcd.  The  «trik- 
ine  Hiniilarity  iR'tweijn  the  lesions  td'  wenifula  and  tubercle,  haa,  not  unimtu- 
raUy,  suggested  thot  the  two  dl^eiwea  are  closely  relate<L  Indoeil.  »*^ioc 
authors  refuse  to  reeogtiize  even  a  pathologii»l  difference  betweeji  them,  aiiJ 
the  fact  that  in  the  principal  workit  on  Burger}*  and  medicine  they  are  aliu<»l 
invariably  included  in  tlie  same  section  or  chapter,  shows  how  largely  tbe 
inipixwuion  of  their  near  relationnlnp  prevails.  Yet  it  is  not  easy  acturattlv 
t<)  define  the  tit*  by  whi('h  they  are  e<Hmefti*d.  It  ap[M?arK  almost  eertiiiii  tliiil 
tubereulous  parent*  may  beget  chililren  who  are  Rcn.)fulons,  and  iiroliabk 
tuberc-ulouB  children  may  be  derived  from  scrofulous  |iareDta.  Jiu(  siiKV 
either  disease  nuiy  ajJimrentlv  Iw  ac(jujre<l  without  inheritance,  under  certain 
favoring  ctmdilious,  it  is  dimcult  lo  rn>ve  tJiat  anything  more  (»  iuheriiitl 
than  a  weakly  constitution,  in  which  under  certain  (Y)ndilion8  iwrofula  (ir 
tuljerclo  is  develoriod. 

It  has  l)e(:ome  the  tashion,  of  late  years,  for  thuae  who  distinguish  between 
the  two  diseaiies  to  regard  senjfula  as  an  affection  which  dl-iiKHJCs  more  iImd 
Buy  other  to  tubenrle,' not  merely  bv  the  general  weakness  it  induce^,  huim 
account  of  tho  frequeney  with  which  caseous  material  is  produeed.  If  m 
this  theory  it  bo  implied  tluit  persons  who  have  for  years  suffered  from  tvpicil 
scrofula,  frequently  fall  victims  to  typical  tubercnlosis,  I  must  confess  thai  I 
have  not  often  olwervtsd  the  sequence.  But  a  difl'erent  metbo<l  is  em|iloyi-'! 
to  prove  the  relation.    Rindfleisch,*  for  example,  holds  tlmi  the  vej;>' 

■  PrlLnk«l,  Sirch-HirochMa,  RitulAeUwh,  BUIrntb.  rtc. 

*  ifietnuMi's  Uuidbuoli,  Bd.  v.,  Abtt.  2,  S.  14».    Leipsig,  1674. 
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imyority  of  tuben-ulous  lymphatic  g'liuidi*  are  eeoondar)-,  not  to  prinmry 
(iilterruloiitt  aftei'tiuiiH  of  t}iu  (wirtH  wlieiire  tlit?  Ivinjihatics  trnvwi^v  tlieni  iu 
thc-ir  foiiTHC  tnwanl  tin?  nuiui  lynipliatu*  triiiiku,  but  to  jiriiuary  iKTotukma 
uftVtrtionn  of  tlicRO  fuirts.  The  scrofuloiw  iiitlatniautioiiH  tend  in  mo«t  awen  to 
caiwation,  aud  from  tho  caeeoua  material  thu8  produced  int'uctioit  of  tuliurcld 
oocars  (eecoDdan*  tubenruloetiti).  Oiily  one  fault  ciiii  b&  found  with  th'w  inge- 
nious theory-,  but  unfortunately  it  i.i  a  trravu  one;  the  dia^noBis  of  the  primary 
Bcrofuh)U^  atlection  n^U  uptm  Um*  sk-iider  a  base,  Becauae  caseation  is  a 
frequent  result  of  Hcrofulouw  iiiiiainitiatinn,  it  ih  aHsuiiie*!  that  the  pn-wnce  of 
caBeourt  material  ih  a  pnnif  that  a  dii^cjase  is  sirofuloutt— an  argument  in  a 
circle  whicli  eimnot  bu  |>ennitt4!d.  If  there  really  exists  u  closer  relation  tliau 
that  of  similarity  of  morbid  or  pathologieal  conditions,  it  must  1  think  be 
wlraitted  tliat  wc  have  not  yet  «*uec'ceUctl  in  defining  it. 

MoniFicATioNS  PRODUCED  Bv  ScRopi'LA  IN  OTUBR  BisifASES. — Tho  atfections 
^g^tii til-lint  of  scrofula  liave  been  dofM-ribcd,  but  the  account  of  the  cffittts  of 
;rofulii  is  only  (Hirtially  eompk'te. 

Kor  (1)  we  may  believe  that  all  Bimple  pPOcesBes  of  diseoAe  may  be  modified 
by  scrottila.  Tho  epididi/tnith,  for  example,  which  complicaten  gonorrhoea  in 
tt  aerofulouB  Hubjeet.  does  not  pursue  the  rapid  course  of  an  onlinary  epididy- 
mitis, iind  ditiai)[H.>ar  under  treatment  in  n  few  duyt^  It  may  ect  in  with  equal 
Hcverity,  und  tn«  aciitij  rtynipliims  nuiy  mpidly  subside;  but  thickening  and 
iiidunition  of  the  epididymis  rfninin,  with  isliglit  Iiiiit  and  t4.tiideme;«M ;  or  tlie 
intlanimation  may  extend  to  the  body  of  the  tcritiH,  and,  in  epite  of  treatment^ 
iiimpuration,  and  even  hernia  te«ti8,  may  take  place.  So,  too,  the  primary 
adectiou,  the  ffonorrhcea,  instead  of  paasing  oft'  sui  ubu&I  under  appropriate 
treatment,  KulMides  into  a  gleet  most  dilfteult  to  cure. 

And  (2)  we  know  that  tnt*  prouessea  of  t-ertain  niwcitit-  diwaaea  are  largely 
induenceu  by  M^rofula.  In  no  diaeBae  is  thin  moru  marked,  perhajirs  than  in 
Mifphilin,  the  secondary  and  tertiarj'  niauifeHtationt*  of  which  are  aggravatwl 
by  Hcrufula  in  an  extreme  degree.  An  t  write,  the  miserable  condition  of  one 
unfortunate  young  man,  the  »ubjeit  of  both  disea^tw,  ia  present  to  my  mind. 
First  treat«u  iu  the  hoe^pital  tor  serofula.  one  of  the  most  eharaeteristic 
feHture^  of  which  was  a  white  swelling  nf  one  knee,  he  whh  so  indirtereet^ 
when  only  pai-rially  n^-ovi^i-od,  a**  to  expose  himself  to  tlie  roiitagiou  of 
avphilii*.  Whi-n  some  three  or  four  months  later  he  was  again  ati  inmate  of 
tite  hi)6))ital,  he  waa  uutfering  from  sci-on(iary  symptonw  of  the  Hcveruet  kind. 
Tlie  prot'use  eniptions  on  his  Cue  and  IkkIv  suppurat^l,  superticial  uk^3r«  and 
large,  foul  vxvhA  were  forme<t,  aud  frigntful  dislignrution  waif  produeefL 
Hotli  eyv»  were  attai-kwl  with  iritis,  wbii'b  lastt^d  lotig,  iiml  lel\  them  perma- 
nently injured.  His  tongne  and  tauces  were  exten«ively  and  deeply  ulrerated. 
The  gland**  in  various  ivgiotut  of  the  bwly  bet-ame  pemmnently  enlargtMi. 
And  with  thewe  local  lesions  was  associated  much  greater  constitutional  dis- 
turbance than  is  usual.  Aud,  as  the  scrofulous  disjMMition  apfieared  to  render 
every  nnanife«»tation  of  svphilis  more  grave,  so  the  syphilis  aj>pearcd  to  aggra- 
*Tit«  the  wrrofulous  IcKtoiis ;  for  the  knee,  whieli  had  previously  exhiniti^d 
aigiut  of  improvement  so  clear  that  the  disease  seemed  nearly  at  an  6n<l,a£raiii 
became  actively  inflamed,  and  thrcatene<l  suppuration.  It  lias  not  yet  been 
shown  that  there  is  any  relation  more  intimate  than  this  l>etwceii  syphilis 
and  scrofula  or  tubercle.'  The  children  nf  Hyphilitic  [lareuts  arc  not  more 
prone  to  tliese  iliseaM*)  than  other  children  whoae  constitutions  are  hahitimlly 
feeble.  N'or  d(X>it  uctj^uired  syphilid  increase  the  liability  to  scrofula  and  tuber- 
cle, oidess  b}-  inducing  serious  exhaustion. 

I  BuQutoMt  ftnd  Ta/Iot  •  Venerckl  DliMMa,  1879,  [>.  496. 


MB 


SCROFULA    AND   TITBBRCI.X. 


Another  (liHGOHe  eometimcs  influeiicod  by  scrofula  is  ^tU.     To  tbtf  Sir 
J:inir>  Paget'  thus  refera  in  hitt  Cliiik-al  Lectiirew  and  Eaaa^'B:  "It  w  not  njy 
niir  111  tiinl  gout  mingled  with  srmtulji,     ....     The  real  ininKliiig  of 
gout  ami  mTotuIti  in  tntitid  in  elderly  pcfRoiift.     In  thpMe  a  ff<><ity  liuaiuiu- 
tion  ma}'  dritt  into  tnio  wrot'uloua  intianiniation,  nnd  xhc  rwk.^  tfiougli  it  be 
not  ^rvut,  should  always  be  kept  iii  mind."     And  fiirther:  "  I  belieTe  that  w 
JUHV  hold  cutjCtj  BiK-h  iw  theso  to  be  due,  mainly,  to  the  coincid^it  inheritanoe 
of  both  ifout  flud  wrofidu;  and  I  may  mfutiuu  two  other  gets  of  caaee  vJuck 
may  Ix^  rf(t'n\>d  to  tlu-  wnin*  uidiappy  lot  in  life.     In  the  firHt,  an  acute  nltack 
of  gout  i»  foUowod,  ax  any  fever  may  he,  hy  some  evidem-e  of  scrofula    lu 
the  second,  among  the  ca»e«(  of  what  1  have  tmlled  nenile  Brrofnla,  some  occur 
in  old  perKouH  whoae  tiiwueii  Imve  degenenitivl  in  long-continued  or  alaun 
couHtant  gout." 

Caiises  ATm  CornaE  op  Scrofula.— Scrofula  occurs  chiefly  at  two  period*  rf 
life;  the  limit-s  of  the  fin«t  jioriixl  extending  from  about  the  third  to  the  fif 
tc-entii  year,  while  the  neeond  [leriod  sciueely  fonmiences  before  the  age  of 
sixty.  Hut  though  it  is  mnst  common  in  childhood  and  old  nge*  no  time  <rf 
liie  18  free  from  its  occurrence.  It  attacks  persona  in  everj'  rank  of  life.  ^  ~~ 
iug  neilbcr  uuilc  nor  female,  rich  iior  wxvr;  but  the  children  uf  the  jioor 
HO  much  more  liable  to  scnd'ula  lliaii  the  childivii  of  the  rich  or  wjmfurlat 
elftwMw,  that  jtoverty  ie  juetly  rttgardixl  as,  at  leapt,  a  prwiisjiosbig  i-a«se 
ecrotiila,  on  ai^oimt  of  the  inditferent  and  iuAufficient  foi>d,  the  foul  and  h«vy 
air,  the  scanty  clothing^  i-onKtant  exjKWiire  to  wet  and  cold,  and  tlie  hundiul 
other  evils  with  whit-li  it  is  associated.  But  the  most  |Kiwer^ul  eauac  <r}* 
scrofula  is  muversall3'  admitted  to  be  inheritance,  the  iuheritance  of  a  prwli*- 
tiDHitiun  tt)  the  di»L'a«e  ;  for  it  does  not  ai»|Mjar  that  children  are  ever  beni  «if- 
fering  from  winfula.  It  may  pmhably  be  inherited  either  from  parents  wIk* 
are  tM^rofnlous,  or  from  th<>sewho  are  tuberculous;  and  the  prc«lispo«iti<ni  nuijj 
be  BO  strong  as  to  amount  almost  to  preor<linatiou,  when,  for  exam|ile,  di^fl 
disease  is  not  averted  even  by  the  most  ample  and  ably  directed  uiean:^        ™ 

Some  childrt-n  who  are  bom  thus  ppe*lispow:«l  to  (K'rofida.are  said  to  present 
certain  genei-ul  fwtturt-s  of  i-haraoter  and  fonn  which  aiv  fii^iitiiant  of  tb« 
diseaae.  The  dark  type  of  strnmoiis  subject  ao  tri'quently  described,  is  per 
hftps  more  often  met  with  than  any  other,  but  the  casen  related  al>ove  riiow 
that  the  disease  is  not  coiiiined  to  the  individuals  of  any  type  or  tyit*.  On 
the  other  harid,  the  features  of  the  individual  are  liable  to  Ik.*  seriously  niwli- 
fied  by  (M^rofula.  The  un|>er  lip  may  lieoi>me  large  and  tumid,  tlie  tacc  cuarec, 
the  eyelids  red  and  swollen  from  repeated  attacks  of  inflammation;  «>  th^ 
ftcrofubi  niuy  often  be  easily  ret>ognbed  by  the  change*  it  has  thus  inducwl 
Even  the  anfcmiu  so  frequently  ubservetl  in  r<crofuloug  subject*,  ia  said  by 
Birt^h-Kirschfeld*  to  be  a  result  and  not  a  precursor  of  the  dificase,  whicB 
occurs  uH  often  in  tho»?e  who  are  t'ull-blooiied  and  in  whom  the  noruol  r»tift_ 
of  tiie  two  forms  of  blood-corpuscles  is  preserved. 


1%  dfl 


Pbounosis  of  Scrofula. — ^The  manifestations  of  scrotiila  are  the  nanM  at  Jl 
periods  of  lite,  and 'similar  tissues  and  organs  arc  liable  to  Im?  atta4.'ked.  But 
while  there  is  said  to  lie  a  natural  tendency  towards  recovery  in  yoQOg  ftuJf- 
iects,  agetl  persons  undoubtedly  grow  worse,  not  better.  Tlie  pn^gnosis  dqwidi 
towcver,  not  merely  on  the  ago  of  the  individual,  but  on  the  ports  which  ■« 
atiVn^ted.  Atfections  of  the  skin  and  mucous  membrane,  for  example,  wsf 
exist  for  many  years  with  scarcely  an  appreciable  efiect  upoit  the  geDcnl 


ij^ 


■  OiniCAl  Lectures  and  EKsaye,  2d  ed.,  |).3.'^(l. 

'  ZiMiiflscn'it  Cyclupwdia,  vol.  xvl.     Bnglisb  trsiuliUioii,  LondoD,  1877. 
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!i«ilth;  hut  rtiippnrntion  iin'oiimH-lioii  with  largo  bnno«  fliiil  joints  isiwculiarly 
tftlal,  on  (iccouiiT  of  ilur  liwoahe*  wliidi  it  nmy  in<ltic«,tiueb  a*  hectic  tevcr  and 
amyloid  degunenitiuu. 

Treatment  of  Scrofula. — Fortuiuitc],v,  scpolula  at  all  agtya  and  in  all  ita 
jibast*,  in  fairly  amuuable  to  tniLtiucul.  Tlie  diniHwitioii,  whieli  is  inhorit^il, 
i^ntiot  {lorhujM  l*e  enwlicat^il,  htit  nio«t  of  the  Wioiis  may  by  niiiimjii-iare 
means  Ik-  much  iinpri>ve<U  if,  indt^,  thoy  rajinot  Ik?  troinpletely  eurt-d.  Tho 
treatment  uin^i  Ix;  l»oili  general  and  loc-al,  for  maiij  aft'ectioiii*  which  resiftt 
either  form  <if  treatjuent  alone,  will  yield  to  tlie  combuKHl  iiiHueiiee  of  Ixitli. 
The  chief  obstaeJe  to  HiureHnfiil  cmisiiftitional  trrtitmcnt  Is  the  lack  of  ample 
tueatts  to  earry  out  wliat  in  nioKt  ilwirahle.  For  an  the  ehildren  of  tlie  poor 
furiiiHh  by  far  the  most  imnienxm  imdy  of  patienta,  chiefly  by  n-aaon  of  their 
|K)VGrty,  so  one  of  the  inain  difti<nltieri  in  treatment  is  the  continual  Ptnigglo 
with  poverty.  The  ftarenta  are  recomniended  to  clothe  their  children  warmly, 
to  feed  theui  on  plain  but  good  and  nourishing  diet,  to  place  them  where  they 
may  drink  the  purest  water  and  breatlio  the  nn«t  air,  to  proHcn-e  them  fivm 
fivqnent  wet  and  cold,  or  Hend  tlieni  where  they  may  enjoy  the  iulvaiitagcri  of 
flsaKkir  and  warm  sea-liatht>^ — advice  for  the  most  part  admirable,  hut  as  ini- 
practiaible  &n  atlmirable,  for  all  tliette  things  are  far  beyond  the  reaeh  of  the 
{•ooretit  claiwctf. 

By  the  e«tabli!*luiient,  in  large  towns,  of  bot»pitul»  ef  pei-iully  devot**!  to  cer- 
tain acrofidourt  aile<!tioii8,  an  utttaupt  hus  been  iiiutfe  to  supply  the  food, 
warmth, and  attention,  which  poor  rieople  camiot  obtain  at  home;  and  by  the 
foundation  of  country  cx>iivaleeceut  homes,  something  has  been  done  to  alien- 
ate the  sufterings  of  the  scrofulous  poor.  IJut  in  the  lai^e  cities  of  the  old 
world,  s<.rofula  ui  various  forms  abouu<ls,  and  the  good  which  i*  accomplished 
by  charitable  institiitii^iis  product*  scim^cly  lui  appre<*inb]c  ert'ec-t  ujx)n  a  mass 
of  misery  so  vant.  It  has  been  suggested  that  the  air  of  hospitals  is  injurious 
to  KL-rofulous  patients,  |>articularl^'  where  numerous  duppmuting  woimds  are 
treat4Kl.  But  while  it  may  eei-tamly  be  admitted  that  country  |>atient8  are 
not  likely  to  derive  benefit  from  a  prolonged  residence  in  the  liospital  of  a 
largi^  city,  there  can  he  just  tm  little  doubt  that  the  poordwellen*  in  large 
cities  otV'u  owe  their  lives  to  the  cleaidiness  with  wbi<'h  tlieir  wrofnlous  sores 
are  treated  iu  hospitjds,  and  Ui  tlie  fooil  and  medicines  which  they  there 
receive.' 

Not  only  are  food  and  air  and  clothing  useful,  but  certain  medicines  enjoy 
a  well-merited  reputation  for  their  efficacy  against  scrofula.  Of  these,  eod- 
liver  oil  is  prt)bably  the  most  valuable,  udimnistere<l  either  alone  or  in  com- 
bination with  other  remedies.  It  should  be  given  once  or  twice  a  day,  in 
down  varying  fnjm  one  to  two  or  three  fluid raeluiLs,  fpiickly  after  the  tiiKiug 
of  a  mcid,  when  it  is  Iwist  likely  to  produce  gastric  disturbrtuc-o.  Its  use 
xiiay  be  continueil  during  many  weeks  or  montha,  but  it  is  better  at  inlervalB 
to  leave  it  off.  It  uiay,  for  example,  be  drunk  every  day  for  fourteen  day^, 
and  tben  remitted  for  a  week;  by  this  means  the  indigestion  and  nausea  it  is 
liable  to  produce  may  l»e  avoidetl.  It  can  scHn-ely  ever  be  tulerated  in  the 
aummer,  but  fortuiuitely  is  not  then  so  nei^essary  as  <lnruig  the  t^Id  seai«oiL 
In  the  summer  too  it  quickly  Ih^coiucs  rancid  unless  kepi  m  a  j^rfcetlv  i-oid 
place,  and  on  this  account  is  not  a  suittihle  inedicine  for  out-patieuta  during 
Uie  hot  season  uf  the  year.  Children  speedily  leant  not  merely  to  tolerate, 
but  eveu  to  like  the  oU,  aud  will  often  take  it  greedily,  esjjecially  when  cer^ 

'  VfHh  regard  to  tti«  advaatftgttfl  of  Hiift-Afr  luid  WAriu  HfA-lintliii,  llifxi;  rtxUu  nt  present  soma 
dlCcrpnrw  nt  n{>hiiAn.  h  Iia«,  fnr  hmt«nii\  litiily  hivii  awtTl'^  t)int  oii  MmfulouH  ftflrrvlinMH  iif 
lb«  eVF,  tlic  fO>H't  uf  a«A-air  tn  pucitivdy  |>T*'Jiidi(.'i«l,  uid  tluil  billiLtiimiilions  uf  ljnu|)Iiiitii!  j;)iui«I» 
and  boncB  rvnuiii  HUltJunary  At  snoMtik-  itlat^M.     (lliruli^HirMolifeld,  lue.  cit.) 


248 


eCKOFt  LA   A&O  TCBBRCLK. 


Uiti  ^ynti^M  Me  mingled  witli  it:  and  tiumy  adults  aoriiiire  a  certain  tuHte  far^ 
it,  or  at  IfiiHt  oeMeakhi'i-  a  wliiK-  tn  rt'^ni  it  witli  diH£ju«t.  In  cafi«*.  however, 
ill  which  the  diBtaAtf!  ih  «>  great  that  it  i-aimot  <(r  will  not  \>e  overpome,  eci- 
liver  oil  jiiay  be  given  in  a  pwuliurly  retinwl  iVtnu,  tjiat,  for  iiL^tanee,  of  the 
perfected  cwl-HttT  ofY,  or  in  eoinbiiifltioii  with  (*rtaiu  pivparatioiu«  whieh  almoet 
conii>ictcly  deprive  it  of  it«  ohnoxiouR  qtialitie^,  [*ufh  tor  example  an  maltiiia 
Xext  ill  value  to  i-^Hl-liver  oil  are  the  nrej>a rations  of  iron,  the  «yru|i«  of  the 
iixlide  or  the  phi>*jthfit«tt,  adiiiinift^red  either  alone  or  in  combimiiion  witli 
tile  oil.  Tliey  are  indi«-ateil  where  aiuemia  it«  a  prominent  fiiatiire  f>f  the  dij*- 
eamj,  and  may  in  all  ta80i»  Ik.'  eiuploye<l  in  the  int^n'als  between  the  adniini»- 
tration  of  oil.  or  (hiring  the  summer. 

It  need  Hearcely  l»e  n-niarked  that  when  i>ther  disease*  are  aaweiatod  with 
BiTofula,  the  romwIioH  which  are  employed  should  bo  pnch  o«  are  appropriate 
for  their  treatment  a^  well  as  for  that  of  the  scrofula  itm-lf.  Tnus,  when 
syphilid  is  a^-^piireil  by  a  wrt)fuloas  subjwt,  the  milder  preiiarations  of  nier- 
enry,  such  rj*  the  biehioride,  may  Ik-  exhibited  t<w;etlier  with  iron  and  c-o<I- 
liver  oil;  and  iodide  of  (HMatwium  may  Ix*  given  with  itxlide  of  iron  with  the 
(Kwt  rtwull. 

The  Uxyit  h'fatmfut  of  serofuloui*  atl'wtions  is  exceedingly  important,  although 
in  moHt  of  them  the  same  general  i»riiic-ipleH  are  im'olved  as  in  the  treatment 
of  non-«*cTofulou»  atlwtions  of  the  same  i*truc'tun*.  The  rust  which  le  emen- 
tial  for  moHt  joiitt-injifimintifvuin,  ia  ijuitv  uh  essential  for  joint-iiiflummatioiiH 
wliieh  are  wrofnioiis.  Hut  if  rent  i^an  be  obtaintnl  by  the  aid  nf  s*iiiie  apjoi- 
nitns  which  does  not  mn-essitate  rest  for  the  whole  iKMly,  a  gn-at  advantage 
will  generally  be  gained.  Oi»erations  arc  pertbrmed  for  the  removal  of 
nrrrosal  o?-  carious  b<»ie^  equally  whether  the  patient  is  Hcrofnlona  or  not, 
although  in  tlie  fonner  i-ase  the  pnwj^vei^  of  cure  of  the  di»en«>  by  tt|K?mtion 
is  gaiitly  le»weiie<l.  Many  eawes  of  s^-rofidoua  caries  are,  however,  ln-tter  not 
tivatcil  by  o|»erfttioii.  (>f  siK'h  are  the  swollen  and  **blown-ou("  pliataneecs 
of  which  the  fore-finger  of  the  old  woman  furnished  an  example.  Tney 
o^tur  frequently  in  children:  sinuses  forming,  through  which  soi^.  carioua 
bone,  or  a  soft  pulp  in  whicli  lie  grite  of  bfnie.  umy  be  diittinguiidieil.  The 
tt-mptation  is*  strong  to  interfere,  to  cut  through  the  thin  Hheli  of  l»oue  and 
clear  out  the  i-avity  within.  Uiit  the  umial  etteet  of  o|>eration  apjtears  to  be 
to  light  up  freuh  inflamnmtion,  or  to  li*nve  wounds  whifh  will  not  heal ;  while 
the  original  disease,  hu<i  it  bwn  let>  to  itself  with  a  strip  of  lint  nr  other 
covering  an.>und  the  tinger.  would  have  almost  surely  healeil  with  less  delay — 
with  shortening  of  the  tinger,  no  donbt,  and  with  puckere<l  scare,  but  with 
lews  detbnuity  than  after  oiieratiiui.  Carious  jiatenct;  of  the  l>ontw  of  *»ld 
jK'ople  who  are  scrofiilous,  Hboiild  Ik-^  o|ierated  on  oidy  with  the  gn-'ate»rt  cjiii- 
tioii,  if  at  alt.  For  the  |«rtrt  «ii'  »i>t  to  resi>iit  the  injury  of  an  ojKTation,  and 
thi'  wounds  inflictetl  show  no  teiideiuy  to  heal.  Of  scrofula  in  the  aged,  it 
may  be  generally  stated  that  the  orilinar}-  si»ecitic  remedies,  local  and  con- 
stitutional, are  niucli  less  ettieient  than  when  employed  for  younger  persons, 
and  that  good  food,  warmth,  and  rvst,  are,  m  such  jwtienta,  more  tnan  ever 
neceasarj'  for  its  treatment.* 

Scrofulous  tth/^essr'A^  if  tliey  are  not  very  lai^,  may  l>e  opened  in  the  umial 
manner;  Init  the  extensive  cold  abscesses  of  the  pernf*  and  abdomen,  gene- 
rally assixiated  with  diseased  Iwiies  or  joints,  should  be  left  to  (wint  an<l 
biTak;  or  if  they  will  not  do  so,  but  slowly  Imrrow  between  the  gtntctnpes  of 
the  thigh  or  buttock,  should  Ix^  eva<-iiatea  with  every  nntiseptic  precaution. 
Small  abiKressett  alioiit  the  neck  and  tace  may  ot^en  be  treated  with  the  hajv 
piest  result  by  aspiration.     Even  wlicn  matter  is  pointing,  and  the  skin  so 
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thm  anJ  red  that  it  Beemp  as  if  it  must  eivo  way,  brvaking  iiiuv  ofU'ii  be  prt-- 
vcattid  by  thrusliiie  an  as jiira tor-tube  through  the  iiomial  tiiwues  at  stmie 
distance  from  the  libscess,  uito  its  cavity,  ami  drawiu||:  otf  the  pus.  The  geiH 
tlo  prwBure  of  a  jmuI  imd  baiula^'^  will  prevpiit  refilling;.  By  this*  means  not 
onl^  ia  tedioua  aiippiiratioii  avonbHl,  but  no  appreciable  st-ar  reiimiiu'. 

Sumfiilous  ulcfTS  &r&  often  very  vlifficult  to  treat  siu-ecsslully.  Tlu'y  ^'f^ni- 
laouly  require  t«timuhitiou,  and  Jreqnt-nt  t;}iaiige  of  stimulation.  Om;  of  l]ie 
be»t  apphtatioiw  is  tuiely-ptiwdered  iodofonu,  not  pure,  but  mixed  with 
thrice  Its  bulk  of  oxide  of  ziuc  or  starch.  The  ulcer  should  be  clearu»ed  and 
dried,  dusted  over  with  the  powder,  and  covered  with  a  piece  of  &ott  rag  or 
liut.  Nitric  o.xide  oinlnicnf  of  mercury  fl'ngueut.  bydrarg.  oxidi  rnbri], 
black  wash,  and  other  sbuihir  applications,  may  al^o  be  advantageously  cni- 
plovofl.  But  when  the  progroKs  of  un  uIlht  is  very  tedious,  and  itti  edgew  are 
undemunc^l,  I  have  often  seen  a  iiiar\'c!louit  iniprovc-nient  produced  by  tmOy 
cutting  awTiy  the  wlges  to  the  surrounding  healthy  tisciuet*.  The  area  of  the 
ulcer  18  by  thit*  means  widely  extetided,  Init  healing  genemlly  rapidly  enitnett, 
aitd  the  remaining  scar  in  far  ]qim  uni«ightly  than  tliat  which  init;ht  be  ex- 
pe«:ted  from  the  henling  of  the  ulcer  as*  it  exiftcil  Wfore  the  <iiJcration. 

The  tresitinent  of  nflarijnnent  of  the  gUmd.*  is  mi>*t  iui»»atisfactory.  Tlio 
apjKimnt  cuiwoof  the  enlargomeut  may  be  removed,  and  the  health  iniprovc<I 
by  \'arious  constitinional  measures,  but  the  glantia  remain  enlarged,  or  vary 
ill  size  from  time  to  time.  Xo  local  treatment  appears  decidedlv  to  inHuenco 
their  course.  The  action  of  counter-irritants  i»  so  mieertain  that»  although 
they  are  used,  they  oft«n  do  more  hanu  than  gootl,  up{ieariiig  to  excite  rather 
than  allay  the  unhealthy  jmnefscs.  Tliu  quei*tion  uf  n-moval  of  such 
glands  is  stain-ely  more  soltlcd  than  the  {question  of  removal  of  tidwrmilons 

Cads.  Where  only  one  or  two  glands  are  enlarged,  and  the  enlargement 
exist«d  for  many  months  or  years,  operation  may  be  practised  with  suc-- 
cem;  but  the  danger  is  ever  present  thtit  the  wound  may  lieal  indifferently, 
and  be  a  soiirui  of  more  distress  than  the  disease  for  wltieli  it  wa>^  infliit^-d. 
The  obtttinate  sons*  and  siiniscM  comici!ted  with  caseons  cavities  in  glands, 
may  best  bo  treated,  not  by  excision  of  the  glaml;*.  but  by  oj»euing  u]i  the 
wounds,  and  scraping  carefully  away  the  caseous  material  with  a  silver  s{HH)n 
or  scraper. 

Lastly,  it  is  sometimes  wU-isablethat  the  luisightlv  ««"•«  left  by  old  wrofii- 
loos  sores  should  I>e  treiit^il.  More  than  one*  I  nave  been  applietl  to  by 
yonng  women,  othenvise  well-looking,  whoso  nocks  were  dtMfigured  by  nu- 
merous scars,  the  i-eniains  of  scrofula  in  diiltlhood.  Thus  prevente<l  th>m 
obtaining  g<KHl  sitiuitions  as  scr\'ants  or  govemesHcs,  they  are  urgent  for  an 
operation.  Xor  is  there  any  sufficient  reawn  why,  if  all  active  sign.-*  of  scn*- 
fula  have  long  i-eastxl  to  exist,  an  oj^enit inn  should  not  bepnu-tised.  Themtwt 
prouuueut  riutfCH  nmy  with  advantage  \w  i-cinove*!,  anil  deeply  indented  scars 
be  raised  by  ttie  ojieration  rei-ommended  by  Mr.  Adams.' 


'  OfaocrTfttions  on  (!antr&oliua  nf  Uiv  Piugvrv, 
ClcKtrioM,  eto.     Loodan,  1879. 
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Hachitis,  or  rickets,  \b,  in  the  plan  ot  this  work,  considered  aa  a  constitu- 
tioual  disease,  but  it  would  seeiix  iii  )H>uie  rettpocU  M[ually  iu  consouaoce  with 
obeervc-d  tacte,  to  iv^rd  it  us  a  disfwie  of  the  osHeous  Hyeteui,  iu  whicli,  iu 
certain  c«j>e8,  other  syt*t«iu8  are  sooondarily  atteett-d.  It  orcurs  iu  the  firnt 
yean*  of  life,  and.  tlierffore,  during  tht-  iK-rii')d  of  mtwt  active  |rn>wtJi  of  tlte 
skeleton.  It  is  ohamrteri?.wi  Uy  an  abtiorimil  nutrition  and  charigwl  phv»it> 
logical  action  of  the  bone-produciug  tissutti,  uanicly  thu  epipliyiwal  cartilage 
and  the  perio^teiuu,  and  by  the  arrest,  more  or  lesH  cutuplutv,  of  the  dejKwi- 
tiou  of  lime  Halts  iu  iheae  tiseuet>. 


FKK<irRNcy  OF  Rachitis, 

Rachitis  is  a  comraou  result-  of  faulty  diet  and  of  autl-hygieuic  conditioua, 
aud  w,  therefure,  frequeut  among  the  poor  of  cities,  aud  especially  ui  fanii- 
lio^  who  dwell  in  crowded  tenement  lirtuses.  It  has,  heretofore,  Infu  pre- 
valent in  the  city  intUntilo  a^yluiiis,  hut  of  l»te  years,  a*  re^itls  at  kast  the 
eitj'  of  New  Vork,  it  is  umt-h  lens  eoinnmn,  in  (;c)Urte(iuenco  of  the  greater 
attention  now  given  to  sanitary  iiequireniwits  in  the  management  of  theue 
ini<titntt0tt8.  Xfild  i-ases  of  rickets  are  otiteii  overlooked,  since  physicians  may 
not  be  suuuuomxl  to  attend  them,  while  even  if  tliey  be  summoned,  umnv, 
who  have  not  given  jjarticulur  attention  to  this  disease,  nro  ajit  to  err  in 
dlAguoaifi,  and  to  refer  the  nympttmis  to  some  other  than  tlie  ti-ue  caiiw. 
Commencing  gradually  and  insidiously,  rachitis  not  infrefjuently  loritiuues 
for  months,  oven  in  itji  typical  form,  before  a  correct  diamiowis  is  made.  In 
the  absence  of  deformity,  which  is  a  late  symptom,  the  frelfulness,  tender- 
neas  of  surface,  aud  pcTspimtions,  receive  a  wrong  exiilanaliou.  Pructitionera 
who  liav«  heretofrtiti  given  little  attention  to  this  malady,  an<l  who  believe  it 
to  l>e  rare,  if  they  are  instnicted  in  reference  to  \U  chai-acteristic  siffus,  and 
hH>k  for  them  in  their  vicits  amottg  tlie  city  poor,  are  sunmstxl  at  the  num- 
ber of  cases  witli  which  they  meet  A  few  yiairs  since,  in  the  New  Y6rk 
liifaut  Asylum,  my  attenti<»n  was  directed  to  a  rachitic  child,  whose  head  had 
wj  changeil  from  the  normal  sha|>c  tluit  the  niirscH,  as  well  us  the  physiciaii, 
hail  reiimrkwl  the  dillereuce.  IVunpted  bv  the  occurrence  of  t  his  cat<e,  which 
hiul  gradually  developed  under  my  eyes,  f  made  a  careful  cxiuninatjon  of  all 
the  inlants,  and  disei>vered,  what  I  liad  not  previoilsly  KUhj)ect«i,  that  nlx>ut 
one  in  every  nine  had  iKH-ome  rachitic.  In  ranst  of  the  infants  the  dit^eusc 
wa-i  mild,  but  with  s;j-mptom8  so  characteristic  that  it  was  readily  reiogniwtl. 
By  utfecting  certain  impr(>vements  in  the  diet,  among  which  was  the  <iaily 
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ftnowaiip^  of  bocf-tea  to  the  older  iiithiite,  rachitis,  unlcee  of  a  mild  type,  lu 
etiice  been  rare  iu  this  institution. 

The  late  Dr.  John  S.  Parry,  of  Philadelj.hia,  Atated  that  at  lea^t  twaty- 
eight  per  eent,  of  all  the  children,  between  the  aefti  of  one  month  aud  firt 
yeans,  who  came  under  his  observation  in  the  Philadelphia  Hospital  tliirii^ 
the  three  yeare  preceding  the  publication  of  his  pawr,  in  1872,  m  c*rv  rm  hiticJ 
This  is  crrtaidly  a  larger  pn>jiurtioii  of  tliOBt-  who  present  indubitahlr  r»-l 
L'hitic  s^^nptoml^  tlian  oocurs  in  any  of  the  three  JTew  York  iiistiiutiofw  if 
ohildren  with  which  I   have  an   official  connection.      In    the  Kew  York 
Foundling  Asylum,  with  its  sixteen  hundred  inmates,  and  in  the  Bureau  fnr 
the  Relief  of  the  Out-tloor  Poor,  where  over  eig:ht  tbouRand  childnm  it 
annually  treated,  rac-hitia  Ls  eertainly  Kss  frequent  than  is  indicated  bjr  tk 
t(tuti#tics  of  T'r.  Parry.     In  Kuro|>e^  from  the  testimony  of  many  ol>c«TtT 
both  foiitinental  and  JJritifih,  rickets  is  very*  common  among  the  familitful 
seek  medical  advic-o  in  institntiona  of  charitj*.     Kitter  von  llitterBhain  ' 
that  tliirty-nno  per  cent,  of  all  the  children  who  are  brought  to  the  Fr 
Medical  *'  Poliklinik,"  are  rachitic,  and  Prof.  Henoch  states  that  the  pn 
lion  \h  (.ipmlly  large  In  the  familicB  of  Berlin,  who  are  in  Hiniilar  red 
eirc'unintiiiH'tv.     Accoi-dinff  to  Dr.  Uee,  whow  statement  wa.-*,  however, 
a8  far  back  aa  1867-ti8,  of  the  paticnti*  nndcr  the  age  of  two  years,  in  the 
Ijondon  Jloepital  for  Sick  Children,  30.3  per  cent,  are  rachitic.     BotL  I)r. 
llilUer  and  Sir  Wm.  Jemier  not  only  allude  to  the  frequency  of  racbittis 
state  that  it  is  the  mnHc  of  niiiny  deaths  in  London  fanuliee.     It  ap 
therefore,  that  thiH  malady,  thougb  not  rare  in  the  Ameriwin  cities  wh 
ill-fed   and  ill-houw'd  fainiliee  congix-gate,  ii*  Kw  prevalent  than  in  farailiei 
[similarly  t^ituated  in  Kurope.     The  gi-eater  tnimunily  in  thii*  coiintrj'  must 
bit  due  to  other  cauikw  benidcj*  diti'erence  in  nationality,  for  the  poor  of  the 
Aiuericun  cities  are  lai^ely  of  foreign  birth. 

But  mehitis  doe«  not  ot-eur  exclusively  among  the  poor.    Cliildren  of  well- 
to-do  familie«  arc  also  liable  to  it,  provided  tliat  the  conditions  sooii  xci 
enumerated  are  prenent.    Ignorance  or  diftregard  of  the  hygienic  re<]uiremi 
of  young  children,  and  esjiecially  the  uhc  of  improper  tfiet,  leads  to  tht- 
velupment  of  rachitis  in  wealthy  as  well  as  iu  destitute  fanulies.     ^fetvi.  i 
his  treatise  on  the  Disonlew  of  TnfiuiTile  l^velopment  (I^ondon,  18.>5),  sla 
that  in  Maiichester,  where  his  oliservatioris  were  made,  one  child  ui  eri 
five,  in  families  in  comfortable  oiroumstances,  prc«ented  rachitic  symptonw; 
and  he  bolieverf  that  this  cannot  he  much  above  the  real  proportion  m"'"^' 
whole  of  the  wealthy  claeseB." 

Kaehitis,  in  its  milder  form,  is  not  uncommon  in  affluent  familiee  in  ti 
ctmntry,  the  cause  of  the  delayed  ch'rititinn,  fretfulne»w,  and  iterbpiration 
liewig  suspected  in  many  instances,  n«  1  have  had  o]ij)ortunitie«  to  obserre. 
Often  family  physicians  arc  not  consulted  in  reference  to  such  symptoms  and 
when  they  arc  called  in,  so  tittle  attention  has  rachitis  received  on  the  tart  cf 
many  iirnctitioucrs,  that  they  are  very  apt  to  overlook  tbe  true  pathorogicni 
state  which  is  present.  Still,  admitting  the  fact  that  many  cases  arc  itot 
diagi'os1icut«d,  1  repeat  that,  though  rachitis  ia  not  uncommon  on  tlii*  side 
of  uic  Atlantic,  its  percentage  of  trequency  falls  below  that  obsen-ed  in  Ko- 
ntpean  cities,  a  fact  which  may  be  due  to  leas  crowding  in  their  domici! 
and  to  a  more  liberal  and  better  supply  of  food  among  the  families  of  t 
poor  in  this  couutrj*. 


I 


Age  at  wnicn  Rachitis  Oootes. 

KachilU  is,  with  few  exceptions,  a  disease  of  infancy,  oomraencing  pri'tf 
to  the  age  of  two  ami  a  half  years.     Now  and  then,  it,  or  a  state  clcwjly  «- 


AOB    *T  WHICH    RACHITIS  OCCrRS. 


sembliiig  it,  oocuni  in  the  fa'ta)  Htat«,  causing  dWomiitiert,  tmch  bs  arc  preei'iit 

in  typioU  cattet*.     In  the*  Kiuderspita,]  Muaeum,  ui  Pruguij,  is  a  rt^ecinieii 

sLowiitg  tbi(»,  and  dciwribetl  by  Rilter.     Hitik  and  AVinkk-r  also  dct*cnbc  Hucb 

t!U66,  Jiiid  Vircbtrtv  uHudert  to  a  K(M?i/niieii  in  Ibe  Wiii-zbiirg- 

Modetun,  whifb  exliibiu  sucb  detViridirit*  w^  i:hurH''1erize  Fig.  9. 

rat'liitin.    Uednar  even  ro^inis  IVptal  mcbitii^  an  not  unrom- 

luou  (Hillier,  Parry).     In  tbt'  Wood  Miideuni  of  Bellovue 

Hospital,  tA  a  eikelutuu  whieb  u  probiibly  Himilur  tii  tbose 

in  the  Prague  and  AVurzbui^  Muie.euni^.    It  sbuws  in  a 

ftrtking  manner  tbt-  det'nrtnitiej^  of  tliiH  i-ongenital  diseiuK. 

Tlie  cadc  CK-currLKl  In  my  pmctice,  and  the  disftcction  was 

Dtuilo  by  Prof-  Francis  IX'latield.   Thy  intant,  Itonx  at  term, 

diL-il  a  few  hours  atTtcr  birth  t'nnii  altlectasijn,  apparently 

produced  by  the  <x)ntraL-t«<l  dluU'  uf  (hf  thoracic  wa!l». 

The  parents  were  bard  wurkiug  KngU»h  j-ieuple^  whuw 

mode  of  lifi'  and  surroi Hidings  were  snob  an  ai-e  known  to 

conduce  to  rarhitis.     Tlu-y  wpre  free  from  syphilirii^  taint. 

The  utxompuny ing  woodH';ut  (Fig.  9)  repreaonte  this  nkelet^m.        ^' 

The  following  reniarladile  caae  of  ttupputted  ftttal  rachitia 
was  related  to  me  by  Heitzmann,  who«e  interesting  experi- 
ments will  be  prtseiitly  detatlMl: — 

A  womnn  who  had  Imiuently  inhaled  tliu  vapor  of  lactic  ncid, 
«acti  day,  for  many  months,  ns  *h*i  waH  fm|)Ioyod  to  feed  nntmalfl 
with  this  ugmit,  gave  birtli  to  lui  iiitaiil,  at  term,  which  iji«d  immt-- 
diAivly  after  it   whs  bom.      It  fxhihin-d   t)ie  signs  of  coogenital 
(achitiB  in  a  high  degree.    The  skull  bones  werecompleMy  abMot; 
in  tlie  carlila;^  of  ihf}  bones  of  lh(!   estrumiliL-s,  and   in   tho«ie  of 
the  ribit,  there  were  Manty  depositions  of  liino  salts,  ond  numiirour 
infractions.     The  death  of  the  child    was  evidently  dae  to  th«  abwncp  of  the  iikull 
bcmes,  inuAmiicli  n^  the  pre^turo  of  the  womb  during  delivery  luid  cau»ed  cerebral  hem- 
orrhage.    All  the  organn  of  the  choii  and  nbdomeu  were  found  in  full  development  and 
healthy. 

We  will  see,  heroaftor,  that  the  theory  whifh  attribntett  rachitic,  iu  certam 
itiBtanc66,  to  a  chemical  irritant,  is  proved  by  experiment,  and  tjtat  it  ha« 
ab'eady  been  shown  that  two  sut-'h  agenta,  phosphorus  and  lactic  acid,  may 
i:aiuae  thid  di»aiee.  Now,  aa  the  irritating  ac-tiou  uf  phoHphoruiii  on  the  osm> 
one  system  oeuurw  when  it  is  inhalc^i  in  the  form  of  vapor,  us  well  as  when 
received  in  the  ingcsta,  so  lactic  aciJ,  if  the  almvc  (•a^o  Ih'  rightly  inturprctwl, 

SroducOH  itrt  sjiecial  effei^t  U[m^ii  the  Ixine-pnoducuig  tifwiies  wlu-n  inhaleil,  aa 
ecidcdly  as  when  received  in  the  ingesta  or  generated  in  the  system.  ThcHe 
remarks  seem  ueoessary  for  au  understanding  of  tliia  unusual  ease,  although 
they  anticipate  what  will  be  said  under  tlie  liead  of  etiology.  In  the  ^rtn 
Vor/:  Jourunl  of  Qftstdries  for  Novemlwr,  1870,  Prof  Abraham  Jacob!  al'W  pub- 
liahetl  the  description  of  a  ca*te  of  congenital  nu-hitic  i- ran io tabes.  A\1icthor 
or  not  we  accept  us  genuine  all  the  report*^!  canos  of  fretai  rachitis,  thci"c  can 
be  little  doubt,  from  the  number  of  oi>servationfl  already  made  and  carefully 
recorded,  and  from  the  opinion  of  high  authorities  like  Virchow,  tliat  sucb 
cawa  do  occur. 


MalstoD  of  k  ncbllte 
iDfut.  wbld)  dl*>]  •  frw 
boar*  kftar  tilrlli. 


Knlai^meut  of  the  costo^'hondml  articulations,  known  as  tlie  '*  rachitia 
roMiy,"  which  is  one  of  tho  earliest,  and  most  reliable  signu  of  rieketa,  has 
been  observe*!,  though  rarely,  in  infanta  only  a  few  wot-ks  old.  I>r.  Parry 
Mw  it  as  early  sua  the  sixth  week  after  birth,*  and  Dr.  Uee  at  the  third  or 


■  AnwHcan  Joam*l  of  th«  Modioli  Boicacva,  Januar/,  1872. 
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fourth  week.*  This  fthouW  not,  however,  be  regarded  as  a  sitrii  of 
utilcsa  the  ciilnr^omcnt  be  ho  great  that  it  caii  be  readily  uppreeiMed  br* 
amiu&tion  througli  the  int<^ument,  or  hy  eight,  for  in  young  chitdrou,  wiih 
the  hones  in  the  pRweas  nf  nonual  devefopinent,  these  joints  Uiiufllly  linvtt 
diameter  a  little  larffer  than  that  of  the  ribs.  Rachitis,  with  lew  excej'tirnp, 
begins  within  the  brat  eighteen  months  ot'  Hie.  Thouj;h  fii>t  detecitnl  aiA 
diagiioatieatetl  at  u  later  dat*;,  it  will  onlinarily  be  iist-t-itniiKil,  on  in'jnbv, 
that  iti*  fiymi>tomtt  had  an  earlier  beeinniug.  Still,  according  to  eertaiu''!)- 
ser\'en»,  it  may  have  a  considerably  later  commencement.  Olit^ou,  Poitii. 
and  Tripier  state  tliat  they  have  seen  it  eominencc  in  eliildren  whowwevrfl 
on  towards  tlie  age  of  j)ul.wrty.  Sir  Wm.  Jenner  statee  that  he  liae  Ktn 
children  of  seven  and  eight  yeaitt,  who  were  only  b^imiing  to  suffer  fiwi 
rachitis,* 

TliH  rollowin^^  BTv   tliu  aggregate  statistics  of  Bruennisclie,  tod   RittersUa,  td 
UiUclte,  celitting  to  llie  age  at  whith  rachttia  occurs : — 

Vo.  or  Caik 

Doring  t)i»  Ant  half  jr^^ir, 99 

*'  "   S9Cond  half  of  llnl  yvmr, 350 

y«ftr 341 

"         '*  third  y^-iu^ 134 

••  "    fdurth  yvmr, 31 

"  "    fifth  vear 17 

B«twiH([i  Ibv  finii  aijd  niutli  yuan, .31 

Agf^rvtfiate, 003 


Caurbs  Of  Rachitis. 

Ikueritanok. — ^Iii  80nie  infants  there  is  an  undoubt^Ml  hereditary  piwlif'i'^ 
sition  to  rat-ldtis.  Feebly  digefttion  and  defective  ai»iuiilatiun  in  the  inhJil. 
which  are,  an  we  shall  bw^,  important  factors  in  prothieing  the  rachitic etAle,  art- 
often  traceable  to  dit>eaee  or  cachexia  of  one  or  both  ijai^entK  The  offi-Trlu^ 
of  a  tidwrcnlar,  syphilitic,  or  otherwise  enfeebled  parent,  ig  more  Uk«y  to 
become  racliitlo  than  those  of  healthy  and  robust  ancestry;  and  it  .1:1  " 
that  disease  of  the  mother  ih  more  apt  to  entail  a  rachitic  p^edi^^ 
than  that  of  the  fsither.  Among  the  parental  causes  may  oe  nu:.  .  : 
poverty,  hurfUhipB,  and  defoo.tivo  nutrition  of  either  ^larent;  ageof  theii^'fi'r 
and  exhuuitting  discharges  i)f  the  mother,  8uch  as  purulent,  hemorrhoidal,  w 
uterine  fluxes. 

Food. — Of  the  exciting  causos,  the  most  common  is  the  use  of  food  Dct 
Bufliciently  nutritive,  or,  if  nutritioue,  not  BuJIed  to  the  age  and  dig«»i« 
powers  of  the  child.     Thin  and  poor  breast  milk,  and  artificial  food' 
quality,  or  not  suitable  for  the  stage  of  growth  and  development,  are  i" 
causes  of  ricketi*.     Those  children  who  have  been  prematupely  weaned,  jpi 
who  have  been  given  a  food  whicli  is  not  a  pn)i«!r  substitnte  tor  the  natunl 
ftlinicnt,  and  those  too  long  wet-nursed  and  not  allowed  the  additional  alinit*t 
which  they  require,  are  esi>ecially  liable  to  this  disease.     Those  whose  <li- 
gostive  power  is  feeble,  from  whatever  cause,  are  more  apt  to  become  rachitic 
than  thof*e  who,  in  a  state  of  nibust  health,  have  u  hearty  digestion.    Hw^* 
we  mei't  with  ricketa  a&  a  sequel  of  various  protracted  and  exhausting  nui*- 
dies  duriiig  lufauey. 


'  St.  Bi»rtholi>niew'B  IlonpllnJ  Koporta,  voL  W, 
I    LuuMJt,  I)u(X-iu1)i?r  11,  1880. 
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It  nii^ht  be  suppo^,  from  the  nature  of  rachitis,  that  the  use  of  food  de- 
iScient  in  phosphoric  acid  and  limo  was  the  common  caune  of  rachitis;  hut 
facts  ehow  that  thia  ia  not  the  cuirect  view  of  it«  etiolug}-,  as  it  eonimonly 
occure,  although  in  iu  trcatmeut  these  agentd  are  of  undoubted  value.  The 
distnrtxxl  and  altered  uutrition  of  the  oeteo-pludtic  tissues,  namely  of  the  epi- 
physeal cartilage  and  the  periosteum,  i»  the  important  factor  in  producing 
tlie  rachitic  hone  diseiuw,  and  this  may  occur  altnough  the  ingesta  contain  a 
sufficient  amount  of  phosphoric  at:id  and  lime.  Deficiency  of  these  Bubstances 
probably  tends  to  dmiiniah  the  amount  of  lime  deposition,  but  is  not  the 
eBBential  element  In  the  causation  of  the  malady.  T\m  is  to  be  found  in  the 
unhealthy  condition  and  action  of  the  cartilage  and  periot^teuin,  or  rather  in 
the  agencies,  now  partly  ascertained,  which  produce  the  abnormal  state  and 
altered  nutrition  of  these  tiseuei*. 


Artipicul  Proddction  op  Rachitis. 

The  important  fact  has  been  a(*4'ertained  by  exporimeiitM  on  young  animals, 
that  rachitis  can  be  produced,  as  I  have  already  stated,  by  at  least  two  chemi- 
cal agents,  which  may  be  admitted  into  the  8)*stem  in  the  ingesta,  and  which 
exert  an  eapeciall}'  irritating  action  on  the  osteo-plastic  tissue*.  Senator  states, 
in  Ziemssen'a  Encycloptedm,  that  "^Wygner  .  .  .  has  recently  brought 
experimental  evidence  to  show  that  true  rickets  may  be  artificially  produced 
'>y  the  continued  administration  of  very  miimlc  doses  of  pliosphorus  .  .  . 
)icethor  with  a  simultaneous  withdrawal  of  lime  from  the  food."  The  fact 
Eing  establishwl  that  it  is  possible  to  produw  rickets  by  certain  deleterious 
.rinciples  in  the  ingesta,  opens  an  iiiteresting  field  for  experimental  inquiry. 
Rnce  unprojier  feeding  ana  indigestion  are  known  to  sustain  a  caiiifative  rela- 
ion  to  ruchitis,  cxi'eriiiients  have  been  mnde  to  aj^certnin  wliether  some 
icmical  agent,  deveIope<I  in  the  system  during  the  digentive  process,  or  iutro- 
Lucod  with  the  foo<l,  may  not  cause  rachitis  as  it  ordinarily  occurs  in  the 
it  Among  the  foremost  in  that  line  of  experiment  has  fieen  Br.  Iloitz- 
a  resident  of  Vienna,  when  his  obden'ationa  were  made,  but  now  a  citi- 
of  New  York. 
In  young  children,  acids,  especially  the  lactic,  aiv  commonly  i)roduce<l,  and 
in  l»rt;e  cpiiiutiliiw,  as  the  result  of  improj^ier  fcciing,  of  indigestion,  and 
intestinal  eatarrli.  Tlio  acidity  of  the  infant  s  stimls,  under  such  conditions 
ill  health,  is  well  known.  What  more  natural,  then,  than  the  supposition 
belief  that  this  acid,  thus  generated,  sustains  the  same  causative  relation 
rickets,  as  phosphorus  in  the  experiuieuta  which  have  been  made  with 
it  agent.  But  the  acid  which  is  pi*odiic«l  so  abundantly  in  disturbed 
of  tlie  digestive  apiMinitiis  in  the  infant,  believed  tu  In*  chiefly  the  lac- 
must,  in  onier  to  ri-acb  the  lK)m*a  and  influein'C  their  nutrition,  puss 

•ulty  in  tlie  way  of 
le  theory  that  lactic  acid  is  fhu  irritating  agent,  is  ivmoved  by  physiologists 


>  tell  us  that  among  the  organic  acids  the  existence  of  lactic  aeid  in  healthy 
k1  i»  not  entirely  beyond  dciubt,  but  that  it  luis  been  fouinl  in  the  latter 
ider  abnoniuil  conditions.'     LHctieacid  has  also  been  found,  atter  having 
made  the  circuit  of  the  .system,  in  the  excretion  from  the  klfbtcvs. 

Ueitzmann,  in  order  to  aseei-tain  whether  this  acid  sustuiiiea  a  causati^'e 
ilation  to  rickets,  made  a  series  of  exi>erimcnt«,  which  have  passed  into  the 
itcrature  of  this  disease,  and  he  has  kindly  furnished  me  with  their  details, 
follows: — 


<  Ilclnrldi  Vrcy,  of  Zurich. 
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Mnn-hiLiiil,  Rag!!.ky,  Lt-bnuui,  Sinion,  and  others  liavfi  founil  rre«  likctie  aod  u  tt*-] 
urine  of  poreons  euflering  from  rickets  and  osteo-malaeia.     C.  Scbruidt  dUdOTeredliM 
lie  acid  in  the  liijuid  of  malocic  sliaft-bones,  which  wer«  tranvformct)  Into  globulur  crukj 
Kncuiiraged  by  thpfw  cbemicul  researuhea,  I  uodertouk  u  series  of  exp^ricnt-ol*  on  U*- 
action  of  Inctio  ucid,  administered  botb  bj  the  moutb  and   by  subcatam^mt  ioj^nuii. 
u[>on  tbv  buDUH  of  living  HiiinuUs,  wliich  experiments  were  beguD   in  April,  1873,  Uij 
continued  until  thi;  wnd  of  October,  1873.     The  experimenls  wirre  niadi-  u[ionfi«nA.p, 
Keven  cntB,  two  rabbits,  and  one  M^uirru).     Oo  dogs  and  cats  under  one  year  of  tr< 
tbr  lactic  acid,  given  titbur  by  mouth  or  injection,  io  combination  with  rvslrir.t«l  iil- 
miniatrutioD  of  calcareouB  t'oCHl,  produced   swelling  of  the  epiphyses  of  the  sbaf)  boM 
nnd  of  the  oiit^^rior  eiidii  of  the  ribs,  at  their  attachmenla  to  the  costal  cartilages.    Vm 
result  was  plain   in  the  second  wuL-k  afli^r  tbu  bt-ginniug  of  the    lactic  acid  trratBHDL 
Up  to  the  fourth  and  fifth  weeks,  tlie  swelling  of  the  epipbjses  and  of  the  end*  ot  llr 
ribs  kept  iuci-t-using,  and  then  was  accotnpianied  by  curTatures  of  tli<'  bout^  of  lli«ci> 
tremities.     As  accompfinying  symptoms,  I  noticed  catarrlial   iu6amiiiatiou  of  ih«  rhi- 
junctiva,  of  the  mucosa  of  the  bronchi,  the  stomach,  and  the  iotestines,  with  emadatios 
and  convulsixe  muvemente  of  the  extretnities.     The  microscopic  examination  of  ibe 
epiphyses  gave  an  image  fully  identictil  with  that  of  the  epiphyses  of  rickety  childmi. 
Upon  continuing  the  admiaistratton  of  the  lactic  acid,  the  ."welling  of  the  epiphjjcsof 
the  shaft  bones  gradually  incnuued,  and  so  did  the  cun'alure^  of  the  shuJ\  lwne^.    Af- 
ter four  or  five  months  of  lactic  acid  treatment,  under  often  repeated  cKiarrbal  iniluii. 
inationn  of  the  above  named  m  ucous  layers,  the  shaft  bones  became  soft  to  such  a  degm 
that  they  could  be  bent  like  Uie  branches  of  a  wiltow^trve.     Aftirr  from  four  to  elrffa 
months  of  the  same  treatment,  the  microscopic  exaniinatim  of  the  bones  gave  a  tcsoll 
corres] loading  with  that  obtained  from  the  bones  of  wumen  who  have  died  with  ofiteo> 
ntnlncia. 

On  the  three  berbivorou-o  animals  no  swelling;  of  the  epiphyses  waa  Doticeable.  One 
rabbit  died  ilin-e  months  and  the  other  five  muoihs  after  the  commencement  of  admin- 
istimlton  of  the  lactic  acid,  but  with  STinplome  of  inanition.  No  marked  eTidencffoT 
rachitis  or  malacia  wen>  traceflhle  in  the  bones  of  thefe  aninuJi^.  T^e  sqiiirre],  on  Ik* 
eODtrary.  which  died  alter  thirteen  months  of  trratmeut  wtlb  lactic  acid,  gm^-e  all  tlir 
feiKtures  of  usieo-malacia. 

My  rxprritnmtt  yir*  the  rr-Svlt  thai  iy  evntinumu  aJminirtration  of  faetie  and.  at 
jirit  rietrta.aHd  ofteneanU  o$lro-malada,c<rH  he  arlijiciaily  prctluced  injleth-taten: 
wAt/r  in  herhiroroMM  animals,  ctttc  igfawa  uU  I'n  vithont  preftdimg  sytuptomi  ff 
neisto.  Through  these  ox|N*ninrots  I  have  proved  the  idenlily  in  mtorr  of  th<«e  two 
dieeiises»  the  diflerrnce*  in  their  counc  beiag  doe  to  the  difierencti  in  the  age  at  whi(& 
tb«  Bolution  of  the  lime  finlts  is  eetafababed.  .  .  Rickets  can  be  {troduc^  oo  dop 
and  oats  nnly  under  ttie  agr  of  ten  or  Widte  ■MDtb!^  Mr.  Hcsti  fed  with  lactic  acids 
dog  ot'  the  M^  of  on*  and  a  half  years,  and  failed  lo  produce-  rickets,  Tliis  result  b  is 
full  agn^wtent  with  My  cxperimetit&.  1  Baintaio  tliai  lactic  acid,  though  not  free  in 
the  blood,  if  in  contMl  wi^  Um  tiiSMa  pndaeii^  boat,  or  with  fully  deTdofied  bone, 
owing  to  its  giral  afluuly  for  Kase,  rjlbnr  pcrrenis  Cbe  fbrmatioii  of  booc  (ri<&els},  sr 
disvolvvs  ready -OMle  bone  (osteo-ndada). 

Oil  the  other  hand.  raohuM  soiDetimes  oecms  id  in&nts  who  preseDt  do 
hkton'  of  iudiji^'stiitn  or  of  luU'stuuil  catairh,  and  in  whom  there  is  no  eround 
ft>r  the  Wltof  that  lactir  or  adt  oUmt  acid  is  prodnced  in  nndiie  or  injurioue 
qitAittitv.     Iti  a  coDsiderable  propcntian  of  eoA  cmMC>  uKjmiT*  elicits  the  6Kt 
4if  Hiitwivcienk*  o^vidiiionA,  but  there  »  no  erideDoe  of  imfierfe<-t  liigcstiuik 
or  of  }:»:ttro-int««tiDal  catarrh,  Mirfa  a«  prodooes  lactic  acitL     In  the  cases  oc- 
otirntig  ID  Uw  Nw  York  Infiuit  Asrlum,  alteded  to  above,  eomc  of  the  rhil- 
drco  bikt  manifest  nstnMntastiiia]  dem^tCBeni;  bat  otiien,  who  were  wet- 
nwnad,  gHve  no  evtdeoee  of  Cuikjr  djylwn.  tfaoogh  the  natrimc-ot  wbioh 
l^jr  i«iMTvd  wa$  nrotiaiify  iniiainBl.  fer, as  already  stated,  by  piovidiiif 
«  nH««  Ubttml  diet,  bj  allMrin;a»oi«otheraiticln  the  juke  of  meat,  lacbiti* 
NvanK>  niui'h  leas  fnqMBt,  wd  m  wfinm  obMrred  at  praeent  axoong  the  in- 
6utl)^  ^.^{  that  institntioe,  nihwi  m  a  tvtt  mild  focm. 

Viivh^hw  and  othcTK  faav«  iwimitfi  j  t^i  tbe  peine  fiKtor  in  caasin^  nchitii 
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H  the  UHe  of  a  diet  tlmt  U  itefioiont  in  oa1(iire<iUK  »a1tt4,an<t  wi?  have  flecn  that 
in  the  uit^reatiiiK  i'?!]>erimenti(  of  Dr.  Ilcitziimim,  the  adiiiiiiiKtmtinn  of  cal- 
turHOiis  food  tn  the  animals  wa8  restrictod.  Still,  iw  Niomcyor  has  well  said, 
deprivation  or  restrirted  use  of  the  clialky  salta  cannot  [lOKRihlv  (auw!  the 
mortt  iiniMirtant  histological  change  in  rachitis,  namel3',  the  proliferation  of 
the  epipfiyrtfal  rartilagca  and  periosteum,  and  we  must  look  for  some  other 
filter  in  the  i.-uuBatioii. 


hology  fui-tiJKlies  many  exftmf»le8  of  chronic  diRcase  attendwl  by  pro- 
rioii  of  tijwue,  the  caudoti  of  which  are  not  nnifonn.    ('irrliopis,  with  its 


Putl 
lifcratioi 

proliferation  of  hepatic  connective  tiiwue,  which,  as  we  sliall  yee,  preeenta  a 
similitude  in  ttome  respects  to  rachitic,  is  eometimes  undoubtedly  produced 
Irt"  the  irritatinjc  nctinn  of  a  chemical  agent,  to  wit,  alcohol ;  but  all  physi- 
ciaut)  know  that  t}iore  are  many  cirrhotic  patients  who  refrain  entirely  from 
the  UHc  of  alcohol  m  any  form.  In  like  manner,  it  seems  to  me  tliut,  if  wo 
admit,  a«  we  must  in  the  light  of  experiments,  that  certain  chemical  agents, 

I  notably  phosphorus  ami  lactic  acid,  introduced  into  the  system  or  produced 
in  it,  eauBe  rachitis  by  their  irritatinc:  action,  there  arc  other  typical  cases  in 
which  there  is  no  reason  to  suspect  tlie  ojiemtion  of  such  agents.  Wo  mu»t, 
therefore,  remain  in  the  heliet  that  rachitis,  like  many  other  pathological 
proco8M«,  d(H«  not  ix-nult  from  a  fixed  and  uniform  cause,  but  from  conditions 
which  vary  to  a  certain  extent  in  ditierunt  putient«t. 


Akatomtcai.  Chabacters  of  Rachitis. 


For  convenience  of  deeK-nption,  the  course  of  rachitic  U  <Urided  into  three 
periods :  (1)  That  of  proliferation  and  altered  nutrition  of  cartilage  and  peri- 
osteiun;  (2)  That  of  curvnttnx'  and  deformity ;  (3)  Tliat  of  recoiiHtrnction. 


Asatomual  Oharactefu*  in  tiik  Stags  of  I^rolifbratiox  and  Altkrrd 
HfuTRiTtoN. — Ofwification  of  a  long  bone  occure  from  tho  epiphyseal  cartilages, 
«ad  from  the  perioateal  or  tibroue  membrane  which  !*urroundt',  nonri8hea,and 
^rotect^  tlie  lM>ne.  (rrowtli  in  length  is  from  the  former,  in  thickne^  fr*im 
li  "•he  latter.  An  rcgnnU  the  flat  bone,  while  growth  in  thickness  (K'cnrs  from 
I  "^he  perioetc'um,  that  in  hit-adth  U  from  the  cartilage  of  it**  border,  which  cor- 
I       »-«Bpo»d»  with  the  epiphyseal  cartilage  of  the  long  bone. 

Vfuii/ti^'nottif  ChnngrK — If  we  examine  the  e|iiph,v«efll  cartilage  of  a  lone 
-  Vt^one  dunng  nonnal  ossification,  we  observe,  fiwt  Wginning  at  tho  distal  end, 
,  j^fc.  white  zone,  consisting  of  the  hyaline  matrix,  in  which  are  the  usual  carti- 
■B-dge  colls.     ThiK  constitutes  most  of  the  cartilage,     f^ndcnicatli    this,  and 
^K&4&rer  the  bone,  is  tlie  zone  of  proUfnntlon^  the  cartilage  in  wliich  if^-softcr 
~~"*^id  more  yielding  than  that  of  tlie  dirttal  zi^nc,  in  ci>uw<(Uoiice  of  cell  forma- 
t-on, and  ftljaorption  of  the  matrix  to  make  way  for  (!ell-gronns.     I^^ch  car- 
Tage  cell  in  the  prolifemting  zone  1ms  divided  into  two  cells,  and  each  of 
cells  into  two  other  ivlls,  and  the  division  has  lieen  i-ej»eated  so  that 
it  cells  insteiul  of  one  arc  ohwrveil,  surriinndwi  by  a  common  ca|)s«le. 
I  capsule  liecomiv  distended  bylhcreil  multiplicittinn,  and  by  tho  swelling 
each  ooll,  the  size  of  which  is  considerably  greater  than  that  of  the  jiurent 
-II.    Near  tlie  bone,  namely,  along  the  extremity  of  the  diaphysii*.  the  (tII- 
lups,  inclosed  in  (heir  miwules,  ne-arly  touch  each  other,  the  matrix  having, 
l«>r  tlie  most  |>art,  bct*n  alisorljcd.     Tlio  end  of  the  diaphysis  is  cuvere<l  witli 
iV    laver  of  (lie^w;  cell-i:n>iij)«,  about  to  undei"gu  ossificjition,  with  almost  no 
\uU'r\-vnitig  nmtrix.    Tim  proliferating  zone  ha^  very  little  depth.    It  appeai-H 
voi«  1. — 17 
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to  the  itaked  eye  as  a  very  tliiii,  scarcely  [>erceptible  layer  of  a  redduh-gny 
color  u|*on  the  eud  of  llie  eliaft.  It  is  so  shallow  that  it  does  not  perwplibq; 
incivafte  the  ihickuoss  of  the  cartilage. 

In  nu-hitin,  the  (*tatc  of  aftaira  ir  diflorout.  The  Kone  of  pn»lif(.Taliou.  m- 
stead  of  being  confined  tfl  a  mngle,  or  at  moBt  double,  layer  of  eolI-«n^u|«,niii- 
siettt  of  many  layers  involving  nearly  the  whole  epiphyseal  cartilage.  'Hie 
oeUSf  Btill  ineloHcd  tii  their  distended  eaiHfules,  uiiderj^  a  more  freqwot 
division  than  in  health,  bo  that  instead  of  groups  of  eight  eella,  ae  ui  tk 
normal  state,  each  ^roup  consists  of  from  thirty  to  forty  i^ls.  Thertfore, 
in  rachitis,  the  proliferating  cartilaginous  zone  ia  a  browl  cushion,  very  soft, 
of  a  grayish  translucent  appearance,  causing  the  characteristic  swellifie  ol»- 
servetl  anmnd  the  joint  0\-er  the  distal  end  of  the  proliferating  caitilagt, 
there  may  still  bo  a  layer  or  zone,  though  perbaj^a  of  little  depth,  of  nonnal 
cartilage,  like  that  in  health.  ^ 

OfSfous  Changes. — ^Vbile  thia  occnrs,  the  ossifying  prop«<B  is  also  arnsted 
We  indeed  perceive  an  effort  in  the  direction  of  bone  iomiation.  TheXInvo^ 
sian  canalp,  surrounded  by  cjipillary  loops,  extend  from  the  bone  into  the  pro- 
liferating zone  of  cartilage.  Their  extension  ia  effected  by  absorption  of  the 
matrix  and  appropriation  of  cell-groups  which  He  in  tbeir  way.  The  wlls 
in  these  groups,  as  they  enter  the  llaversion  system,  become  much  aroalliTby 
a  rapid  segmentation,  forming  medullary  cells.  We  also  find,  as  further  en- 
dence  of  the  attempt  at  bone-formation,  granules  and  masses  of  lime  wax- 
tered  through  the  cartilage,  and  here  and  there  spicula?  and  nodules  of  tnw 
bone,  Bjiringing  up  from  the  liony  substratum  ot  the  uhai^.  Some  of  the 
canals  extend  lar  iuto  the  cartilage,  nearly  uideed  to  its  free  surface,  but  m«* 
of  them  terminate  in  its  lowest  portion.  The  growth  of  bone  in  thickaus 
occurs  from  the  under  surface  of  tlic  periosteum.  In  bealtfa,  a  soft,  vawnlAT, 
germiikal  tissue  springs  from  the  periosteal  surface,  and  rapidly  rcccivee 
lime  salt)-,  uiul  is  trausfurmcd  iuto  bone.  This  germinal  tissue,  consisting 
hirgely  of  capillaricB  riHing  from  tlie  fibrous  tissue  of  tlie  periostetun,  Is  a 
very  thin  snliHtmtnni,  barely  visible,  transient,  and  constantly  chon^ng  fitm 
its  conversion  into  bone. 

In  rachitis,  this  vascular  sub>periosteal  tissue,  not  undergoing,  or  aml»> 
going  slowly  and  imperfectly,  tue  osse4;>u8  tmiisfonuation,  and  at  the  same 
time  iucreai-mg  mare  mpidly  than  in  health,  under  the  irritating  iulluentr  oi 
file  racltitic  diseaw?  becomes  a  thick  layer.  \Xi^  color  and  appearance  are  like 
spleen  pulp,  so  that  the  older  observers  supposed  that  there  wasa  hemorrhagic 
extravasation  between  the  periosteum  and  tJie  bone.  There  is,  however,  no 
extravasation  of  blood,  unleia  it  accidentally  occur  from  the  numerous  delicattr 
capillaries.  The  rcHemblance  to  extravasated  blood,  or  spleen  pulp,  is  due  w 
thejabundaut  growth  of  large  auti  thin-wolled  capillaries  from  the  under  eu^ 
face  of  the  |ierioBteum,aft  shown  by  tlie  microscope.  Tliis  vascular  outgntwih 
is,  for  the  most  part,  quite  uniform  over  the  diaphysis  of  the  long  bontg, 
while  upon  the  cranial  bones  its  thickness  is  much  greater  in  one  locality  iXaa 
in  another.  The  attempt  at  ossification  also  appears  ia  tbis  tissue.  Lira* 
salts  ore  scantily  and  loosely  dc^xtsitcd  throago  it,  forming  osteophytes— 
vascular  and  fragile — rather  than  true  bone. 

The  question  naturally  arises :  how  does  rachitis  affect  bone  wliiclt  it 
already  formed  when  the  rachitic  state  begins?  Virchow's  answer  is  tiif 
following ;  "  Rachitis  has  .  .  .  by  more  accurate  investigation  l»«ii 
shown  to  consist,  not  in  a  process  of  softening  in  the  old  bone,  as  it  had  jiw- 
viouflly  been  considered  to  be,  but  in  a  non-solidification  of  the  &eah  layti*** 
they  form;  the  old  layers  being  consumed  by  the  normally  progressive ?orni»- 
tion  of  medullary  cavities,  and  the  new  remaining  sotY,  the  Imuc  becoiac4 
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_  )rittlc"*  It  seuiiw,  however,  from  (ho  expcrinionte  of  He'itzniann,  that  this 
opinion  should  be  moiiifirtl,  at  least  aa  reg;ar{lfl  raL-hitis  prmUiceil  by  lactic 
a"i'l.  Moreover,  iu  rachitic  crania-tabes,  occurring  in  infancy*,  there  is 
^fccrtainly  bone  ab«>r|>tiou,  for  portioua  of  the  occipital  and  parietal  boncM  are 
"abeorbwl  to  cau»e  the  soft  BpiiceB.  \Vc  must,  therefore,  believe  t!mt  there  i*^  in 
ruc-hitii4  mure  or  lens  abworption,  of  Uine  naltn  iu  the  lM>ne,  in  addition  to  that 
rvquireil  m  the  normal  growth  of  medullar^  cavities  and  canals  for  vessels. 

In  healthy  bone,  the  earthy  salts  are  in  cxccbh  of  organic  matter,  nearly  in 
«io  pro|Hjrlion  of  two  to  one ;  hut  in  rachitit?  the  nrop<>rtiou  is  reversed,  the 
^rgunic  matter  beinc  much  in  exccaa.  The  followmg  table  gives  analyses  of 
tachitic  bouca  by  Jmrchaud,  Uttvy,  Docttger,  and  Fnedlcben: — 


Cw*    I. 

II. 

**    III. 

"     IV. 


]RiHK>alc. 


an.eo 

37.80 
2n.S9 
62.fi5 


FMBur 


OrKMiU. 


79.40 

TB.n 

47.  U 


Radloi. 


IbarpuU*. 


21.24 
20.00 


Otg^Mle. 


78.78 
80.00 


Vaftabn 


luorgwila. 


32.2» 


Oritftkte. 


81.32 
67.71 


"As  might  be  expected,  the  relative  proi)Ortion  of  organic  and  inorganic 

ktter  vuriee  greatly  in  different  caae8,  and  at  <littcrent  Htagee  of  the  same 

In  severe  rachitis  many  bones  are  affected.     It  ib  stated  that  there  is 

l>oiie  in  the  entire  skeleton  tliat  may  not  «utier,  but  in  mild  L-asea  only  a 

;w  arc  involved,  at  lea.st  to  such  an  extent  a8  to  produce  Btnictm-al  changes^ 

Ipprcciable  to  touch  or  wght. 

Pitthology  of  Rachitis. — In  this  connection,  it  is  proper  to  consider  the  par 
'offy  of  raclutie.  \Vliat  ia  its  nature?  Kiemeyer  in  ray  opinion  expresses 
le  correct  view,  when  be  wiys  "it  seeina  to  me  tliat  the  most  probable  hy- 
>the»iB  regarding  tliemuHe  of  rachitis  is  tiiat  which  refers  it  to  inflitiunmtion 
of  the  epipliysesiT  eai-lilages  and  fieriost-eum."  The  increased  vascularity  of 
the  jHjrioHlenm,  the  ]>roJiiejation  of  periosteum  and  cartilage,  the  teudonicss 
and  jain  on  motion,  ami  thi*  febrile  movement  in  acute  forms  of  the  disease, 
indicate  indammation  rather  than  any  other  recognized  pathological  state. 
The  rachitic  iuflaummtiou  as  it  affects  the  o^uioous  system,  appears  to  be  of  a 
JMehronic  or  subacute  character,  presenting  an  analogy  with  ccrtidn  otlier  wcll- 
Hcnown  infiammations,  such  a«  cin'hosis  and  certain  forms  of  chminc  ne- 
phritis, in  wbit;h  proliferation  of  connective  tissue  and  sclerosis  occur.  Tho 
,ebuniarion  rather  tlian  nornuti  of»sitication,  which  terminates  the  rachitic 
>roct'S8,  may  properly  lie  c<jnsiderc<l  an  osteo-sdcrosis.  Conformably  with 
theory  of  the  intlanmiatory  nature  of  mchitis,  the  peristeum  is  ibuud 
infiltrated  and  thickeneil,  and  of  a  reddish  hue  from  hyjieneraia,  and  from 
presence  of  tho  newly-formed  capillaries  undcntcath,  which  have  been 
cribed  above  as  forming  a  layer  of  considerable  thickne.-*«,  known  as  the 
•genuinal,  vaacular  tissue."  More<^>ver,  as  in  inflammations,  a  Pecretion  or 
cuthitiou  occm's  over  the  bone  from  the  under  surface  of  the  periosteum ;  it 
a  reddish,  gelatinous-looking  appearance.  Tho  various  interapaces  in 
,  short,,  and  flat  hones,  tho  diploe,  cancelU,  and  inter-lamellar  openings, 
)nmiii  a  Bubstanco  similar  to  that  exuded  mider  the  periosteum,  resembling, 
ays  Trousseau,  "red.  pale  go^weberry  jam."  It  api>ears,  like  that  uudcr  the 
riosteum,  to  be  an  intlanimntor^-  exudation. 


>  Cellolftr  Pfttbologj,  ChftXMw'8  Trantlation,  Leoturw  zii 
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AsATOMiOAL  Characters  r?r  THE  Stmje  or  Dkformitt. — Rachitic  bone,ir1iei 

the  (li««ifte  bajscoiitimie(lf(»ri*oine  time  and  is  stillin  its  artivo  i>erio(l,  jirttenlj 
a  bluifth  or  dusky-red  apiwaraiK-e,  from  ita  iucreased  vasciUaritTT.  After  t 
VHriable  time,  weeks  or  months  accoixliiig  to  the  severity  of  the  diaeue.^ 
foriiiitica  hc'jfin  to  ai>i>cjir. 

Spiogi'lborg'ft  descnption  of  tlic  nii]»earanoc  of  the  rachitic  fcetutt  corrR!i{Mu3« 
for  the  most  jmrt  with  wliat  I  obwin'od  in  the  one  whose  skoleum  l*  n  [■[• 
ceiiTwl  in  Fi^.  9.     According  to  this  writer,  the  body  and  Hmlh*  arv  iJ>.:i  ■ 
the  latter  sliort  and  cuiTeU  ;  tlic  abdomen  large  and  prominent ;  and  tlitj  La-l 
gomctimeti  liydrocephalic.     The  skin  is  thick  and  loose,  and  the  adipo^  ilvtic 
.well  developcti ;  the  liver  large ;  the  epiphyses  Hwollen  and  soft;  the  shon 
and  furvcd  dhiphyrtos  eoTnetimes  broken.     The  rotundity  of  the  thorax  is 
j)resorve<i,  arid  the  sternum  is  not  carried  forwartl,  since  there  liae  iKvti  uo 
respiration ;  tlie  ribu,  in  ttottneB8  and  liability  to  fracture,  eorrespond  with 
tbe  long  liuneii  of  the  extrtmiitics.    Tlie  stenium,  muet  of  all  the  bouv.sLovit 
the  di'liiy  in  tissificjitinn;  tlie  clavicle  is  among  th'Jse  least  atlix'teiL     Tlit 
enuiiuni  may  be  ix'juweiited  by  a  nienibranouK  Img  with  /titi/jue-f  of  bow,  <ir 
the  cranial  IxHies  may  be  termed  ami  in  shaiK*,  but  thickened  and  stifrcned; 
the  sacral  jiromontory  i»  pressed  tbnvai-d  and  downward ;  the  Raeral  vertebw 
flattened;  tije  ilia  llultened  and  widened  ;  and  the  pubic  anrh  incre&<cd. 
It  ia  interesling  l^  wtmpaiv  these  deforniilies  with  thiiie  in  the  chiM    ■ 
they  rK-i'iir  njHler  rondilions  9.0  very  diH'ei-eiit.     Ka<-hitie  bone  seldom  i      ; 
it«  n»M*nirtl  fi»rni  or  hbapis  ita  pT-ojectiug  pointi*  are  rounded,  and,  as  ^K'niu 
it  woftenB,  it  begiiw  to  yield  to  pretwnre  exerted  upon  it.      Hence  the  cum- 
turcH,  BO  common  and  charactcnstir.     Tbe  portion  of  a  long  bone  whidi  \i 
formed  after  rncliitis  conimences,  (HintaiiiH  8i>  little  earthy  mutter  that  it  hen^ 
reailily  in  xtn  fn-wh  t^tate,  either  by  inusenlar  action  or  by  the  weight  of  tlit? 
trunk,  *'  in  tbe  manner,"  sayB  Vitgel.  "of  a  (juill  or  willow  stick.*     The  iii- 
terior  of  the  bone,  which  was  formed  before  rachitis  bc^n,  and  whicli  ivty 
taiiw  nearly  or  <iuite  the  iionnal  pn>porTion  of  lime,  is  apt  to  bn-nk  in^-tt-afi 
of  bending,  but,  iw  it  is  ^iurrounded  on  all  sides  by  the  soft  tis«oe,  the  frag- 
ments are  not  dii^ptuixid,  and   probably  do  not  crepitate,      80  ac^anty  is  the 
cftk^reous  depOBition  in  typical  ciimf*,  that,  Kays  TnnihUTt^u,  "■  the  boui.'^    .   . 
.     .     can  bo  cut  with  a  knifo  with  as  much  oaw  a**  a  curnH  or  ritluT  t«ft 
i-oot,"'  and  the  dried  Bpecimen  weighs  but  ti"om  one-t^ixtb  to  one-tiglitli  at 
much  iis  normal  boue.      One  writer  states  that  tbe  tiried  rachitii- bnne  i* 
Bomotinies  so  ijorauf*,  from  the  small  amoimt  of  lime  which  it  contaiiuit,  thit 
it  is  possible  ti>  ri'spire  thi-oiigli  it,  as  thmuffh  a  sponge- 
In  onliuiiry  cases,  the  hom^s  wbich  exlnbit  moftt  strikingly  the  rarlnti* 
change,  and  which,  therefcux"',  should   1»  carefully  examiniNl    in  iiiakn  . 
diagnosis,  are  tbe  cmnial  bones,  the  ribs,  and  tlie  radius^tbe  sternal  i 
tbe  former,  and  the  lower  cud  of  the  latter.     It  is  wldom  that  theise  1k"im-?  lin 
not  give  evidence  of  the  disease,  if  it  be  present,  and  iu  greater  di^rree  ibw 
other  bont>tL     They  arc  the  iii^t  to  bo  afibetcd  to  an  extent  that  is  appreetsble 
to  the  obaeri'er. 

Changes  iv  thf  Cranial  J3(>nc.?. — In  theee  Iwnes  interesting  aiid  importui 
alterations  occur.    Their  edges,  which  correspond  with  the  cpiphyHal  caiti- 
lagcB,  undergo  pi-oliferiition,  and  become  thiekene*!  like  the  latter.     Tlii* 
thickening,  and  tlio  delayed  uuiitn  of  the  »utui*es,  produce ^rooirj,  whi'l'  i^n 
be  traced  by  the  fingers  iK'twccu  the  bone**,  and  which  are  sometimes  ; 
ciablo  to  the  sight.    liaehitis  causes  s<»me  enlargement  of  the  cranium,  bui  '■'-■■ 
enlargement  «etuns  greater  than  it  really  is,<m  account  of  the  retarded  grjBlti 
of  tho  facial  bones.      In  a  discussiou  ou  ruehttis  in  the  Loudon  PathoIogK^ 
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Society,  rcporUxJ  in  the  LaiM^ct,'  it  was  stated  that  in  sevoiitoen  rachitic  chil- 
dren, with  uu  uvcmge  u^'  of  4.72  ywirs,  the  avonige  oircumferL'uco  of  the 
luraJ  WHS  21,22  inebea,  while  in  the  samt;  number  wlio  were  non-nieliilic,  and 
with  un  uvemge  age  of  6.05  j-eaw,  the  avei-age  circumference  wati  19.i*o  indies. 

The  retarded  o^ificjition  w  manii'estod  not  only  in  the  ojjen  suture*',  but 
aliK>  in  the  large  size  and  mitency  of  the  foidimel/^Sf  which  are  not  clo8C<l  till 
long  after  the  umial  time.  Ilie  anterior  fontauetle  hIiouUI  be  closed  between 
ibc  fifteicnth  and  twentieth  niontliB,  but,  in  the  mchitie,  it  reniainH  niembra- 
iioiirt  till  after  the  second  year,  even  into  the  llnnl  or  fonrth  year.  Since  ex- 
amination of  tlie  anterior  foiitanelle  is  iini>ortant  in  determining  whether  or 
not  rachitiA  be  prenent.  it  should  be  borne  in  mind  that,  in  the  noiinal  state^ 
thid  Apace  incixaaea  in  »ize  till  the  t>eventh  mouth,  wlien  tt  la  at  it^  maximutu, 
and  tlmt  after  the  ninth  mouth  it  becomes  progresflively  Amaller. 

The  shape  of  the  nichitic  head  varicft.  Tn  general,  instead  of  its  normal 
nmnded  form,  it  approachet*  a  winare  (diaiw.  Another  ty|)e  \n  Hometimofi  ob- 
t<erve<i  in  xvhifh  there  in  no  market!  angularity,  but  in  which  the  antenvpo*- 
terior  diameter  is  eidargcHl.  In  the  wpmre  head,  the  forehead  inxyocta,  and 
Iwtb  the  frontal  and  |mrietul  prntubemiieew  are  inuimially  prumnient.  The 
rtutui-ea  are  depretwed  to  a  oortain  extent,  a»  hjia  alreaily  lx«in  mentioned,  and 
the  anterior,  lateral,  »u[>erior,  and  iwwterior  aurtaees  of  the  cranium  are  more 
flattened  than  in  health.  The  lambdoidal  KUture,  which  should  eltMe  by  the 
tourth  month,  and  the  Hagittal,  which  should  close  by  the  end  of  the  Knit 
year,  have  made  little  pntgrvjvs  towardu  union  when  the  ws-imd  year  Ix'gina. 
Yhe  undue  prvmmence  of  the  frfnita]  and  jiarietal  Immmm  takcM  lit)  origin  fivm 
the  exaggerated  proliferation  of  the  periosteal  or  fihroue  covering  of  the 
boniw. 

Cmniottthfs. — Thinning  of  the  cranial  bones  in  plaeea,  bo  that  the  brain 
laekii  pro|jer  [>rotection,niiH  long  been  notictrd  in  tlic  examination  of  i-aobltic 
liea<U,  but  the  injury  tlial  n-rtults  to  the  infant  wa«  overltKiked  till  pointed 
nut  by  lir.  EIrtii»4Her.  (JmniotabeB  mtfure  for  the  nio«t  jmrt  in  jiatients  under 
the  ago  of  one  year,  and  a  large  projyortion  are  inider  eight  montht*.  Its 
iiocurrence  in  the  ftetus,  as  shown  bv  a  case  published  in  the  New  York  Ob- 
Btetrical  Journal  in  1870,  and  b^'  ireitzmana'e  case,  has  alreiidy  been  alluded 
to.  The  factors  in  prodiu*iiig  tliis  thinning  are  raehitie  snf^cniug  of  the  bones 
and  prt^wure;  pressure  of  the  brain  fnnu  within  and  of  tlie  pillow  fn»m  without, 
CouBetpn-ntly,  tlie  [fortions  of  the  cmnial  arch  in  which  the  tliiiining  oirurH 
are  the  posterior  and  laleml,  the  owipitjil  bone  and  the  poisterior  half  of  the 
parietal.  11'  the  infant  lie  chiefly  on  one  side,  in  itd  erib,  on  this  nido  the 
rjuniotaljtiS  occurs,  while  tho«e  imrtionH  of  the  cranium  wbieb  are  not  nrertded 
upon,  a»  tlie  frontal  iHine,  exhiliit  no  thinning.  Ilie  soft  h|)ot*ii  are  yielding 
when  pressed  ntjon,  and  in  the  ciulaver  they  are  seen  to  be  tmushioent  when 
held  to  the  light,  Tlie  amount  of  absorption  varies  gretitly  according  to 
the  degree  of  nichitic  softening,  and  the  amount  and  continuntiee  of  the 
pressure.  There  niiiy  be  in  eome  instances  simple  depressions,  like  erosiona 
m  the  bone,  with  a  continuous  but  tliiu  bony  layer  remaining,  but  in  other 
casc!«,  suidi  as  have  been  partienlarly  examinol  and  studied  by  physicians,  the 
bono  ab»4(}rption  is  coniplet*  over  iirtTiis  of  gruftt<>r  or  loss  extent,  so  that  the 
[•erici-unium  ami  dura  mater  are  in  »xintjiot.  In  cxununing  a  ehild  for  enmio- 
tabi>6,  it  should  be  Itorne  in  mind  that  the  margins  of  the  bones,  even  when 
there  is  no  thimiiug,  but  thickening  from  the  cartilaginous  proliferation,  are 
6exibte  in  the  rachitic.  The  pressure  must  Ik;  made  m  a  direction  away  from 
the  BUturus,  to  aHccrt«ui  whether  eraniotabcH  han  uccurrud.      The  pi%ssnre 
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ehould  at  firat  be  made  lightly  and  cautioiislr,  with  the  fiiigera,  for  if  thn 
bo  total  ahftonce  of  bone,   unleiM  of  very  little  extent,  deep  and  forilM. 
prui»ure  iiiis^ht  ijijure  the  brain,  for  so  eoft  and  dclit«t«  an  organ,  d'v.n-l 
only  by  the  scalp  nnd  duni  mntcr,  badly  tolerates  pre88ure.      If  the  first  ex- 
amination dol4K*t  no  aoft  jiliipe,  the  fingers  raay  be  pressed  morefinnlya»oiin«J 
the  FCftIp,  when,  if  the  bone  be  much  thinned,  1*0  that  there  is  only  a  !.iiia!l 
layer  of  the  Hme  salts  underneath,  it  will  be  fonnd  to  yield.      The  «eDHs:ioii 
commuiiicatod  to  the  fin^rg,  when  there  iaan  open  space  in  the  oramnm,aDd 
the  dura  mater  and  sut-alp  arc  in  eontuet,  luw  l)cen  likened  to  that  cxperieiwcil 
when  pressing  upon  u  fully  distenckHl  bladder.    At  a  meeting  of  the  London 
I*ntboWiL'ftl  Society,  reported  in  the  LoncH  for  November  20, 1880.  l>r.  Leet 
presseiited  statistics  to  show  tliat  craniotabef)  waa  one  of  the  lesions  of  inheritc<i 
BVphilis;  but  whether  it  may  result  from  syphilis  or  not,  the  evidence  thit 
tlicre  is  a  frunial  softening  whieh  ia  strictly  raohltic,  appears,  frosn  repeated 
oliservations,  to  he  sufficient. 

Stpnptoms  of  Craniotahes. — As  craniotabei*  givus  rise  to  peculiar  Rvmptoms 
quito  distinct  from  those  of  the  general  radiitic  disease,  they  may  Iw  pro- 
perly considerctl  in  this  connection.  Crnniotabca  usually  occurs  during  the 
liret  year  uf  infancy,  and  moi^t  frequently  prior  to  the  tenth  month.  The 
brain  at  this  age  is  Bofl  and  yiuldinj^.  since  it  contains  u  laree  percentage  of 
water.  Unless  handled  with  care,  at  an  autopsy,  it  is  readily  lacenitwCftr*'! 
modorftte  pre«sure  upon  it  is  seen  to  disturb  and  move  it  at  a  oonsideralie 
diiitance  fr()m  tlie  iM>int  of  contact.  Tt  assists  to  a  jiroper  nnder«tandiuj:  of 
the  symptoms  of  oniuiutabes  to  recall  to  mind  the  fiu.-t,  well  knouTi  to  sur- 
geons, that  slight  dcprussion  of  even  a  small  j-iortion  of  the  skull  is  apt  t'> 
priwlucc  grave  symptoins.  It  is  not  surprising,  thei"wfore,  that  craniotalK* 
when  There  is  a  Bpu<x'  of  considerable  size  in  the  cranial  arch,  destitute  of 
bone,  Is  attended  by  symptoms  due  to  the  meclianical  eftect  of  external  pres- 
sure, whenever  a  aubatauce  leas  yielding  tlmn  the  brain  comes  in  contact  with 
the  unprotected  port. 

Since  pressure  from  the  pillow  without,  and  from  the  brain  within,  is  he- 
liovcil  to  be  the  cnwm  of  the  absoi-ption,  the  craniotabes  must  obviously  ofvur 
in  the  posterior  and  jHwtero-laterat  portions  of  the  cranium.    Corresponding 
with  this  explanation  of  the  causation,  the  thinulng  actually*  occurs  in  the 
occipital  and!  posterior  fkortiona  of  the  parietal  bones,  while  the  anterior  halves 
of  ttic  parietal  bones,  and  the  frontal  bones,  are  even  thicker  tlian  oomml. 
from  the  cartilaginous  and  i>eriowteali)rolifemtion  occurring  along  the  suttm-' 
and  on  the  sni-faco  of  these  bones,  as  already  described.      It  is  well  kn^twii 
that  long-continued  pressure  produces  aljsorption  of  calcareous  mattci-  etai 
more  readily  than  ot  solY  tissues^,  as  is  shown  in  the  absorption  of  a  tooth  1*1 
the  tirst  set  by  the  growth  of  the  dental  puljj  of  the  second  set.     In  the  nor 
lual  growth  of  the  skull,  constant  absorption  of  the  under  surface  of  die 
cranial  bones  is  going  on  to  make  room  for  the  enlai-ging  brain,  and  when  iio 
calcareous  deposition  occurs  upon  the  extenml  surface  to  compensate  for  lli* 
loss  within,  we  might  expect  even  a  greater  amount  of  crauio^bes  thao  orli- 
uarily  cx-curs. 

Kvtry  nichitic  infant  is  fretful,  but  one  with  craniotabcs  is  especially  M.if 
the  o[>en  spaci-s  be  of  considerable  sisse.  If  it  lie  upon  the  pillow,  in  it*  «• 
customed  manner,  and  as  is  most  nntural  for  it,  the  unprotcetod  portion  oflb* 
brain  may  Iw  so  pressed  njwn  by  the  weight  of  the  head,  that  it  feelin  uncom- 
fortable. It  <Uhw  not  have  quiet  sleep,  probably  l>ecause  the  cerebral  cireuli- 
tioii  and  fuiutions  are  in  a  measure  disturbed;  it  ia  apt  to  awaken  rewliti' 
and  often,  nnd  frtits  till  it  is  taken  in  the  nurse's  arms.  Sometimes  it  ii>- 
Btinctively  socks  a  position  on  the  edge  of  the  pillow,  w  ilh  the  fiicc  dow 
wards,  and  it  becomes  more  quiet  when  resting  over  the  uuree'b  shoulderwitl 
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the  face  backwanl.  But  if  fretfulness,  disturbed  sleep,  and  the  iiecwwity  of 
closer  attention  on  the  part  of  mother  &iu\  nurse  were  the  only  ill  etteots  of 
oranioUibcH,  it  would  posHe^iit  iiiiRrh  le^s  pathological  significance  than  pvrtalnH 
to  it,  Preswiire  upon  so  tlclieate  and  iniiiortant  an  nrj^aiuui  the  bmin,  iiivolvea 
rlskii  and  produoen  nenous  symptonia  m  pro]KH-tin3j  to  its  degree.  Even  a 
alight  injnr^f  of  the  skull  which  produeea  deprtwwion,  tliough  it  may  Iw 
of  triflme:  amount,  will  caui§e  flerioua  forma  ot  nervous  disorder.  So  cra- 
iiiotabcH  ift  believed  to  fiudtaiu  a  causative  relation  in  certain  ease^  to  one  of 
the  most  dungerous  of  the  neuroses,  namely  lari/nffismus  stridulus,  an  affeo- 
tion  which  is  alf»o  designated  "internal  convulBioas,"  "sjiaem  of  the  ^lottis^" 
and  "  Kopp's  asthma,'  althoui^h  Kopp  was  not  the  ttrMt  to  describe  and 
r(?eo^iize  the  maliuly.  The  etiology  ot  this  neurosis  has  not  been  fully  elu- 
cidated. It  in  eertam  that  a  large  jiroportion  of  thoHc  who  suffer  from  it  are 
rachitic,  and  that  it  is  more  common  and  t*overe  where  rachitis  is  provalent, 
as  in  England,  than  where  it  is  rare,  as  in  the  rural  diiitnctji  of  America.  It 
u  nut  often  tlie  t^uso  of  death  in  this  country,  and  the  fatal  cases  that  do 
occur  are  only  «een  in  cities,  H-hercas  in  parts  ot"  Kuroj>o,  whcru  mcliitis  is 
much  more  common  than  with  us,  it  causcw  many  deaths. 

Certain  infants,  when  in  a  state  of  excitement,  have  what  are  torme<1 
"  holding-breatb  spells."  The  face  is  flushed,  and  breathing  ceaaea  for  some 
seconds,  after  which  respiration  returns  and  is  normal.  These  attacks  are 
unin)i>ortant,  but  they  »pi>car  to  be  the  same  in  nature  with  the  more  scvci'e 
and  dangcmus  seizures  of  larj'ngismus  stridulus.  They  have  no  pathological 
BignirtcAnix^,  excepting  ils  they  «1jow  the  same  neuropathic  state  as  tliat  in 
laryngismus,  and  aa  tiiey  may  be  i>recurMorrt  of  this  Jiseasc.  Lar^Tigiamus 
stridulus,  or  glottic  spasm,  is  usuallj'  ])rcceded  by  more  or  less  impairment  of 
the  general  health,  and  often  by  frctfulness,  which  is  characteristic  of  the 
ruchitic  state;  but  the  attack  occurs  suddenly,  without  premonition,  and  is 
of  short  duration.  It  begins  with  an  arrest  of  respiration,  a  true  apnoai,  as  if 
from  iiaralysis  of  the  r<wplmtory  centre  in  the  medulla.  The  lips  may  be  livid ; 
a  imllor  spi-eads  over  the  face;  sometimes  more  or  l&ss  rigidity  of  tlie  HiuIm 
occurs,  with  carjjo-podal  contractions,  and  at^'r  a  few  seconds,  a  quarter  or  a 
hall'  minute,  a  long  and  deep  but  difficult  inspiration  through  the  narrow  chink 
of  the  glottis  follows,  accompanietl  in  iimny  putientrt  by  a  whistling  or  crowing 
soimd,and  the  attack  ends  with,  per- 
hapti,  a  momentary  look  of  l>ewildeiv 
meut  or  dread  upon  the  child's  face. 
Now  this  disease,  like  eclampsia, does 
not  have  a  unitbnn  cuusation.  In 
•  certain  cases,  it  appears  to  bo  a  reflex 
|Oionomenon,  due  to  an  irritant  in 
aome  iiart  of  the  system,  as  in  the 
int<3Stined;  but  many  observations 
have  eatabliahed  the  fiict  that  ra- 
chitis, also, sustains  a  caunative  rela- 
tion to  it.  A  large  proportion  of 
the  infiints,  affcctcil  witli  laryngis- 
mus, exhibit  unmistakable  rachitic 
signs,  and,  in  the  opinion  of  nimiy 
experienced  observers,  the  exposed 
state  of  the  brain  utfords  explunar 
Uon  of  the  fiict  that  so  nmiiy  of  the 
rachitic  have  this  neurosis.  8till, 
finom  observations  which  I  have 
made,  and  from  those  of  other  ol>*    K*Miuf*ni(Uitie»i>ndiiitti»R«wTttrkiiUft«iAJirtiia. 
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8cn*orftf  like  Senator,  it  is  certain  that  laryngismus  tttridulus  \»  tnonunoii  iu  dv 
rachitic  who  do  nut  have  erauiotabct^,  eo  tluit  thtre  luuat  bc>  u  caiihaiivi;  nl^ 
tion  in  rachitis  to  larvugiAUiUH  iiideptndently  of  tlie  cranial  »oft«iiiug.   1^{ 
preceding  wood-tnt  i-eprcscuta  the  mchitic  head  of  a  child  in  tJie  Sew  York 
Infant  Afiyhnn.     This  jiaticnt  hud  td^o  atta<:kft  of  laryiigisnmH  stri'hiluh. 

Chmi/fs  in  the  Vgricbr(F,cte. — The  shui-t  boDOA  whicJi  purtioitiatv  iu  tk« 
rachitic  diiK-aw!,  l«'<;ome  !*ofter  and  more  yielding,  and  their  cancelli  art  filW 
with  a  reddisli  pulnv  suhMtaiiee.      In  nuiny  nichitic  cased,  the  vcrtehneire 
but  slightly  involved,  bo  that  no  defimnity  of  the  t^piual  culimin  reeiilta;  \n\ 
Ocea-Hioually,  wlifii  miiny  Ih^hcs  (in>  aflbctwl,  tlic  verlchne  and  inter-%-ertel>r»l 
cartilagtw  siiol'tcn,  anil  Hpiiinl  c-iirvatnres  rifftult.     The  ciirvatnn«  are  dut-  to  llw 
weight  tif  tlie  jihouldefr*  and  head  on  the  itpinal  oolnmn.      lliey  nn-.  witli 
some  deviations,  an  i'xaggenition  of  thoric  pruHent  in  the  normal  ctate.    Ka- 
chitic  curviLtitrt'B  arc,  therefore,  mainly  untero- posterior  with  some  latenl 
deflections,     ^^^lere  there  is  niucli  curvature,  the  vertebne  become  weOp^ 
Hha])ed,  narrowed  uiwn  the  eoneavity^  and  tliickened  upon  the  convexity. 
Tlie  intcr-vertehral  cartilages  are  also  more  or  leas  o)iangcd  by  the  iireseoru, 
being  thinned  where  the  vertebrte  approximate  to  each  other,  on  the  conoive 
lupect  of  the  curvature,  and  of  uormul  thickness  or  thicker  than  nomuil  ui-eu 

the  convexity.   Theai-conipanying  wowl-eul  oxliitiits 
Fig- 11-  the  imtnre  and  ap]ieumnee  of  ractiitie  spmal  eurvu- 

ture  in  the  adult.  linclutifl,  having  (H?eum-d  nt  tht- 
usual  age,  resultwl  in  the  fiermiuient  deformity  ht^ 
illtu»trated.  Li  extreme  cases,  fortunately  rare.  iLi- 
functious  of  iiuportant  organs  limy  be  seriously  im- 
puirctl  by  the  eui-vature  and  conwouent  t.-omjir- 
u«  iu  I'ott'fl  disease.  Thus,  acL-onling  to  Miliar 
uorta  hite  been  sodouhW  n{>on  itsclt  as  to  mur^ri^lk 
diminish  the  flow  of  blood  to  the  lower  exlreioitite, 
and  to  thus  «>en&ihly  impair  tlieir  nutrition,  llic 
effect  of  so  great  curvature  upon  the  fmictionti  of  the 
heart  and  lungs  must  obviously  Ik*  dctrinienial. 

At  iirst  the  spinal  eurvatuiHJs  disappear  when  tbfl 
child  reclines, or  is  litled  hy  the  axil!a%so  a*  to  r»i« 
the  head  and  shouldera  from  the  spine,  but  wlien  the 
deformity  ha«  continued  so  long  that  the  vertebra 
and  cartilages  have  become  wedge->*hai>ed,  it  n.'niaiiy 
for  life,  or  can  only  Iw  rcctitiol  Hli)wly  and  with  ilit- 
fienlty  by  nict-hanical  appliances.  As  seen  iu  die 
wood-cut,  the  common  eui-vature  in  the  dorsal  ngioe 
is  Itackward  {h/p/tosij^)^  while  to  compenAate  the  n- 
BMhitir  cpiD*!  carvttaninsu  ticnt  iustinctivclv  caffies  the  neck  forward,  with  tiw 
ftdniu  crnun  k  ■r^Diwen  !■  tho  lifud  thrtjwn  bucK,  causiug  ccrvical  lordosis,  a  similsr 
Wood  M^«»^.  B,n*Tu»  H«p!.    ji„tt.i.ior  curvature  being  eonmion  in  the  lumbar  re- 

giou.  I>ateral  eur\'ature  (fn-odvsis)  may  or  maT  Ml 
be  present^  even  when  there  is  considerable  aiitero-jmriterior  flexure.  t?colic8i? 
is  sometimes  produced  by  the  nurse,  bi  carrying  the  infant  iLabitually  oror 
one  arm. 

Chtutffc'i  m  ihf  Maxilla: — Fleisehmann  has  investigated  the  rbaiig»t  wbidi 
rachitis  produce-s  in  the  maxillai-y  hones.  Stunttnl  growth  of  Ihe  wai 
bonefi,  generally,  luw  long  lieen  knoiMi,  and  has  bwn  remarked  upon  by  vtxv** 
writers  ;  but,  according  to  Fleisehmann,  other  uitereating  ctianges  occur  iflli* 
jaw-bones,  wbieli  aifeci  the  tliruetion  and  position  of  the  toetb.    Accoi^"!^ 
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to  this  author,  the  arched  Bhap«  of  Oie  lower  jaw  bcroim'a  polygonal,  ainJ  the 
diroctiuii  of  thu  alveolar  pnifusw  also  changes,  »o  tlmt  it  inclines  inward. 
This  deviation  in  the  arch,  and  in  the  alveolar  pitxvHs,  which  begins  in  the 
region  of  the  ("anine  teeth,  nw^'flwirily  tonnes  shortening  of  the  lower  jaw. 
Comraeucing  noon  after,  a  ihange  is  obsen'ed  in  the  iii'Iht  jaw-lM>ne  from  the 
zygomatic  areli  forward,  ko  uh  t^i  caU)<e  lengthening  i>t  thin  Iwne,  changing 
here  also  the  ttliape  of  the  aivh  and  the  ponition  of  the  leetli.  The  lateral 
iuelsont,  instead  of  being  in  front,  liave  a  lateral  position,  and  the  iueisore 
and  molam  divewe,  so  lliat  when  the  jawfi  ai-e  elosinl  they  overlap  tlie  corre- 
-sponding  teeth  of  the  lower  jaw  in  front  and  upon  the  Bidcft,  a  condition  the 
opjKwitc  of  that  eeen  in  the  jawn  of  old  people.  Kleischniann  attribute**  thc«o 
cnange«  in  the  htwer  jaw  to  the  action  of  the  niaHneler  and  ntylo-hy<)id  nuin- 
cles,  and  ikerhajw  the  geuio-glossut^,  and  to  prctwure  of  l}ie  lip.  the  deliiiency 
of  earthy  *nlts  in  the  mine  n-ndering  it  more-  easily  lU'ted  on  by  the  muscle»». 
The  change  in  the  upi>er  jaw-bone  he  attributes  to  lateral  pressure  of  tho 
xygomatit;  areheH. 

Changes  in  the  Ribs. — The  rilw  are  early  affwted  in  raehitirt.     The  swelling 

of  tlieir  anterior  ends,  where  they  unite  with  the  costal  cartilages,  producing 

the  '*  rachitic  rosarj,"  ha**  bet-n  already 

alhidetl  to  as  one  of  the  first  and  most 

iHniHpicuouft  MgtiA  of  rachitis.    The  costo- 

chondral  articulations  are  eidargeil  in  all 

directions,  api>faring  as  noduteu  under 
the  skin.  If  an  opportunity  occur  of 
ini*|.«ecting,  at  an  autopsy,  the  pleural 
Miiiace,the  nodular  prominences  are  st^n 
tn  Ix*  even  greater  and  more  distinct  IJiere 
than  under  the  skin. 

The  defonnity  of  the  thorax  (■onsc- 
qaent  upon  eolYening  of  the  ribs  U  inter- 
esting. ConinieTicing  with  the  spine,  the 
ribs  extend  nearly  inrectly  outward  ;  at 
the  union  of  the  dorsal  and  lateral  re- 
gions, they  make  a  short  curve  forward, 
and  then  turn  inward,  also  \vith  a  short 
curve  toward  the  sternum  (Fig.  13).  This 
abrupt  W-nding  of  the  ribn,  wiiich,  in 
their  snttciie<l  state,  lins  Im-cu  causeil  by 
atmot^pheric  pressure  during  respinitioii, 
produces  a  depression  in  the  thoracic 
wall  at  alnrnt  the  point  where  the  nXm 
and  tlieir  cartilages  unite.  A  groove  ex- 
tends on  the  ant4'ro-lateml  surface  of  tlie 
thorax  from  the  second  or  thin!  rib 
downward,  and  a  little  uutwanl.  Sometimes  the  bottom  of  the  groove  is  oc- 
cupied by  tlie  costtM-hondnd  johits;  ui  other  cases  these  jointi^are  a  little 
to  one  side  of  the  deepest  j^wirt  of  the  groove.  The  tninsvorse  diameter, 
therefore,  of  the  anterior  half  of  the  thorax  w  much  less  than  in  health.  This 
necessarily  diminishes  the  lateral  ex]iansion  of  the  hnig  in  inspimtion,  and 
causes  unusual  prominence  of  the  sternum.  Hence  the  expressions  "pigeon- 
breasted,"  "  resemblance  to  the  prow  of  a  ship,"  etc.,  applied  to  this  detbrmity. 
The  presence  of  the  heart  renders  the  gn.iove  more  sliallow  on  the  left  side. 
at  the  fourtli  and  firth  ribs,  than  on  the  unptwite  side,  since  this  organ  afi'ords 
|«rtial  supjKtrt  to  the  ehost-wall.     Un  tiiu  otlier  hand,  the  right  groove  is 


hw»a.  nbi.  asd  radlB*.    [Prunik  paiivoiUi  ike  lf«w 
Vark  FoandtlDg  Aajlan.) 
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not  aa  long  as  the  left,  as  the  lower  riba  on  thie  side  are  partiallvM 
by  the  liver.    On  l»nth  ajdefi,  however,  the  lower  itart  of  the  thorax,  that 


elov 


tlie  Beventh,  eighth,  or  iiitith  ribt*,  widoiut,  being  pressed  outwartl  aud  ta^ 
ported  by  the  aodonnnal  viscera.  There  is,  therefore,  in  addition  to  the  \otip- 
tudiiial  f^rf)ove,an  utitiTo-iKisterior  depression,  sometimes  ultwi  aiKikeD  of  lut » 
furrow  or  groove,  on  either  s^ide,  lying  between  the  sixth  and  mnth  rihs. 

The  ribs  with  their  attaelied  iniisi-leK  are  intporlaut  agents  iu  rospimtioa, 
but  the  soft  and  viclding  nature  of  the  rilw,  in  the  roehitic,  retards,  and  lot 
great  extent  prevents,  the  lateral  exmnsion  of  the  thf>nix  Trhieh  is  neceMBiy 
ior  normal  and  fall  inspiration.  The  action  of  the  re8i>iratoi7  nuudai, 
and  the  pressure  from  within  of  tlie  air  descending  along  the  air  pamgn.  it 

Tig.  13. 


■^^ 


O«formllr  «t  ehaX  la  nublita. 


not  Bufiiplent  (o  fully  ovontomi;  the  cxtenml  atmospheric  pressure,  in  the  aV 
senee  of  proper  i-osiliency  of  the  ribs.  Conj»eiiuentIy,  with  eaeh  iiispiratiijtj. 
we  observe  more  or  less  sinking  in  of  the  thorax  on  either  side,  juj^taa  wb™ 
a  moderate  obstruction  to  the  eutrance  of  air  exists  iu  the  larynx  or  traoli* 
As  the  ribs  become  firmer  from  the  deposit  of  lime  salts,  reapirati(»i  is  mon 
regular  and  uornial. 


Changes  in  Bones  nf  Up}>f^  Exfremify, — AUhongh  swelling  of  tlieT 
end  of  the  radius  (see  Fig.  12)  is  one  of  the  earliest  sigiiK  of  racbitis,! 
hones  of  the  upfHT  extremities  are  less  frequently  curved  and  distorted  ih»E 
those  of  the  lower  extremities.  The  riavicle  winietimet*  softens  and  btaU. 
producing  two  curvatures,  one  backward,  near  the  scapula,  and  another  "'* 
larger  size  nearer  the  sternum,  directed  forward  and  n  little  upward.  (Wui 
examination  shows,  in  some  rachitic  patienta,  thiekening  of  the  nuuviwod' 
the  scap-ula^  like  that  of  the  cranial  hones.    The  fnnnerus  is  oecusional^' bn^ 
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anil  iwiially  at  the  point  of  iiisortion  of  tho  deltoid,  in  consequence  of  the 
powerful  notion  of  this  muscle  in  raising  and  supporting  tJie  ami.  The 
rtif/ius  and  ui7ui  are  bent  outward  and  twiateiJ.  Thu  deformity  is  attributed 
hy  Sir  William  Jeimer  to  the  fact  that  ricketty  cliildren  support  thenwelvei*, 
while  in  the  dittiu^  posture,  upon  the  paliiiH  of  the  liaiiik  pressed  upt>n  the 
floor  or  couch.  Supporting  the  weiglstof  tho  body  in  this*  way,  not  only,  in 
hin  opinion,  causes  bonding  of  the  ulna  und  radius,  but  also  aids  iu  producing 
the  deforraitiea  of  the  humerus  and  clavicle. 


Changes  in  Bones  of  Pdvis. — The  deformities  of  the  pelvic  bones,  resulting 
fnjm  rachitic  softening,  arc,  in  the  female  infant,  the  most  important  of  any 
whieh  the  skeleton  undergoes.  Thoy  are  pro<UK«d  by  preswure  from  above 
of  the  abdominal  organs,  serving  to  widen  the  brim  of  the  jK^lvis,  and  also 
by  pressure  of  the  spina!  column,  sustaining  tlie  weight  of  the  trunk,  shoulders, 
aua  head,  pressing  forwards  tho  promontory  of  the  sacrum,  in  the  sitting  pos- 
ture, and  thus  diminishing  the  antero-jKisterior  diameter  of  tho  pelvic  brim. 
There  is,  moreover,  twofold  pressure  from  below,  that  caused  by  the  heads  of 
the  thigh  bones,  in  standing,  and  tlmt  exercised  by  the  tnlHirnstties  of  the 
idchia,  in  sitting.  Both  the^  forms  of  pressure  have  a  tendency  to  narrow 
the  outlet  of  the  pelvis.  Hence  the  marriage  of  the  female  who  has  been 
rachitic  in  infancy  may  involve  serious  consequences.     Many  of  the  tedious 


Kg.  14. 


fig.  15. 


Pig.  18. 


S«cliltte  il*f*nnll1«aBf  ih*  pflvli.    (Troa  ipMliBaBB  In  th«  'Wood  llBi«iin.| 

instrumental  lalmrs  in  tho  families  of  the  city  poor,  which  severely  tax  the 
patience  and  endurance  of  young  practitioners,  are  attributuble  to  rickets  in 
«arly  life. 

Changes  in  Bomi  of  Loiixi'  Extremity. — ^The  curvature  of  tho^/hnMr  \%  usu- 
ally forward,  or  forward  and  outward.     The  ucek  of  the  femur  sometliues 


Pig.  17. 


Pig.  18. 
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bends  by  the  wei)jht  of  the  l>oily,  or  b y  nw  of  the  legs,  so  that  the  angle 
which  it  fonns  with  the  s^haft  is  chnnged.     The  annexe<1  wood-cuts  show  the 


RACHITIS. 


rot^Jiitic  bend  of  thi^  bone  in  an  adult,  years  aftor  rachitift  hail  ocAMd,  ami 
when  the  bone  hod  become  ooiiM>li<Iated  by  the  new  de^Kisitioii  of  linw  hiIu 
The  curvature  of  the  tibia  and  fibida  vanea     Tn  thow  under  the  age  of  oiit 
year,  it  iw  apt  to  be  outward,  «(>  that  the  knees  are  sepamtet!  finoni  each  odw. 
In  those  ulu  enough  to  stand,  the  weight  of  the  btnly  usually  determines  i 
forward  bending  of  thene  bonert.     In  one  case  in  my  i»ractico,  an  anierior  con 
vature  ho  abrupt  that  an  ans^le  of  alK>ut  70"  was  formed,  exii*te*I  about  fonri 
inches  above  each  ankle,     lliii)  |>atieat,  though  old  enough  tu  walk,  almost 
constantly  aat  during  the  day  with  the  feet  extended  beyond  the  sofa,  so  ' 
the  etlge  of  the  latter  foiTetijiOndod  with  the  concavity  of  the  lega.    Il  set- 
to  mu  that  the  weitrht  of  the  feet  must  have  Ik-cu  a  fa«tor  in  canmiiff tlii 
cnn'aturep,  espccialiy  oa  the  raw  waK  one  of  very  marked  racliitic  sottenine  _. 
different  Ixincs.    Ktill,  tibial  and  fibular  Umding  at  this  point  hai*  bec-n  notiofd 

by  diti'ereut  observers,  who  Imve  attribute<l  it  to  tht 
Pig.  19.  pig.  20.  weight  of  the  body  in  walking.  Varioui*  other  cu^ 
vafuree,  bc^ideH  thot^e  mentione'l,  occur  in  the  bow* 
of  the  lower  extremities,  the  direction  in  whif.b  tlir 
limb»  bend  being  determined  by  the  particular  cie^ 
cuiuHtauccd  of  t]ie  ciuc.  ^| 

In  mild  oawH  of  rickets,  mo^  of  the  defonuitifv 
de8eril>ed  ubovc  are  lacking,  but  in  typical  c^aaer:  cer- 
tain of  them  «tand  out  prominently,  fo  na  to  Iw  teuil- 
ily  detected  by  one  familiar  with  the  dii*eaew.  In 
all  yuch  ca.-ies  tlic  diagnos-iH  is  vai^y  beyond  (liai  of 
nioi^t  other  uialadiei^,  for  the  changes  which  occur  wv 
not  only  couepicuouy,  but  pat!n»giiomouic. 

Rachitis  pixxluces  another  iuii)ortant  effect  on  the 
skeleton.  Tt^  growth  is  stuvUti^  not  only  during  the 
rachitic  |>erio*l,  but  sub8e<iuent]y,  fto  that  thfwewbo 
have  been  rachitic  in  childhood,  unle**  ven*  mildlv, 
have  Iciw  ihnn  the  average  Ktjiturein  adult  fife.  Tlie 
stuntt^l  giMwtli  irt  ap|>arent,  though  ample  jdlowumu 
be  nmde  for  (■nr\ntuix«.  The  an-e»t  «if  devdopnidii 
is  greater  iiitk^ue  bones  than  In  othtn*.  It  ie  grwit*irf 
in  the  boues  of  the  face,  pelvis,  and  lower  exirenii- 
tiea.  Stunted  gi-owtli  of  the  jielvic  boue*  of  tlw  fe- 
male infant  conjninetl  with  the  defoiTnitica  alhidiJ  to 
above,  may  wericiisly  affect  her  hubucquent  life,  ami » 
rachitic  jiclvirt  intlie  fenmle,  exlubiting  Ifotli  istmitf<l 
grcvwth  and  defonnity,  eonstitutee  a  valid  reBM>u  for 
avoiding  marriage.    Ai«  a  rule,  the  (dder  the  child 

is  when  rachitis  begins,  the  less  18  the  skeleton  affected,  and  tlic  less  eoo*- 

quently  is  the  defonnity. 


BMltlUe  ilotornillloa  of  thf   f»- 
mur.  llil'tn,  bikI  ni'ula.    (Wouil  Mu- 

■FUDl.  1 
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E^ect  of  linchifis  on  Dcntitiov. — As  might  be  expected  from  the  nature 
raehitiB,  dentitiuu  suffers  severely.      If  the  disease  show  itself  before  ms 
tooth  has  appeared,  the  firat  teeth,  to  wit,  the  lower  central  incisot?,  wi 

injbably  nut  appear  before  the  ninth  or  teutli  month,  or  even  hiter. 

iViti.  Juuiier  ctiiiKidcrs  the  non-appeaninec  of  a  tooth  by  the  ninth  moo 
with  few  exceptions,  a  sign  of  mchitiri.  Teeth  which  appear  during 
rHchitic  state  are  i'rail, deficient  in  enamel, and  crumble  readily.  Thevlwc 
carious,  rot,  and  lutak  l>efore  the  usual  time.  If  certain  tt*etli  "liavc  ap- 
peared when  rachitiB  begins,  several  monthw  cInpE*c  before  others  cut  the  gum. 
It  is  even  said  that  a  ehdd  who  }iaH  rachitis  severely  may  never  l»ve  a  tooiL; 
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mny  reuiaiu  toothless  for  lile:  but  I  have  never  ol>6ci*ved  Buch  a  case.  Ordi- 
narily, when  the  rarhitic  state  ceaiKs,  and  the  hwilth  is  fully  restored,  denti- 
tiou  goeH  on  an  l)efore.  The  arrest  of  teethuig,  no  easily  oldened,  has  long 
bfo-n  considered  one  of  the  most  reliable  diagnostic  signs.  The  [•liVi^ician 
mnnot  jiwtly  pronounce  on  the  nature  of  the  disease  in  a  case  of  susjiected 
rachitis,  unli»»  he  first  earufully  in^pccta  tho  guina. 

Chanffcs  in  the  .Vo/5  ?T.MJi**.^AIthough  the  compiciious  lesioiis  of  ricketa 
iiertain  to  the  .skeleton,  the  soft  tissues  are  also  more  or  lose  implicated.  Tlie 
ligafiH'ntA  liewime  relaxe<l  and  Hahby,  giving  unusual  mobilitv  to  the  johits, 
and  unsteadiness  to  the  movementa.  The  fibrous  Uinds  which  unit©  the  ver- 
tebra, as  well  as  the  ligaments  of  the  extremities,  particijmte  in  the  relaxa- 
tion, lu  certain  jMiticntB,  the  vm^ctcn  thrtmghout  the  Hystem,  partly,  jwrhaps, 
iu  uouscqucuec  of  the  gastro-iiit*;«tiiiaI  distunwnt-e,  indigi-stion,  and  mal-nutri- 
tion  ;  partly,  i>orhajjs,  from  want  of  use  (for  the  rachitic  are  apt  to  l>e  <iuiet), 
become  shrnnkeu  and  flabby-.  The  .splem  is  fre(|uently  enlarged,  us  as<:-ertainoil 
by  nalpittion  and  percussion.  Hitter  Vou  Kittershani  found  this  organ  dui-i* 
dedly  enlarged  iu  ten  out  of  thirty-five  csaes  which  he  cxaminal  arter  death. 
The  enlargement  is  llie  result  of  i-ellular  proliferation,  eowmon  in  disciwea 
which  are  att<?nded  by  dyscra«ia.  The  U'ver  in  nmny  patients  undergocti  uo 
jieiveiitible  change,  except,  that  it  may  Iw  pnshoil  u  little  downwards.  It  is 
oti-fijuionatly  found  enlarged  from  fatty  intiltration,  but  uo  special  siguiiicance 
Attaches  to  this,  for  fatty  liver  is  conuuon  in  various  fomis  of  disease  attended 
by  innutrition  and  wasting.  It  is  common  iu  (uherculusis,  and  in  pn^tracte<l 
intestinal  catarrh,  and  i\h  |>athoIogi«il  Hiyjulticanc*  appears  to  bo  the  same  in 
theae  various  dis.<.^iscs.  Tbero  can  be  little  doubt  that  Sir  Wm.  .Tenner  errs 
when  he  litutef^  tbut  albuminoid  infiltration  of  the  liver  is  common  iu  rachitis. 
Parrv'f  Uee,  Dickinson,  and  Senator  agree  that  it  is  rare,  and  that  if  it  does 
«ecur,  it  is  by  coincidence. 

In  a  itiKUwion  on  racliitiii,  m  the  London  Patholof^ical  Society,  Dr.  Dickinson'  spoke 
of  (^nlurgi'uiunt  of  llie  8|>Ieen.  liver,  and  lyiiiphutic  gluiida,  wliich  lie  hiul  olMervt^l  in 
rucliti'ic  etMtes.  According  In  liim,  tlie  spleen  nndergoes  the  grentcdt  enlargement,  tlie 
lyniplialio  glanda  ibo  Irast.and,  of  tlie  latter,  "  tUe  mesenteric  glunds  show  the  nuu^c  de- 
cridrd  swelling.'*  Exueplioiially,  tin;  wpU-cn  is  so  large  that  it  occupies  tbe  grciitLT  part 
nf  llic  left  hair  of  ihe  abdoiuiuul  cavity,  but  a  Icsa  degr*«  of  enlargement  i»  ilip  rule. 
Tilt!  liver  h  apt  to  extend  one  or  two  inches  Ih-Iow  the  ribs.  The  Hwelling,  Dr.  Dick- 
inson ailils,  is  not  amyldid.  "  There  is  no  new  growth  or  <lepogit,  only  an  irn-gulnr 
«levelopmcni  of  the  proper  tisfiucs  of  the  organs."  Both  the  rnrpuscular  and  intersti- 
tial nlpmenu  am  incnMist!4l  in  the  Hvor,  npleen,  nnd  lymphatic  glands.  But  other 
Xncn]l>ers  of  the  society  had  obscr>-ed  this  enlargement  only  in  oerasionat  cawa,  and 
they  considered  it  due  rather  to  (lie  slate  of  h4>nllh  which  caused  rachitis  than  lo  rachitis 
itself.  Dr.  C.  Hilton  Fiiggp  stiiled  ihnl  he  had  failed  to  find  swelling  of  the  liver,  spleen, 
or  lymplmlic  glands,  in  u  large  majority  of  cases.*  An  undue  dei-elopment  oJ'ihe  lym- 
|jliat)c  glamU  i'n>a\  hy[KT(>hwiii  in  very  rntnmnn  in  childry:-n  in  varioiifl  slateit  of  ill-health, 
and  the  mesenteric  glands  are  esjiecially  apt  to  become  fcnlargtd  frcmi  (his  cau&e  in  pro- 
tracted cases  of  inteittinul  cjitarrh  or  irritation. 

The  ahioinen  is  protuhiTant  t'nmi  various  cait-tcs.  Tlie  lateral  deppeflsion  of 
tbe  tlioracic  walls  cunses  the  liver  and  spleen  Uy  descend  a  little  lower  iti  tlie 
ulMluiniiiul  cavity  than  luitural.  The  eidrtr«:emoiit  of  the  liver  antl  spleen, 
the  ftvhle  lonicily  of  the  hiteatinal  mu.-icular  fibre-s.  and  eonw^uent  distension 
of  the  inteetinet^  with  ffoa,  and  the  rachitic  shortening  of  the  spinal  column, 
whif'h  causes  appiftximation  of  tbe  ribs  uud  i)eivis,^iectessarily  pixHluwub- 
domiiml  protuU-rauee. 


>  Laiicrl.  DoceuiU-r  11,  18M. 
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The  kidneys  tliemdulvcs  arc  not  diseatjed  in  rickeU,  but  there  is  an  eum 
rated  diseliurge  of  phoephat^a  in  the  urino,  and,  as  stated  above,  lactic  mi 
und  free  phosphoric  acid  have  been  found  in  thi«  excretion.  The  nrioe  i* 
commonly  ym^i ;  it8  urea  and  tirie  acid  are  diminished ;  aiid  it  aomctijua  oofr 
taiiw  a  sediment  of  oxalate  of  lime. 

The  brain  \&  uamillv  well  develoi>ed,  and  appeant  healtliy,  with  the  noniu' 
proportion  of  white  and  gray  Bubstance.    In  one  I'-ase  the  weight  of  ihis  or^ 
wiw  uecertaiued  by  Dr.  Gee  to  be  titltv-nino  ounces,  and  in  another  fortjr-tw» 
and  a  half  onncee.     In  both  brains  tne  proportione  of  white  and  gray 
stance,  and  their  color  and  oon^i^tencef  seemed  normal. 


Anatomical  Characters  op  thr  Tnran  STAaR,0RTHAT  op  Recoxstrictkh. 
— Til  is  stage  will  be  better  understood,  if  wc  recollect  wliat  has  owurred  durijig 
the  tirst  and  second  atagM.  Tlic  very  vaficular  periosteum  is  drawn  tigbtlv 
orer  convexities,  the  pressure  upon  which  diminishes  the  hj^penemia  anil  tiie 
amount  of  exudation  underneatii.  Over  the  concavities  the  periorteiuD  i* 
loose;  it  is  hyiiei-semic,  with  abundant  new  capillaries,  the  interspace  betwwu 
it  and  the  bone  being  filled  with  the  gelatiniforniBulistunrc  already  desc'-ribcd. 
The  rejiarative  proeoas  goe«  forward  more  rapidly,  and  the  )ie|Ki«ition  ofliioe 
salts  is  more  abundant  upon  the  concave  surtaces,  where  there  have  been  free 
exudation  and  no  com]>rcssiGn  of  the  capillaries,  than  elsewhere.  The  lime 
siilt*  arc  deposited  from  the  blood.  Consequently,  from  the  increased  capillanr 
circulation  and  hypenemic  state  of  the  periosteum  producetl  by  raehitin,  im 
elialky  matter  is  rapidly  efinstxi  wheruver  tlieru  is  an  open  sfiace  under  ibc 
periosteum,  and  where  the  capillaries  are  in  a  state  of  engorgement,  flenoe 
the  reconstructed  bone  is  thicker  and  firmer  upon  the  concave  ad])eet  of  the 
Itnig  bones  than  elsewhere,  and  tbluuest  upon  the  convex  aspect  where  tbt 
periosteum  is  more  tense,  and  it»  capillaries  more  or  Icse  compressed. 

It  is  a  question  whether  true  ossification  o^■eur8  at  firet  durmg  the  repert 
tive  atage.  The  dciM^sition  of  chalky  matter  is  de^igiiated  by  fome  writefs 
an  a  petrifaction  rather  than  a  true  bone-tVjrmation.  Trousseau  likens  it  w 
the  fonnation  of  callus  after  a  fracture.  It  certainly  produces  a  substance 
more  compact  than  onlinary  bone.  The  tenn  ''cbumation"  has  been  applied 
to  this  new  osseous  funnatiun,  and  I  have  designated  it  "cwteo-sclerosis."' 
Some  years  since  I  examhied  microscopically  an  adult  Iwnc  which  exlubiteii 
the  mchitic  curvature  in  a  marked  dogi-ee,  and  was  very  hanl.  It  containwl 
the  elements  of  true  bone,  hut  I  was  in  d(nibt  whether  the  part  examioeii 
was  formed  during  convalescence  from  rickets,  or  in  the  subsequent  growth- 

Kecovery  from  rickets  is  gradual.  Little  by  little,  the  cartjlaginoos  imi 
periosteal  proliferation  ceases,  the  hypertemia  abates,  and  the  bomj-producing 
tissues  return  to  their  normal  state,  O-ertain  of  the  deformities  are  peraa- 
nent,  but  others  disappear  in  the  further  growth  of  the  skeleton. 


BYMfTOMa  OF  Kacuitis. 


iJlH 


Preceding  and  accompanyijig  rnchitis,  symptoms  may  be  prooent  wh 
dao  to  indigestion  and  intestinal  catarrh,  sticn  a«  Uatulencc,  uidiealtby  stooU, 
and  poor  or  capricious  appetite.  When  rachitis  begins,  the  infant  becocK* 
fretful ;  its  sleep  is  apt  in  1)6  restless  and  disturlK-d,  and  it  awakens  ofteo.  1' 
repels  attempts  to  amuse  it,  and  is  apparently  aimoyed  by  them.  lfuwe«i»l 
mother  spt^uk  of  it  as  a  crtiss  child.  It  penspLres  freely  from  the  head  wd 
neck,  both  when  awake  and  when  asleep,  wdtile  the  extrtriiiities  and  trunk  w? 
dry.  Its  pillow  is  wot  with  perspiration  during  sleep,  and  sweat  drops  na> 
be  seen  upon  forehead  and  face.     If  the  surtace  l)e  dry,  a  little  excitement  nr 
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elevation  of  tciiQ])craturo  cautH?H  the  {^KM^pirotion  to  app{>ar.  Tlie  rachitic 
child  does  tiot  woU  tolerate;  the  bcdclothi's,  and  attempts  to  throw  them  off 
from  iU  linilw,  oven  in  uool  woalhtT,  lying  cxjKwcd,  and  auising  conBidcrahle 
aniioysjiice  to  the  nunw.'  wlio  strivet*  to  jn-evetit  its  taking  oold.  Sometimes 
luiliiiriu,  due  to  the  moist  state  of  the  skiu,  apj>ear  upon  the  face  and  neck. 
The  subcutaneous  veins  which  return  blood  from  the  head  are  large,  and  the 
|ngTilar  veins  full. 

Another  symptom  is  Boon  ohaerved,  to  wit,  tcudeniess  over  a  considerable 
part  of  the  surface,  perhan«  largely  due  to  the  morbid  state  of  the  porioateum 
overso  many  bones,  thougti  it  is  also  experienced  when  preaeui-o  is  made  upon 
soft  part«,  iw  the  abdomen.  The  tenderneiw  is  probably,  in  part,  tlie  cause  of 
the  fretful  disposition.  The  little  patient  appears  todi^eatl  to  be  touched;  its 
flcAh  is  sore;  it  re{>els  attempts  to  amuse  it,  and  wishes  to  be  quiet.  Dand- 
liiig  it  upon  the  arras,  swinging  it,  or  even  walking  with  it,  which  delights 
the  healthy  child,  and  elieiU  a  smile  or  notes  of  glee,  only  adds  to  it*  discom- 
fort. It  in  nioftt  at  ease  when  left  alone,  upon  a  m^II  eot  or  pillow,  or,  if  it  Imve 
craniotabes,  when  quietly  hold  over  the  sliouUler.  Languor,  diHincJiimtion  to 
ii««  the  limbs,  or  to  play,  mo<lierate  thirst,  with  other  symjitomB  referable  to 
tlie  digestive  apparatus,  which  are  preseut  in  many  cases,  and  which  liave  al- 
ready been  described,  are  wwn  followed  by  clmngei*  in  tlie  skeleton,  which  are 
perceptible  to  the  wieht  and  on  palpation.  The  pulse  and  temperature  in  a 
UkTgc  proportion  of  tlie  ordinary  chronic  eases,  do  not  deviate  from  the  healthy 
state,  except  that  in  some  patients  tliere  is  a  slight  febiilc  movement  iu  tlie 
latter  part  of  the  day. 

Although  rachitis  is  ctrdiniirily  a  chronic  disease,  insidious  iu  its  commenee- 
xuent,  gradual  and  nrogressivu  in  its  devt-lopnient, occupying  mouths,  there  ia 
ao  acute  form  whicn  is  attended  hy  more  marked  febrile  movement  and  ten- 
derness, and  in  which  tlie  articular  swelling  appears  more  quickly. 

A  bruit  de  souffirty  of  greater  or  li«8  intensity,  Hvnchronons  with  the  pulse, 
ha-s  fpt?f|nontly  lieeu  luyird  in  rachitic  cases  by  applying  the  car  over  the  ant*^^ 
rior  fontanelle.  Drs.  AVhitncy  and  Fiselier,  New  England  physicians,  first 
called  attention  to  thin  murmur,  believing  it  in  Iw  a  eign  of  chronic  hydro- 
cephalus. MM.  Riltiet  and  narthez  heard  it  in  caws  of  rachitis,  and,  tliero 
fore,  concluded  that  the  American  physicians  had  confounded  the  twodiseiieca. 
Slore  recent  observations  have  established  the  foot  that  tins  bntU  has  little 
diagnostic  value.  It  is  heard  whenever  there  ia  sufficient  jiatency  of  the  an- 
terior fontanelle,  both  in  health  and  ilirtcn^>,  for  sound  is  conducted  bettor 
through  u  membnme  than  throngli  bone.  Br.  "VVirthgen  heard  the  i/ntU  iu 
22  out  of  52  children,  of  whoni  all  cxceitt  four  were  in  good  liealih.  I  have 
auscultated  tlie  anterior  fontanelle  in  29  infante,  who  were  with  two  excep- 
tions between  the  ages  of  three  and  thirty  montha.  Al\  were  well,  or  affected 
merely  with  trivial  ailments  which  did  not  affect  the  cerebral  circulation. 
In  most  of  them  a  murmur  could  bo  distinctly  heard,  rtyuclironuus  with  the 
respiratory  act,  and  in  15  of  the  SO  cases  no  other  somid  could  be  detected, 
wiiile  iu  the  remaining  14  a  bruU  could  be  detected,  synolirououB  with  the 
pulse. 

Complications  and  Sequkuk  of  Rachitis. 

_  These  have  been  in  part  described  in  the  foregobig  pages,  but  tliere  are  cer- 
tain other  results  of  the  disease  to  which  it  is  propt-r  to  call  attention.  If 
the  deformity  in  the  thoracic  wall,  namely,  the  lateral  deprcfision  of  tlie  ribs 
and  anterior  projection  of  the  sternum,  be  great,  we  would  naturally  expert 
that  the  two  important  oivans  underneath,  tne  heart  and  lungs,  would  receive 

.WOaUi  detriment.     Cpon  t£e  surface  of  the  kmrty  at  the  point  where  it  sup- 
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ports  the  Rot>enod  ribi§,  a  white  patch  in  often  found,  due  to  thtckcuiof;  of  ^ 
]>ericardiuin  taut  proliferation  of  the  eiidotheliitt  i.>e1Is, jti^t  m  thiekcniug  t^tha 
skill  in  the  oalin  of  the  hand  occurs  from  fricti<»n  and  pressure  ujiou  that  j«H, 
It  is  probnble  that  tlii«  pressure  Jolw  not  seriously  inifioir  the  function  it  ■' ■ 
heart,  but  it  may  iucreane  tho  weaiknww  of  it«  inovcrnents  in  anyaalb.n 
di^'Artc  whicli  may  occur  dnriug  the  rachitie  period.      The  iinury  «nstai&Kl 
b^-  tlic  lunffif  w  greater  and  more  apparent.     It  the  rib«j  be  flexible,  and  nnich 
deprewted,  full  mflattoii  of  the  lung  cjumot  occur  in  those  parts  where  the 
deijrcfsion  i«  greatest.     Seini-e<ina]»se  of  certain  lobule«  is  apt  to  oo-ur,  ml 
even  complete  c(i]lapt*e  of  the  distant  thin  edges  of  the  liiug.     Tlie  hires:  of 
rcHpiration  falU  uiief|nally  upon  ditt'ercnr  parts  of  the  hing.      The  interior 
j>ortion,  which  ancends  witb  tlu-  f'teninm  U(*  that  is  propelled    tbrwani.  i? 
mort'  liilly  dilatetl  than  tlic  latenil  and  iKwteriur  inirta,  and  hence  it>  spt  lo 
become  eniphvrtcmatoui*.      If  in  this  wtate  of  (lie  thorax  and  lungs,  eevov 
bpouchitis  or  bmncho-pncunionia  arise,  the  state  i«  one  of  great  peril    Tlw 
raucuH  and  pns  bciiie  expectorated  with  diffii'ultT,clng  the  tube*  and  prodow 
dyspno'ii.     r  nil  hif^iiimtion  in  tlielnteral  and  dejicnding  portions  of  tnelm^. 
wliich  is  re^^uiifd  i>i  order  to  expel  tlie  mucus,  not  cnx-urring.  the  result  not 
Ije  nnfav'orable,  eviii  in  eonipamtively  mild  forms  *>f  intlanmiatiou.      B; 
chitis  and  hmncho-pnctnnonia  uiv  the  eaunes  of  death  in  not  a  few  cjifie* 
Buvere  rickets,     t'ertuin  writeii*  state  that  chronic  kydrocphulvis,  tiiairh 
and  erlmnjtfia  may  coniplictite  nudiitis.      I  have  not  seen  anj'  t«i»e  iti  w 
rieket8  seemed  to  sustain  a  eansative  illation  to  either  hydnx^plmlusw 
rho^,  but  we   know  that   diarrha-u    fre(|m-ntly   prccedoe  and  accora 
rachitis,  and  its  relation  to  it  i»  that  of  cause  mthcr  than  eflect.      Thin  tf 
jcct  has  been  sufticieiitly  treated  of  ui  jireceding  pages.     Rachitic  Infants 
iiear  lo  be  more  liable  to  eclampsia  tlnin  thofio  who  are  healthv.     Tliis  wo* 
t)c  infen-c*!  from  their  Uabiiity  to  lar^nigiemuB  atridulus,  for  tLere  is  a  niiuili 
tude  hi  tlie  nature  of  these  neur0Be«. 


PiAUNosig  OP  RAciime. 

liai-hitis  in  many  instances  continues  a  considerable  time  before  it?  natnn 
is  Huspected,  the  symptoms  to  which  it  gives  rise  bein^  orerlooked,  or  attrib- 
uted to  other  causes  than  the  Irue  one ;  and  yet  it  is  importuut  that  an  early 
diagnosis  Ixi  nuulc,  for  it  is  much  mem*  unieiiable  to  tn-atment  in  itB  early  thim 
in  Us  biter  stages.  The  dcfonnities  which  mar  the  I>cauty.  and  to  a  cerraiu 
extent  impair  tia*  activity  and  usefnhic«s,  of  so  manv  who  have  been  nuhitic 
in  chil4lhoo<l,  may  often  be  pivvented  by  early  liuignosis  and  trcatruoit. 
Many  with  this  disease  do  not  tfhow  the  u^ual  signs  of  faulty  dige^on  n^ 
iiuiutrition,  especially  on  cjisuul  insjwetion,  for  there  may  w  eousidrniT'le 
udipoee  development  and  rotundity  of  features  and  fonn  in  a  rachitic  rbiM: 
while,  on  the  other  hand,  there  nm  nnmemns  instance**  of  inal-nntrition  uwl 
wasting  without  rachitis,  I'larly  dingnosis.  when  the  aifeetion  is  of  ii  niil'l 
type,  is  n( cessiuily  difficult,  but  a  watchful  and  painstAkine  physician  will 
ct>niniouly  detect  Ihe  diiseatfe  before  it  haa  run  inauy  weeks,  if  he  ht^r»  in  mind 
ita  frecpieuey,  and  looks  carefully  for  it. 

If  cjiUwl  to  a  suspected  case,  we  should  inquire  into  the  history,  and p<l^ 
tieularly  whether  there  have  U.-en  signs  of  intestinal  catarrh  or  innutnii*™. 
Tlie  ^ums  should  he  iiu*iM^etwl  to  ascertidn  whef her  then-  i^  t)actrwardtKM«  i" 
dentition,  and  the  bead,  to  note  its  shai»e  and  size,  whether  it  is  eloiigtU'd,  i* 
whether  it  approximates  the  wniare  shape,  with  broad  forehead  so'i  Uiff 
protuheratii-eK.  We  should  notice  alw»  the  state  of  the  fontanelles  aud  wifiins 
and  whether  there  are  aottcning  and  thimiiug  of  the  cranial  hones.     T^ 


PROtiNOSIS   OF    RACHITIS. 


278 


oosto-chondra)  articiilntioiis  and  tho»o  of  the  wrist,  should  also  be  (."arefully 
examiiiod  to  ust-urtuin  it"  there  is  any  (.'nlai^'nient,  and  the  shape  of  the  tho- 
nm,  wliieh  hogins  to  exhibit  the  raoliitie  detbriuity  at  an  early  stage  of  the 
(Jiwjute,  nhoulu  Ukfwi.«e  bo  noticed.  We  («houId  altto  examine  the  child  in 
reterence  to  other  let^^  proiuineikt  sigiit<,  i*ut'h  as  spitiat  curvature,  abdominal 
protuberance,  muMMilar  weaknttw,  and  relaxation  of  ligaments  (which  produce 
tWble  and  unsteady  uso  of  the  lindwX  i>orHpiratioD»  upon  the  head  and  neck 
from  slijcht  excitement,  and  during  rtieep,  fretfuhnMs,  etc.  If  mchilis  Iw  pre- 
sent, L-ertaiu  of  theee  signs  will  btt  observed. 

Tlie  lato  Dr.  Parrj*  called  attention  to  the  importance  of  making  a  differ- 
ential diagnosis  between  llm psciuto-p^tntpleffia  0/  nw/iids  and  true  j>araple^ia, 
whicl)  is  the  prtmiinent  nyniptcnu  of  inj'nntiif  }»tnil^f<{s.     The  rat-liitic  child, 
£rom  mus**ular  weuknetw  an<l  ligamentous  relaxation,  and  from  the  soreness 
auid  tendenK'*w  c<immon  in  this  condition,  may  seldom  use  his  legs ;  may  sit 
or  lie  qnietly  at  the  ftffC  when  healthy  children,  if  awake,  are  constantly 
im>vin^  tlicir  limbs.     It  we  attempt  to  make  Iiim  walk  or  stand,  his  legs  may 
l>e  so  limp  and  po\v-erlcss  that  they  give  way  under  his  weight,  but  this  is  a 
ciittcrcnt  state  from  jmralysia.     In  iiaralysis,  the  liiult  is  in  the  nen'ous  sys- 
tem—iLsually  in  the  nervous  centres— wnereaa,  in  rachitis,  it  is  in  the  mus- 
cdes  aJid  Hganients.     Tlie  rachitic  child,  when  sitting  or  lying  down,  rttadily 
Tnoves  his  logs  if  his  feet  Ik*  tickle*!  4)r  pinchwi,  while  tho  paralyze*!  limb 
responds  to  the  irritation  ini|wrfectly.    In  nifantile  jMiralysis,  the  loss  of  mna- 
cular  jMiwcr  is.  with  few  exceptions,  confine*!  t^  the  muscles  of  tlie  lower  ex- 
truiuititsi;  but  in  rachitis,  tlie  muscular  feeblenesM  is  monj  general,  being 
noticeable  in  the  arms  as  well  as  in  the  legs.     Gmat  relaxation  of  the  lign- 
Tneiits  is  in  most  instances  due  to  rachitis.     It  is  especially  noticeable  in  the 
ankle  and  knee-joints,  and  is  a  diagnostic  sign  which  should  not  be  overlooked 
^K  in  the  examiimtion  of  a  suspected  case  of  tnt;  disease. 


PllOtlNOgIS  or  RACFITtft. 
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The  prognosis  of  rickets  is  usually  favorable,  provid(Hi  that  nosorioiis  com- 
plication arises.  Rachitia  \a  not  in.  it«clf  fatal,  under  ordinary  <-iriumHtanc<*. 
tliere  be  mucJi  lateral  depression  and  narniwing  of  tlio  thonix,  the  fum^ 
tioiLH  of  the  heart  and  lungs  may  be  emharruased,  niitl  if  the  j>uticnt  have  a 
•evero  l/ronchial  t^innftyOt  bi-oiicho-pueii mania,  iht-  conditiun  bi-comt^  one  of 
danger.  Raclutic  children  seem  to  be  es{tet;ially  liable  to  catarrhal  attacks  of 
the  air  poMagea,  and  eveii  a  niodcrato  catarrh,  with  a  ileformed  thorax,  may 
prevent  proper  decarbonizatiou  of  the  bloo(!,aiid  causo  Uvidity  and  dyspnoea. 
Tberufon',  now  and  then,  a  rachitie  cliild  suocumlts  to  an  attack  01  inflam- 
mation of  the  resniratorv  apnanitus,  wlucit  would  not  havclH'en  fatal  if  there 
ha»!  iKjen  no  racliitic  dctormity.  We  have  seen  tlmt  in  wliatever  way  it  may 
act  to  produce  this  form  of  spasm,  rachitis  is  a  ttause  of  farfpiffisnius  .'^Iriffuhut. 
Occasionally  spasm  of  tlio  i^lottis  is  fatal,  but  cases  with  such  a  temiinati(m 
are  rare  in  America,  thouffii  not  infrequent  in  sonic  European  couutrictj. 

Of  tlio  iliseascs  of  childhood  wliich  rachitic  children  tolerate  badly,  and 
which  may  prove  fatal  in  consoqueueo  of  racliitic  bone-sot^ eniiig  and  de^ 
forraity,  jHrtussi/i  shi>uld  Ix'  mentiouwi.  If  this  l>e  severe  while  tho  rilw  are 
soft  and  yielding,  and  then;  l>e  lateral  tlepression  of  tlie  thorax,  tlie  spastnmlic 
cough  prodn<.vs  (jreat  sutlcriiignnd  involves  danger.  Lividity,  feeble  action 
of  the  heart,  puluiouarv  and  ccrcbnd  congestion,  and  i*clampsia,  may  occur. 
is^jr,  if  it  be  attciuled  by  considerable  bronchitis,  and  csjiccially  if  it  !» 
WnpHcalcd  by  broncho-])nenmonift,  is  also  one  of  the  dangerous  intercurrent 
diacasis*.     The  gravity  of  thew  inflammations  of  the  res>piratory  apjiaratus  !» 
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usuully  proportionftte  to  the  cl^^^tM;  of  recession  of  the  rib*  duritig  inspiratW. 
Witli  those  exceptioiw,  an<l  with  that  of  risk  to  the  married  feniale  wlioW 
defonnitjt'  and  Btiint<;d  jj^rowth  cii"  the  pelvic  bone«,  thf  rachitic  an;  uollia^jlt; 
to  any  ulterior  seriour*  cousequouces.  Minor  itt-t'onuitiei*,  in  mild  caM6,Do( 
infrequently  diwippeiir  in  the  Hubsetpient  j'njwth  ol"  the  wkeletou.  Thfl  older 
the  Child  iw  when  rachitift  begins,  the  milder  is  ordinurily  the  fomi  of  dii- 
diHcase,  and  tiie  more  speedy,  consequently,  the  recovery,  and  the  \tm  Use 
deformity.  In  the  gravest  cases,  t}ie  disease  will  ahuost  always  he  fouixl  tv 
have  begun  under  the  age  of  one  year. 


Treatment  of  RAcmTis. 

The  correct  treatment  of  rachitis  is  evident  when  we  consider  its 
aiid  tlie  nature  of  its  causes.  The  obvious  indication  is  to  restore 
nutrition.  This  requires  both  hygienic  and  therapeutic  measures.  Tfi? 
ainirtmcnt  in  whiih  the  child  j-esiaes  should  be  dry,  airy,  and  ptentit'ullv 
BUpplieil  with  light.  He  should  be  taken  daily  hito  the  open  air,  inonJtTro 
invigorate  his  system,  but  in  such  a  way  aa  not  to  increase  hie  enfForing.  on 
account  of  his  general  tcudeniess.  Residence  in  the  countrj'  is  far  preftrablc 
to  that  in  the  city,  because  of  tlic  better  hygienic  conditions  which  \i  yn- 
curcw.  Tlic  purer  air,  the  better  diet,  and  consequently  the  more  robu^i  A<-- 
volopmcTit  gained  by  ruml  life,  arc  imj^»ortaiit  lulvantages,  to  obtain  wbicli  t* 
abundantly  worth  pecuniarj-  sacrifice  when  the  children  of  a  family  are 
rachitic. 

The  tfi'd  in  rachitis  should  receive  particular  attention,  aince  indigeetioo 
and  gustrck-intestiufti  dcmngenicnt  sustain  a  causative  relation  to  ao  mujr 
cases.     Quod  breast  milk  ought  if  jKissible  to  be  obtained  until  the  child  h» 
reached  the  age  of  ten  monthR,  and,  if  the  mother's  condition  be  sudi  ilmt  >hv 
caiuiot  fnniifth  it,  a  wetniurse  should,  if  practicable,  be  employed.     But  alttf 
the  age  of  six  montJiji  additional  nutriment  is  required.     As  a  rule,  the  infant 
shnuUi  bo  weaned  at  the  age  of  twelve  months,  but  longer  nursing  may  be  bwt 
under  certain  couditious,  iu»  the  presents  of  hot  weather,  an  abuiHhut  BUpflr 
of  gooti  breast  milk,  and, on  the  part  of  the  intunt,  feeble  digestion  and  ewilT 
deranged  digestive  organs.     Iii  case  breast-milk  cannot  be  obtained,  ww* 
milk,  pmtierTy  ililuted,  according  t^i  the  age,  with  water,  or  with  a  soluliiw 
of  one  of  the  ftiods  for  infnnts  which  the  shoiw  contain,  is  probably  tbt  l)crt 
substitut*!.     I  havu  slated  that  rachitis  seldom  appears  before  the  ageof  tlin* 
or  four  months,     Vttv  an  infant  of  four  months,  cow's  milk  tthouldue  dilulrti 
with  alwut  ono-foiirth  part  of  water,  but  after  the  a^i  of  bIx  months  uo  diln- 
tion  is  required.     I  prefer  to  sweeten  the  milk  not  with  caue  sugar,  but  vidi 
Liebig's  uifant's  food,  prepared  by  Hawley,  Uorlick,  or  Mellen.     Coiideneed 
milk  18  now  iimch  ustMl  in  tlio  cities,  and  is  pre|>ared  by  American  companies 
as  well  as  by  the   Anglo-Swiss  ci.>infiuny,  but  it  pui^wsses  no  advanlagtcivir" 
ordiniu-y  lailk,  if  the  hitler  «ni  be  ubtnirRKi  fresh  and  suflieiuntly  nticii.   It 
possesses  only  the  advantage  tliat  it  can  be  longer  preserved  without  fenoai— 
ttttive  change.     Inlants  over  the  age  of  five  or  sue  months  inquire  the  admix.— 
ture  of  farinaceous  food  with  the  milk,  at  first  in  j^mall  quantitj*,  biil  i** 
greater  proportion  as  the  age  increases.     Barley  flour,  oatmeal,  stale  liw^i 
crumbled  fine»  Ridge's  food,  imjKTial  jrranum,  etc.,  of  the  shoi*,  fonii  soil** 
ble  adtiitions  to  the  milk  diet.     For  infants  of  the  age  of  nearly  one  y»r, 
considerable  variety  may  bo  allowed  in  the  diet:  a  jHitato,  bakc<l  imd  mw»*j' 
like  flour,  the  juice  of  beef,  stale  bread  and  butter,  soda  cracker  and  l^f' 
etc.,  may  be  allowed.     T  have  elsewhere  stated  timt  in  one  of  the  nistitnrii 
of  New  York,  mchitjs  from  lieing  wunmon  was  made  to  di^ppear  * 
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entirely,  bv  allowing  a  more  genopotw  diet,  a  part  of  whk-h  wa*  the  daily  qm 
of  a  little  beef-tea.  Xo  absolute  directioiiit  can  1m?  given,  liowever,  as  ifguirls 
the  diet.  Variation  must  be  alloweU  accortling  to  the  seawon  of  the  year,  and 
individual  pcculiariticH.  Cow's  milk,  disajfrees  with  some  uifuutti,  and  in  hot 
weather  with  tuany ;  ao  tliat  it  id  neeesuary  (o  subsl  ititti;  for  it  Homc  turiiutocoiu 
fcKKl,  with  pcrhapa  juice  of  meat,  or  the  white  of  t^g. 

Mcdieines  whitm  improve  the  nutrition  and  geneml  health  are  all  more  op 
low  Ui*eful  id  the  treatment  of  rachiliH,  but,  fn>ni  the  nature  of  the  dit«eaw, 
Uitu  is  specially  indicated.  I  have  not,  like  **ome  obnervern,  discarded  the 
use  o{  cwHivcr  0*7,  believinjr  that  it  aiwwure  u  gixid  pur)>oi*f  in  inipixtvin^  the 
general  nutritive  proce^t*.  The  following  prescription  will  bt-  found  ust^ful  in 
uiwt  cases:  B.  Olei  morrhua;,  t^iv-viy ;  Aqufe  ealeii*,  8ynipi  i-aleii*  laelo- 
phui«phutii^  fiji  fliv. — M.  Of  this,  one  tea«po<»nfnl  may  be  given  four  or  five 
tiraert  daily  to  an  Infant  of  one  year.  It  may  he  too  hixative  in  the  Mimnier 
monthti,  when  lime-water  in  milk,  which  w  eonstipatiiig,  ahould  be  n^ed 
instead.  Flei-schmunu  reconimentlH  the  fiuorine  wmprtumb  in  ortlcr  to 
inereaec'  and  lianlen  the  enamel  of  the  teeth,  I  havf  had  no  experience 
with  theijc  remedies,  but  the  theory  of  their  «ee  appears  to  be  ttound.  He 
refommends  the  employment  of  fiuorine  betwoeu  the  tenth  and  oij^hteeuth 
months,  in  the  form  of  the  tooth  pastilles  of  Ehrhardt  or  Hnnter,  which  con- 
tain the  neutral  fluoride  of  potassium.     One  of  them  is  administcrc-d  <l»ily. 

Ajuong  other  a^euta  whu-h  may  ha  found  useful  may  be  luentionetl  the 
i'(ini[K.mnd  wyrup  ot  the  j)li(jr»phatef*,  tlie  citrate  nf  iron  and  quinin,  wine  of 
in>n,  tiie  various  prepiinitioris  of  cinthomi,  valoiuba,  ete.,  since  such  tonics 
when  judiciously  administered  aid  in  the  restoration  of  healthy  nutrition. 
When  complications  arise,  the  treatment  should  be  modifie<l  to  meet  the 
«xigoneiei*  of  the  caae.  ilost  of  the  diseases  which  complicate  rachitis  require 
similar  treatment  to  (bat  which  it*  appntpriate  in  tlieir  uidettendeut  form,  but 
ail]  URtusuruH  of  u  depressing  nature  must  be  uuifurmly  uvuided. 


SCURVY. 


BT 
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ICKOBOS'dBXBRU.  Of  TUI    PXITHO  STATSH    SAVT. 


Synontmb. 

Ijittn,  Seorbntut;  French,  Seorbut:  SpanUh,  Eteorbuto;  Italinn,  Seorbuto:  G«nnan, 

Seharbaei. 

These  appellations  are  derived  from  the  old  Saxon  word  Scarhork  (nicer  of 
the  mouth),  or  from  tlie  Schivo»ic  word  Srtirb  (diHwise).  We  ma>'  define 
flcurvy  as  an  ae<|uired,  coimtitutumal  d](*cafie.  dctemiiiip*!  Iiy  thf  use  of 
irapr(»i>er  diet,  and  almost  wholly  hy  abstention  from  pueoiifpnt  vegetable 
food.  It  ifl  chanu^tiTixed  by  certain  altemtioiw  in  the  vital.  |iliy»ifal,  ancl 
chemical  prn|K!rtiefof  the  l)liK>d,aud  by  dicturlianoeHof  the  textural  intei^ity 
of  nearly  all  the  constituent  tissues  and  orpins  of  the  boily.  Tlie  perverted 
nutritiou  is  raauifested  by  latitude,  wearines^i,  debility,  hreatlilctwneiitt,  lo*«  of 
niusenlar  power,  de^in?»wiou  of  spirits,  and  hemorrliajiio  extravaAationR,  par- 
tipnlarly  into  the  ekin  of  the  lower  extreniitie«;  the  outaneous  blntehos  (/W»v 
chiir.^  vibiccB^  frrht/mose.^)  are  of  var3'ing  size,  color,  an<l  form.  The  skin 
otx.'ttiiionally  is  the  seat  of  blee<Iing',  inveterate,  and  slou^liin^  ulcerations. 
Kcfhymotii"  discoloration  occurs  also  in  the  mueotts  memliranes;  tlie  cuma 
l»ucome  '*Poiitry,  and  Meed  eaHily,  and  the  sanions  disohan^cfl  from  thcni  infect 
the  broatJi  with  a  foul  oilor.  Hlood  ia  sometimes  pourc<i  out  into  the  viMi'cral 
ieaviticB  and  eanals,  giving  rise  to  the  various  forma  of  local  hemorrhage. 
The  serourt  menibranos  display  alterationo  of  varj'ing  a8|)ect,  caused  by  eltu- 
Bive  or  intlaniraatont'  action.  It  may  happen  that  exudative  products  occur 
in  the  mibstanw  of  the  viscera  nu<l  organs,  in  w^hicb  case  they  arc  cxeecilingly 
apt  to  light  up  intlummutory  diaturbanees. 


History  op  Scurvy. 

Tliere  ie  no  reliable  evidence  to  be  found  in  ancient  medical  literature  that 
this  diseaae  wia  known  us  an  independent  and  distinct  patlioIoKical  entity. 
Certain  soorbutic  phenomena  were  recognized,  but  always  &&  allied  and  linked 
with  those  of  other  and  diverse  morbid  conditiona,  as  ergotifun,  typhus, 
diphtheritic  stomatitis,  malarial  cachexia,  splenic  disorders,  and  ictema. 
There  can  he  no  doubt,  however,  that  the  conditions  for  its  development  were 
in  curly  times  frequently  supplied  by  the  prevailing  and  wide-*pread  igno- 
rance and  neglect  of  the  plamest  facts  of  t*anitarv  prevision,  bv  the  frerjucnt 
iaminee  fVom'  failure  of  cro^w  or  other  national  culamiticA,  by  the  movements 

(277  J 


276 


scxmvT. 


of  large  arroieti  througli  uTi<^ultivat«!  torritorio**  or  deaert  wast«ff  whw 
food-eupjjlios  wore  ini{>06diblti;  by  the  recurrinjc  8ie|i;ea  of  lai|^  cities;  wkI. 
luytly,  bv  thu  tohi]  n(.'gleet  of  horticulture  wliit-h  exiwt^l  until  a  wnimrativjy 
lute  jipruxl.     Tluwf  are  tlio  fir»'inii«taiicc8»  ut  leant,  whifli   in  nioueni  tiiins 
have  mttUo  u  record  toeming  with  the  most  destniotive  outbreak!*  ot"  tIh'  ilir- 
ea«e.     Those  a  priori  consicieratioiw  tend  strongly  to  an  atlirmative  t-onditfiofi 
08  to  the  prevulonco  of  :*curvy  at  all  iwrioda  of  the  world's  history,  and  muW 
it  probable  tliat  the  failure  to  identity  it  was  simjily  due  to  a  lack  of  patlic^ 
logicul  (U»c-rin)inution.    A'arious  allusions  to  diseases  preRcnting  scorboHc 
pbenoiuenii  t-ari  be  t;leaned   from  early  author**.     lIi|HKKrnit«*,'  i^jwakingof 
enlargement  of  the  j^pleeii  (artx^t  f**r<M)<  ennmcrates  such  symptoms  va  a  pwlid 
s»kin,  oftensive  ba-atb,  disease  of  the  gum*',  and  ulcen*  of  tlje  legs;  ind  ig»ii 
in  hi«  deseription  of  the  lixtin  olimtiT^^  or  convoliitlus  sonauinctis,*  be  coven 
still  luuru  of  tlie  scorbutic  nymjtt<ini»,  mentioning,  in  wldition  to  the  fnifr 
ffoing,  epintaxis  and  imjwired  locomotion.     CelftUA,*  Areteeu*,*  Cnplin»  Aiuv- 
fiamis,'  Viinluft  -Kijiiieta,'  Avioenujt/  and  othei*,  have  rlone  little  else  Uuui 
jiiirophnwe  the  cliTiieal  thwriptions  of  Hippocratofl.     Pliny,'  in  reterrin?  to 
the  army  of  Ciewir  Geramitii-UH,  states  tluit  a  i»ec-uliar  diaea-se  of  the  moath. 
oilled  »tuni'tc*nx\  or  Sfclotiirfx-,  nfltTte<l  the  wildiers  while  enaunjteil  ia  Ger- 
nmny,  near  the  wa-t^MHt,  antl  was  att^niU-*!  with  dropping  out  of  the  teedi 
and  ini|rcdt:'d  loeomotion;  and  he  adds  that  in  treating  thia  malailytheH/r^A 
Urifaumtt]  ant)  fresh  vegetables  were  used  with  miocefti.    And  Strabo'  tell«» 
similar  Htory  of  a  dangerouu  diwace  named  atc^Moxif,  asBailiug  tlie  armv  of 
^tmt^  Uallus  in  Ai-jbia.     Manvlluft"  alludes  to  an  uleerativc  atltHtionot  tlw 
niniith,  (i,srri/(),  for  wliii*b  he  tiH>  reeonimend»  tho  Ifirha  i^nVaNfi/ori,  s  pUot 
now  U-lioved  to  l)c  idi-iitical  with  the  /itnncjr  aqniitir\i&, 

80  run  th«  historical  and  mc<li(«l  records  aa  tar  as  antiriuitj*  has  Rhc<l  anv 
light  uiK>n  this  disease,  an<l  they  are  altogether  too  detieient  and  obeciire  to 
authorize  any  coucluaion  aa  to  the  real  nature  of  the  imtbologieal  procesw 
intended  to  be  described.  The  phenomena  of  scur\'j'  are  so  f^ceuliar.  aiwl  the 
eonditiona  of  it«  oeeurreuM'  so  sm^eial,  that  it  may  well  excite  surjirise  that  it 
was  not  retH>gniz(id  in  the  carlifBt  times*  l>y  those  writora  who,  even  nw, 
are  accorded  the  hi«jhe«t  credit  for  their  clinical  acumen  and  precision.  An 
explamition  might  \w  sought  in  the  fact  that  the  diiwase  did  not  really  pre- 
vuil  to  any  great  extent  in  the  mild  climate  and  fertile  Innd^  of  the  ?ootfi  of 
Ennvpi',  in  which  tho  litenirj-  and  n]e<lical  writers  of  iintiiinity  chieflv 
tlounslied,  and  where,  it  is  well  known,  succulent  vegetablej*  eTi-w  loxan- 
antly,  and  formed  a  part  of  the  common  diet  of  all  elassefl  of  people. 

It  is  stated  in  the  Book  of  Numbers  (chap,  xi.),  that  the  chihlren  of  Israel. 
in  ^oiug  through  the  wildemet*»,  longed  for  the  locks,  garlic,  and  onions  nncn 
w}iK'b  tiicy  had  fed  in  Kgvpt.  whilst  Hemdotus"  tells  us  that  not  lets  llinu 
one  thouwind  hIx  hundreti  talent*  were  [taid  for  radishes,  onions,  and  garlio 
consumed  by  the  workmen  employed  in  erecting  one  of  the  pyramids.  Id 
Home,  garlii-  (seomed  by  Horace"'  as  only  lit  for  the  "dura  mes«»onun  ilb"! 
was  alno  employe<l  as  a  condiment,  and  the  well-known  proverb,  '■^Uixfipi^ 
»aiaro(,"  provcs  that  in  Greece  cnbbagtw  nmst  have  fonned  the  most  plebeian 
fare  (Ourran).  So  favorable  a  climate  and  such  dietetic  customs  would  iwh 
atibrn  the  same  opj)ort.unit.iefl  for  obsei-ving  tlic  diseaae  a«  the  cold,  iulio* 

'  Prorrlifltiooriim  lib.  U.  '  I.iber  do  intBrnts  affMtionibiu. 

>  IV  iiHHiioinA,  lili.  If.  cap.  vii. 

*  L)«  cansia  ot  HignU  diiiturnorupi  ninrbnrum,  Lib.  f.  cap.  xiv. 

*  Mnrlmrnm  clirflntrrtrum  ]lb.  tii.  r-iip.  iv. 

'  It«  re  medica,  lib.  tii.  cap.  xUx.  >  Caiii^al*  uiLilfciniv  H1>.  IK.  friD  xv.  Iraet,  i.eip.  t- 

*  Natiirnlii!!  hintoriiR  lib.  xxv.  cap.  Hi,  *  Gcoffraphicorum  lib.  xti. 

■0  Jlx  nii^dirami-iitiii,  un)>.  xi.  i^  l\\«i.  lib.  U.  BuUrpa,  cap.  cxxv. 

"  B|Hidon  lib.,  carm.  UL. 
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pitable,  and  unfertile  fields  of  the  Northmen,  whore  thfi  difficulties  of  pro- 
curing abundant  and  varied  food  would  l>e  great!}-  enhaiM*d,  and  where,  as 
ptrdciLs  wci-o  not  cultivated,  the  iwople  lived  on  ssuUed  or  snioktMlriod  meats 
aiifl  tisli.  This  rarity  of  hnrticuituro  finds  illustmtion  in  the  fact  recorded 
bj'  Ilunie,  thai  Cutherine  of  Amigon,  Queen  of  Jleury  VIII.,  sent  a  me;*- 
fiengt:r  u!l  the  way  to  the  Netherlands  for  tlie  nmtcrialM  of  a  Halail. 

i*ollowing  the  current  of  hiatory,  a  long  periotl  inten-eneft  in  which  not  a 
voatige  can  be  found  to  indicate  the  occurrence  of  Bcurvy  (unlesa  we  accept 
the  rather  doubtful  story  of  the  Korman  hero  Thoratein,  who  witli  a  immber 
of  lii.-(  fellows  was  8np}K>ser1  to  have  been  destroyt^d  by  this  diKcase  in  an  expe- 
dition to  tTreeiiland  n»  1002)  until  the  thirteenth  century,  when  the  rcli^ioufl 
agitation  in  Christian  Kun^jie  led  to  attempts  to  rescue  the  Holy  Land  from 
the  hands  of  the  infidel.  Hordes  of  iindisciplinetl  jwople,  ra  well  as  regularly 
organized  forces,  then  aswrnbled  for  the  invasion  (jf  Egypt  and  Syria.  The 
lack  of  distcipliae,  fatiguing  marches,  cxpoeure  to  climatic  vicisBitudca,  imper- 
fect quality  and  (juantity  of  the  water  supply,  uncleanly  camps,  and  depress- 
ing moral  omotionsi  from  defeat,  funiisheu  the  nece«i»«ry  conditions  for  the 
development  of  scun'V,  and  enormous  low  of  life  followe<l.  The  first  and 
fullest  accounts  were  givon  by  Jacob  de  Vitry,  who  deacrilKw  the  sufieringa 
of  the  troops  under  Count  Saarbriicken,  lying  before  Damietta  during  the 
years  1218-19,  after  an  overflow  of  the  Nile,  accompanied  by  heavy  rains  and 
the  cold  weather  of  December.     He  mya  :— 

tlnvnoit  prtbtenu  inulloei  de  exercttu  i|iifl>(lain  {HisltB,  eoiitni  quuiu  physici  nulluiu  vx 
e  no*  remedium  invenire  poternnt ;  dolor  tvpenliniis  pedes  invHSit  et  crura,  lit  con- 
junctim  cam  comipta  gingivae  <^t  tlenteti  abditcit,  masiicanili  pntrnttatem  Hiifen-nH ;  tibiae 
liorriliilid  nigrt'do  olitusravll.  vt  sic  loiige  tmctu  doIoriH  uflliL'ti  cum  pitivnliiu  niiilta 
mi(rravcruDta«l  Dominum  plnrimi ;  qni4iam  uaque  ad  vcrnalc  tcnipus  durante^,  beneficio 
CKlorU  eviuerunt  libeniti. 

A  still  mcire  terrible  epidemic  afflicted  the  army  of  Louia  IX.,  betiieging 
Damietta  in  1249,  and  was  grapliically  doscrihed  by  Jean,  Sire  do  Joinvulc' 
The  disease  w;u»  attributed  to  the  nature  and  pcareity  of  the  army's  food, 
which  wain  chietiy  fish,  and  to  tiie  character  of  the  water;  and  it  increased, 
says  the  historian,  "  to  such  a  degree  in  our  camp  as  to  cause  large  ma-sscs  of 
dead  flesh  to  spring  from  the  gums  of  our  pec^ple.  The  barbers  were  foa-ed 
to  cut  away  the  <lead  tleeth  to  enable  the  patients  to  eat ;  the  flesh  of  our  legs 
ahmiik  up,  and  the  skin  was  eovcrwl  with  red  and  black  spots.  Bleeding 
at  the  nose  was  a  sign  of  apjmmching  death.'' 

Another  gap,  rumiing  over  the  i>enod  of  nearly  two  centuries,  and  marked 
by  total  silence  as  re«;arda  scurvy,  sucreedcd ;  FabriciuB*  was  the  first  to 
relat*  the  occurrence  m  144G,  in  the  north  of  Europe,  of  &  new  and  unheard- 
of  dis«wc  presenting  scorliutio  sympfonis,  which  proveil  extremely  fatal  at 
various  places  in  Norway,  Sweden,  SOieria,  Uuiwia.  and  Gemmny.  'The  social 
and  material  condition  of  the  masses  of  the  i*op!o  was  of  the  mo^it  deplor- 
able chanu-ter;  they  iuhabitcil  foul,  overci-owued, and  cloBely-built  dwellings, 
which  exiK)sod  them  to  the  worst  coiise<iueuf«!  of  bupure  air  and  bad  dnun- 

X,  while  poverty  added  the  ills  of  scant  and  imprnijer  food,  and  the  rigon^tia 
cts  of  exposure  to  atmospheric  vicissitudes.  Although  the  districts  bor- 
dering on  the  North  and  Baltic  Seas  were  more  particularly  affected  by  tliese 
evils,  yet  the  largest  cities  then  presented  a  squalid  asptw^t  in  striking  con- 
lni*it  with  the  present  smcious  avenues,  gardens,  and  iiniKwing  structurea 
everywhere  wen.     Voltaire  states  that,  about  the  year  loOO.  industry  ha*l 

■  Hbtolre  d»  St.  IrfinN  IX.,  par  Id  Sire  da  JolnTiUe.      P&rls,  17fil. 
>  AnoAlfiS  urbid  Mumca. 
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not  yet  changed  those  huts  of  wood  mid  plaster  of  which  Paris  waa  oonmni, 
iuto  Humptuoue  puluecs.    Loudou  waa  titill  worac  built,  th«  Strand  mw 
oompofied  of   rmid   walls    and   tliiitclicd    hoiiKee.     Thetie   wreteho*!  hrm 
ewarmod  with  iwople  until  after  the  CTcat  tiro  of  IfifUj,  when  the  lioiua 
were  less  crowde*!,  one  person  occupynig  aa  much  t<| «&»■<■  a&  two  intbcoW 
citv.     Yet,  wiih  thirf  auielioration,  the  deaths  from  seiirvv  between  thevnn 
16^1  and  IGSG,  were  9451.     Kur  the  peri. »d  from  I68(i'l<.  1701,  thcreVm 
1569  deiLths,  and  only  226  between  1701  and  1776.     Thii*  miiiarkahle  .lecivaa 
tdok  p]ab(i  pari  ftast^u  with  hygienic  uuprovemcnts  both  in  the  dwellli^ao] 
tbod  of  the  people. 

The  earliest  account  of  the  disease  occurring  at  sea,  is  that  related  "tf  i 
Venetian  mci\-hiuitniau  during  a  voyage  to  >'or\vay  i"  1481.  A  Utile  Ut«r 
(14f*7),  the  cTcw  of  Vawtj  da  Gania,'  in  a  voyage  to  India,  exj)crien«jd  ibe 
most  frightful  sutferiiigs  from  this  cause,  so  that^ 

'^Thfl  livid  gums  wicli  growtii  proiligious  swelled 
Bri'athing  infection  that  depraved  ihe  breeM.'" 

The  sixteenth  century  was  marke<I  by  frwiucnt  epidemics  at  varions  poiirii 
in  Europe  and  In  Xorth  America,  and  during  long  voy;iife*i.  and  thu  ati!4aM 
Wrts  alluded  to  by  numerous  writ^Tn.  Thus  Kuricius  CVmTiu**  in  \i\»  Itt.iaiKtlo- 
gicon,  published  in  1534,  states  that  the  herb  Chelidoulus  minus,  callnl  ty  the 
t^axon8  iScarbock  crotit^  in  an  excellent  remedy  for  the  disease,  and  the  tauae 
fact  is  also  alluded  to  by  Julius  Agricok*  in  his  work  Medicioa  Hcrbarii, 
publislicd  in  1580.  Jat-qnes  Curt ier*  relates  in  an  account  of  his  ^cond  m* 
ag«,  in  1535,  that  an  epidemte  of  scur\y  broke  out  nmong  the  native*  nf 
madacoiia,  in  the  mouth  of  December,  and  al^o  ullW-ted  the  |)eoplc  of  )m 
ehipfl,  80  that — 

"By  ihe  midille  of  Febniary,  of  110  perwns  there  were  not  ten  whole.  SotaeM 
loee  all  their  Hlirtiigth  ami  ri>ul(l  nut  Htutitl  mt  thtHr  d'fte  ;  th<>n  did  t)i«ir  leggm  swfl| 
their  sinnowcB  shrinkc  aa  black  a^  a  cole.  Others  al^o  hnd  lUl  their  ftkion  spoiled  *rA 
fipote  uf  LIoikI  of  II  ]»iir|j]e  colour;  t\wi\  did  it  iulcl-iiiI  up  to  Iht-ir  mikolR,  knt«s,  ihifbci, 
ehouliIr.^r9,  nnnes  uiul  ni'ukes ;  their  mouths  bf'cume  stinking,  their  ^iinine«  so  rouen  IhiA 
all  the  flesh  did  fall  off,  even  to  the  rootes  of  the  teeifa,  which  did  oUo  almott  all  liill 
out." 

He  learned  from  a  native  the  virtues  of  a  decoction  of  the  bark  and  Wvff 
of  a  tiXMi  called  haim&la  (probably  the  Americun  swamp  epmcv),  tlw  tiw  t4" 
which  cured  his  men. 

The  fnxinency  of  events  analogous  l*^  the  foregoing,  Vioth  on  shipbodnl  wtd 
on  land,  invested  the  subject  ot  aurvy  with  an  interest  and  an  imjiortaniT 
that  could  not  tail  to  lead  to  a  more  thorough  iiivestiguticin  iniu  itsiutuiv 
and  causes.  The  first  s[x.'cial  treatise  was  pubiish&l  by  I-ilchthius/a  physi- 
cian of  Cologne,  in  1541,  in  which  he  prc«ent«3d  a  fair  summary  of  the  jilifr 
noineiia  of  tho  diseafw  as  ho  had  seen  it,  and  diftereutiated  it  from  oliiM 
pathological  conditions  with  which  it  hatl  up  to  that  time  been  confounded. 
Jle  attributed  the  disease  to  alterations  in  tlie  blood,  and  not  to  thoae  ot  the 
spleen  or  other  vLscera.  a.s  Imd  been  erroneouslv  done  bv  his  predeceewin. 
Olans  Magnuf*/  in  hiBliintory  of  the  iiortlioni  [iiitiont*,  Ijtyinng  date  1oo5,pvte, 
as  of  one  of  the  diseases  peculiar  to  tbein,  a  lengthy  description  of  ncurvy, 
vulgarly  called  Scharhoftk;  aecribes  it*  origin  to  the  character  of  the  tix)d;u>d 


»  Hnklnjl  Sooirtj-'s  ViibUcnlicn.  p.  72. 

•  CamHe'tiB,  TIi"  I>«*t)ul  ;  Canto  V. 

•  M<>'li<'tTkft  h.-rlMTia.     UasU.  1&39. 

'  HakliL^I.  E'rincipnl  NRviEBtiona,  etc. 

•  De  Hoorhutu  epitome.    Wittbg.  1586. 


'  Bittaiiulogicoii.     Cotnn.  15M. 
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_  iiz*a  Ua  more  frequent  occurrence  during  famines  and  Megea:   "est 
Ornln  nn^rbiu  ctwtrenaiti,  qui  vexut  induAoa  et  oL»e»4aot«.'* 

Two  of  the  most  iniporUint  Iruitisus  wupc  by  cttntemporuries  of  Kchthius, 
both  based  upon  actuul  obtterviitioii  ul'  thu  diM.'sute  u.s  it  oi^currcd  in  IloUund. 
One  was  writlen  by  RonRseus,'  in  15(}4,  and  tlie  other  by  Wienw,'  in  1507. 
ITie  former  fell  in^  the  error  of  attributing  the  disease  to  splenic  disorder. 
Uc  regarded  ita  prevalence  in  Uolland  m  due  to  t]io  peculiar  damp  air  of  the 
country,  the  use  of  impure  water,  and  tlie  perfietuAl  diet  of  ecu-biixlH  and  salt 
meats.  AUutiion  is  also  made  to  the  fact  tlmt  seamen  on  long  voyaiics  cured 
iheniKolveti  of  the  diseajW"  by  esitln^  omn^-H.  On  the  other  bund,  Wit-rua 
atlopteil  the  views  of  Kchthirm  as  to  the  natnpe  of  the  <lisease,  and  rightly 
attributed  its  caui>e  to  dietetic  errors,  und  rci-onmiended  for  its  eure  tJie 
expnjsse*!  juices  of  anti^icorbutif  herbtt,  or  fresh  lierbs  IxuKtl  in  <'owh'  or 
^atu'  milk,  or  whey.  Ilu  regarded  the  diacase  a«  i»eculiar  lo  the  iuhabitunt« 
«f  the  countrieti  bordering  on  the  North  Sea,  and  had  never  neen  it  in  S|iaiii, 
Tnince,  or  Italy,  nor  in  Asia  or  Africa.  The  treatise  of  Wienis  was  t}ie 
ctandard  anthority  until  the  end  of  the  sixteenth  century.  The  puhliciitions 
that  followed  —  the  thief  of  which  were  those  of  Langius,'  Lonuniua, 
DotloiiJeuif,*  Brucanis,*  Allx'rtiis,*  and  Forestus' — added  little  it"  anything  to 
the  information  therein  contained,  but  at  the  saiiie  time  they  i-enden-d  service 
fcy  disNoniinating  the  knowledge  already  gaine«l  of  the  disease  in  those  coun- 
tries— Holland,  Flanders,  Hmlmnt,  etc — where  it  was  habitually  present,  and 
of)«ii  epidemic. 

The  most  ain[>le  oppt>rt unities  were  furnished  during  the  seventeenth 
century  for  the  attainment  of  t-orrect  notions  of  the  nature  and  cau»w  of 
Hcurvy,  by  the  frequent  wait*  and  sieges  on  land,  and  by  the  maritime  adven- 
tures and  naval  ojterations  afloat.  Amon^  the  most  memorable  may  bo  noted 
the  recital  of  Van  dcr  Mye,'  of  the  suffering  of  the  garrison  of  Breda  during 
the  siege  by  the  Snuniurds  in  lt)24.  The  tHildiers  und  the  inhabitants  of  tlie 
town  wer*>  generally  afl'ccted,  1608  of  the  former  having  Itecn  attacked  by 
the  diJH'ase  up  to  the  fourth  month  of  the  siege,  and  the  tiumbers  iucrt-uj^iug 
diiily  until  the  place  sun-endcreil  in  the  following  June,  at^cr  an  investinent 
of  eight  months.  The  weather  had  been  very  wet,  and  the  sutierers  had 
been  comp^^llwl  to  live  on  rj'C  thirty  years  old,  on  cheeee,  and  on  dried  fish. 
After  the  fall  of  the  fortreiw,  and  the  return  of  warm  weather,  the  disease 
di(^p})eanHl  with  the  use  of  better  food  and  u  supply  of  vegetables.  On  the 
Ha,  tJie  diswwe  was  rife  everywhere.  Sir  R.  Hawkins*  relates,  in  the  account 
of  his  vovage  to  the  Si>uth  Sea  in  15&3,  that,  during  his  twenty  years  of 
BcrviiH*  a^oat,  u[iwanls  of  10,000  mariners  had  tliopil  of  scurvy  nnder  his  own 
olfservation.  And,  in  ItiOD,  three  of  the  four  ships  tlmt  lett  Enghind  to 
establish  the  East  India  Company,  lost  nearly  a  fourth  of  their  men  by  the 
time  that  they  arrived  at  the  Ojipc  of  Good  Hope;  while  the  fourth  ship,  the 
ComtiKulore's,  ejMsqx'd  almost  entirely,  in  consequence  of  the  men  luiving 
been  serve<l  each  with  a  ilaily  allowance  of  lemon-juice.  On  other  riccasions, 
the  mortality  of  the  East  India  fVmipaiiy's  ships  amountetl  to  half  of  their 
effective  forw,  and  this  devastation  continued  as  late  as  177&,  when  the 
hygienic  retbrms  that  had  been  introduce<l  from  time  to  time  culminateil  in 
a  Miter  state  of  aHairw,  so  that  one  ship  made  the  entire  voyage  with  the  loss 
of  but  one  man. 


*  D«  iMfnIs  ll«n)ba«,  ate.     Anla«rp.  1fiS4. 

•  MedMnal.  i>pisl.  misc. 

■  IV  aoorbuto  pmpnttltianw.     Rntook,  1D8S. 

*  t>\m.  '^l  urirat.  uti<dio. 
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*  D«  iDorbi«,  etc.,  Iii27. 


8CUK\'Y. 


Scurvy  appeared  in  1681  in  the  Swediuli  AriTiy  nt  Nureinliorx,'  and 
in  1083  ill  Aiigsbiirg,  riuI  at  the  clowo  of  tho  wjntur}-  (1699)  at  ihw 
Dieu,  Paris.  Tliefio  exaniploa  serve  to  show  how  little  advantage  hmi  been 
taken  of  the  knowledge  niread}-  ^Ined  of  the  causative  iuHufULx^  deiernilD- 
ing  the  diyeurH!.  In  fact,  the  treatisefi  that  appeared  at  this  lime  were  inferior 
to  those  of  the  preceding;  eentun.',  and  the  most  notahU-  example  wan  di." 
hook  of  Engaleniie,*  published  in  1004,  which,  from  the  great  eKtccoi  in 
wliioh  it  wa«  held  for  more  than  a  century,  een'od  to  dtseeminate  Uie  mort 
abftird  views  concerning  the  patholoe^*  of  scurvy.  Scarcely  an  ailment  wm 
attributed  to  other  tlian  Bcorbutie  iunuences,  and  certain  |>eeuUantiei!i  of  the 
puUe  and  urine  were  regarded  m  the  moet  certain  and  Winracteri#tii.-  (*iitit»'it 
their  pro«em'c  TIn«  ironfu»iU»n— i-reatefl  tirst  by  Engalenns,  and  furllKi 
cxtencleil  by  other  writers  who  hod  adopted  bis  opinions,  sut-h  aa  Seniwr 
Willis/  and  List^i-* — induewl  not  a  few  to  doubt,  and  even  to  deny, 
existence  of  scurvy  an  a.  di.'itinct  affection. 

Tbc  eighteenth  centuir,  however,  furnished  the  most  marked  examples  of 
the  devastation  pronluced  bvBcurvy,  commencing  with  the  siege  of  Thorn*  br 
the  8w(Hli*^,  in  1703,  in  wtiich  5000  of  the  gnrrit*on,  bi.wide«  many  of  tbe 
inliabitunta,  were  destroywl  by  the  discaBe.  while  the  besiegere  were  abso- 
lutely exempt  fmm  it.  When  the  investment  ended,  and  pucculent  vegelabla 
were  permitted  to  enter  tbe  town,  t}ic  discaJH^  quickly  disappeared.  It  ak> 
occurretl  in  Cronstadt,'  Vilwig,  and  St.  PeterKlnirff,"  between  1731  and  1738, 
when  thousands  of  conamon  soldiers  were  cut  nn,  hut  not  u  singh'  offi«r 
suifenHl.  The  disease  was  so  widespread  and  fatal  that  Kramer,*  pbyfii-ijin 
to  the  amiv,  requested  a  consultation  of  the  College  of  rhysioians  of  \  ienni. 
Their  advice  was,  however,  of  no  avail,  for  the  (lisease,  which  had  broken 
out  at  tlio  end  of  winter,  cmitinued  until  the  approach  vi'  su:nmer,  when 
succulent  vegetables  were  unx-nrable.  Of  four  luuidnHl  caaew  treated  with 
calomel,  every  one  died.  At  the  siege  of  Azof,"  in  1736,  the  Pnixsiann  suf- 
fein>d  sovorety,  as  did  also  the  Kussian  Army,  in  1742,  at  Vil>org  and  other 
placeB.  Tlie  malady  was  greatest  during  the  winter  and  spring,  ami  was 
ascrihed  to  the  unwholewnae  character  of  the  ilH>d,  and  the  wtoit  of  freah 
succulent  vegetables.  Tlic  dreadful  misfortune  of  Admiml  lltisier, 
comnmndwl  the  Eng;lif*b  fleet  in  the  West  Indies  in  172ft,  present*  an  exam 
of  tragic  interest :  no  lost  two  crows  froni  the  discflAO,  and  in  eon«W[UM 
died  himself,  broken-heart«l ;  and,  a  little  later,  the  fleet  of  Admiral  Rodney, 
on  llie  same  station,  suWeretl  severelv.  In  1740,  Lord  Anson  left  England 
with  a  sf^uadixiu  to  ».in.'umiuivigate  the  globe,  and,  after  the  most  harrowioj; 
exjK?riences  fmm  tempei»i  and  scnr\'v,  returned  with  less  than  a  6ftli  of  his 
original  force.  The  dist-sise  was  tiitally  rife,  though  the  men  were  abuudaiitir 
Buppliod  with  fresh  animal  food.  The  fleet  mtder  the  (H)mmiU)d  of  Admiral 
Gearv*,  in  1780,  returned  to  >jigl8nd  with  2400  cases  of  ecun-y.  and  tbf 
Cliaunel  fleet  tmder  Lord  Howe  woa  com}iletely  disabled  from  the  same 
cause. 

In  1749-50,  the  disease  reigned  in  Friesland,  and  at  Riga,  Bretilati,  and 
Vetnce ;  and  the  British  troops,  5000  in  niirnlier,  as  related  by  Smollett,"  were 
at  the  siege  of  Quebec,  in  1760,  so  distressed  by  want  of  vegetables  and  the  ex- 
cessive cold,  that  before  the  end  of  April  1000  men  died  of  scurvy,  and  more 

I  RoteTilHifk  i-t  Horn,  Spwul,  icorbult.     Noritnb.  1^33. 
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thftii  tWK*  tlmt  number  were  rendered  unfit  for  service.  Tbough  the  course 
of  thii*  century  wan  iimrktHi  b^  these  lamoiitalile  occnrrencos  on  land  uiid  at 
Bea,  yet  slow  hut  steady  hygienic  inipnivciiientti  were  diitcemible.  Tlie  mcwt 
eminent  example  of  iiitclH/rcnt  apprwiation  of  their  iinixirtauce  was  that  of 
Captain  CVK)k,  in  u  voyagu  uf  circmuuavigation  in  1772-7J,  wbicii  wu«  awom- 
|)1Uhe<l  with  the  Xona  of  hut  a  single  iiian.  Thin  retnuh  wa^  obtained  by  minute 
attontinn  to  the  drvnesA,  cleanlincHA,  and  ventilation  of  the  ship,  aiKl  by  the 
iw©  of  Ftnititblti  foo<l.  Thif*  example  wan  not  loBt,  for  although  the  anti-ticor- 
hutic  infliienw  of  frowli  vegetulilex  and  fruitw  had  long  IkH'n  ii  familiar  fact, 
yet  it  was  not  until  1796  that  the  uw^  of  lemon-juiee  way  made  un  integral 
portion  of  the  ration  of  the  Uritisii  N"avy  by  official  onier.  The  hygienic 
condition  of  that  tjervice  ha**  (fniduailv  improved  since  this  period,  so  that 
Bcnrvy  has  Ik«ii  well-nigh  banished.  Thetw  ameliorationa  have  been  chiefly 
due  to  the  labors  and  writings  of  Jamee  Lind  and  Sir  Gilbert  Hiane,  the 
oliHervations  of  the  fonuer  having  beon  printed  in  174S>,  and  thoM,>  nf  the 
latter  in  1785»  and  both  iiaviug  gone  through  Hevend  eilitioiis. 

The  nuit'tcenth  c-entury  has  iK-en  markt^l  by  notable  progretw  in  hygienic 
knowledge, and  wurN-y has  liwome  rc«tri<tc<l  to  narrnwor  linutMand  to  excejv 
tioiiat  occnrreuces.  At  the  siege  of  Alexandria,  in  IHOl,  which  was  com- 
menced in  May  and  ended  in  August,  and  which  fumishe<l,  according  to 
Larrey,  the  itmditions  for  an  outbreak  of  the  disease,  viz..  cold.  dampnesB, 
and  bad  tix>d,  8500  cases  were  admitted  into  the  military  hospitals  of  the 

■nty,  and  ninity  died.     The  disease  was  finally  controlled  by  the  i.-wuc  of  vine- 

^pir,  ihitfs.  cotVee,  and  syrup.  Tl»o  officers,  wlio  were  wclf  nitioncil,  did  not 
Slitter,  In  l«Oi»,  tlie  United  States  troop*  encan»ix.*d  in  the  Lower  Mi*wissinpi, 
lost.  overtiOO  men  from  the  disease.  The  army  of  Ibralieem  Pasha,  in  Arabia, 
wa«  so  sorely  beset  by  scurvy,  tliat  out  of  an  army  of  over  100,000  men  few 
returned  to  their  homes,  on  account  of  insufficient  food,  harassing  marches, 
and  latigiie.  Tlio  Knglish  tnxips  in  the  war  in  Siain  and  Ava,  sujiplicd  a 
Ce  auota  of  cases  of  scurvy,  and  of  scorbutic  dysentery  inid  ague ;  ami  in 
7,  In  the  Caffir  war,  they  were  severely  afilicted,  for,  although  they  were 
undantly  HUpplied  with  good  fresh  meat,  they  ha<l  long  l)ecn  without  fresh 
tables  ana  fruits.  A  eimllar  experience  occurred  iu  the  Puiyaub,  iu 
9. 
Scurvy  had  been  seldom  or  never  seen  in  Great  Britain  from  the  end  of  the 
last  century  up  to  1847,  cxreiit  in  jails  and  j>euitentiaries.  as  jit  Millhanke  in 
1823  ;  but  in  tlie  early  inontna  of  1847  and  1848,  it  made  its  apjH?amnce  iu 
many  places,  owing  chiefly  to  the  ptitato  l)light  which  destroye<I  the  usual 
fo<xl  supply.     At  this  time  tlic  tiumt  terrific  devai4(ati<»n  from  scurvy  ^"as 

Reported  ui  sevend  of  the  Ruwinn  pn)vinces.     The  total  uum1)er  of  cutfee  was 

■stiimitM  at  260,444  of  whicit  67,958  ^irovctl  fatal. 

Dr.  Gale'  re]K>rttHl  the  sufterings  of  the  American  troops  in  1R20,  in  their 
march  to  OuincU  Itlutlk,  which  place  was  reached  in  October  at^er  weeks  of 
the  grt-fltest  hanlships  in  navigating  the  l^oats  up  the  .Missouri  River,  during 
which  time  the  men  were  exjsjeed  to  tiic  midday  sun,  evening  dews  and  chilly 
nights,  with  food  consistiug  chiefly  of  salted  or  smoke^lrie<l  niwvte,  without 
vegetables  or  gnx-'cries  of  any  sort.  In  the  following  .January,  scorbutic;  eases 
began  to  show  themselves,  but  the  disease  proved  tiitnl  to  few  until  Febni.iry, 
when  n(-arly  the  whole  regiment  sank  Iwneath  its  influence,  and  it  anituitieil 
unabated  until  April  when  wihl  vegetables  apiK-'niXHl.  The  strength  uf  this 
)»ost  and  of  that  at  St.  Peter's,  was  lOlfi ;  the  nunibcr  of  caHt's  'tdCi ;  and  *he 

^uniber  of  deaths  168.     Hut  one  officer  was  atfected,  and  tho  liunters  wh*. 

Kved  in  the  w<xk1s  and  subsisted  on  game  were  in  no  instance  unhealtliy.    The 


*  Porrv.  AniPriMU  Jmiriiftl  of  Ui«  Mediwl  ScJonced,  N.  3.,  rol.  lii.  p.  77. 
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Unitwl  States  foroc«'  aleo  miffbrod  to  some  extent  in  tha  Florida  ami  Mi-xioit 
wars.    Among  the  troops  in  Toxiu?,  between  the  yeare  1R49  and  1854.  (if  an 
aggregate  force  of  4450,  510  eases  of  wnirvj-  occurred,  <»f  whii;h  three  jintvcl 
fetal.     The  diseaiie  was  due  to  the  frequent  inovementii  of  the  troop*,  aud  to 
the  iact  that  the  ^udy  and  sterile  nature  of  tlie  soil  lu  the  vicinity  of  ixim:  n( 
the  j>Oflt*i  oflered  iiifiiimiountalile  olwtaeles  to  the  cultivation  of  gardoiut.  Tlie 
tliaeusc  uIbo  prevailed   at  noata   in   the   nortliwcfiteni   territory.     Dr.  Day 
remarks  that  during  the  winter  of  184K-49,  the  dit^^aee  ftpjx^nred  amoos  the 
Indians.     Their  diet  waa  poor  and  inaufficient,  but  tJie  scorhutie  len&Dcy 
iinionf^  them  was  not  nearly  as  great  ua  among  the  whites;  their  power* t^ 
digestion  and  u^r^imilation  (when  they  Imve  anything  to  digest  and  as^imi' 
late)  being  i-ertiiinly  better  than  those  nf  almoftt  any  otncr  fioople.     Dr.  CV*y 
reportii  the  oeeurrenee  of  scurvy  in  1838,  among  the  crew  of  the  VniUA 
Stated  («hip  Columbus,  in  a  cruise  around  the  worLl.    The  ship  left  Norfolk, 
Virginia,  in  Jatiuarj-,  1838,  witli  a  crew  broken  down  in  healtii,  and.  alter 
leaviug  Rio,  wmallpox  ran  through  the  vessel.     Otf  the  Cai>e  of  Good  noje, 
a  tew  weeks  later,  during  a  sitell  of  cold  weather  in  which  the  de<'ks  wwe 
ulmoi^t  continually  kejit  wet,  tbe  first  euww  of  8cur\y  nppenre<l ;  and  tAhett 
eontimieti  to  appear  until  Januaiy,  when  the  sliij)  n-acliwl  I  ho  East  Indiei, 
wliere  dyeenterj*  first,  and  aftenvarde  diaiThoea,  were  added  to  the  miwrietof 
the  crew.    Dr.  Coalc  remarks  tluit  the  most  fatal  ch»c»  occurred  unonz  the 
most  vigorous  men ;  there  were  three  cases  of  nyctalopia.    Tlie  prnvwinrB 
sen'cd  out  ecntaineil  only  the  ordinaiy  na\'y  ration,  defective  m  fresli  veg*^ 
tables.     Dr.  Foltz'  gives  the  bislorv  of  an  outbreak  of  wun y  in  the  Tnitcd 
StataB  eqnadron  crui!*ing  in  the  Unlf  of  Mexico,  during  the  summer  of  1M6. 
On  board  the  I'otomac,  with  a  crew  of  500  souls,  350  were  dif^abled.andfvinp- 
tomt*  of  the  diwsise  were  prewnt  in  mwt  of  thnee  who  remained  on  dulj. 
The  other  shipB  suffereil  to  a  grwiter  or  lesa  extent,  jiarticQhirly  tliotw  llit 
bad  Ixien  long  in  i-onmiiseion  in  the  West  Indies.     Tlie  MisHi«iippi,a  t«teiiiner, 
made  short  paesagee  at  »ea,and  tlie  crew,  being  enabled  to  pnx-ure  frei*]i  vegfr 
tables,  suffered  only  to  n  trifiing  extent.     In  the  British  Isary,*  betwwn  the 
vearw  1837  and  1843,  there  were  93  cases  of  Bcur\y  returned  from  the  Eai* 
India  squadron,  o  from  tlie  east  coast  of  Africa,  18  from  the"We»»t  indies,  awl 
for  the  other  Hquadrotis  a  tttill  Braaller  number.    Suice  that  tituc  tlie  dteewe 
has  had  but  a  nondiml  existence. 

The  allied  armies  of  England,*  France,  Sardinia  and  Turkey,  during  tbe 
Crimean  war  of  1854-56,  nndonvent   hardship  and   piiftering  of  the  nw* 
aggravate*!  t lest: ript ion,  from  viciwitudes  of  weather,  physicjil  fatigue,  mrf 
deprivation  of  wholesome  tixHl  and  vegetables.     The  result  waB  that  in  th* 
Hritif<)i  unuy  there  were  refwrted  during  the  whole  peri<»d,  2096  awes  rf 
frankly  expivtwed  wciir\'y,  while  tlie  taint  wa.-*  widewpread.  ci^ni  plica  ting  i>th«' 
ditieawp,  sucli  iu»  diarrba'a,  dysentery,  and  nialurial  fevers,  and  ereatly  exagw- 
ratitig  tlitir  mortality,  eepecially  during  the  first  six  months  of  the  sit^  w 
the  total  number,  178.  or  8.4  ]wr  cent.,  died,  the  mortality  having  been  almtwl 
entirely  contine<l  to  the  winter  ami  spring  of  1854-5.     Tlie  disease  U-gwi  in 
October,  1854,  gmduaily  incn'RHing  during  the  following  year,  1855.  ami  in 
February  reached  \U  height,  vije.,  641  admissions.     From  this  time  it  gndo* 
uTly  subsided,  so  that  by  August  the  admi«*iuns  were  only  three.     In  Septan- 
her  of  tlie  same  year  it  again  incivased,  until  Jaiinary.  1856,  when  it  reecW 
its  maximum,  and  then   again  it  rapidly  dcc!ine<l.      The  increased  utd 

■  SUtialiotl  Rt>i>nrt  of  the  U.  8.  Army.  l&3fL*A4,  p.  369. 

*  .^itiKrictmi  JuuniAl  of  Uin  MaHnal  8oiwnoeti,  N.  6.,  vol.  III.  p.  £8. 

*  Ibkl..  p.  lr». 

*  ^Otlislicnl  Report  of  (hp  Hf&llli  of  tW  NiTjr. 

*  MijiJical  ami  Surgical  Hi»tury  of  tlio  BrilUli  Army,  1S&4-56. 


ETtoLOGV  oy  BouavY. 


285 


dccrua««l  prevalence  uotod,  exactly  accorded  with  the  character  of  the  fowl 
Bupply  lui  tu  inmlity  aiifl  (quantity.  In  tlie  early  jiUTt  of  the  war,  tlii»  wu»  uf 
the-  mij»*t  wTi'trhoil  kind;  artcrwurds  the  irrcatrwt  inipmvenicnts  were  made, 
nud  with  the  intwt  i^itistiK-tiirv  re-fult^j.  'fhe  FrciKli  fared  even  worsv  than 
the  Knglit^li  fortvs,  as  rL'triii"ded  llieir  HUpplit-a,  and  the  fOiiJ«.H(ut.'Ut'o  was  tlio 
midd  a]>|»eamiKi'  of  llie  (liKwwe,  wi  that  20.000  tra«PH  wt*re  ix'port»^  ;  yet  for 
tb«  month  of  February,  185."),  fresh  meat  of  good  miality,  tiiougli  lean,  was 
iriHUMl,  at  first  twice  and  ntlt«rwanl«  five  time*  a  week ;  there  wa«  an  irngtdar 
rtiipply  of  bread,  but  rice  wa^  ocea»*itnially  allowi'd,  witli  drie<l  vesjetable«  (^nch 
a^  jH^ad  and  beans.  AVith  tlie  ojn'iiiii^  of  wprititr  and  tlie  growth  of  vujsjeta- 
tion,  esTHTially  thuidtlioii,  which  tbt-  nu-h  procurt-d  for  food,  llie  disea-^c  abate*.! 
oidy  to  W  renewed  in  The  following  Jnly,  whim  the  hot,  dr\'  weather  dtvt[-oyed 
tlie  greens  attainable  earlier  in  the  year.     The  Sardinian  and  Turfcifth  fon^es 

Cflercd,  if  anj'thing,  still  mort?  severely  than  their  Kngli^h  and  French  allit^. 
During  the  war  of  the  Rebellion,  1861-4J&,  both  the  United  States  and  the 
mfederate  fon*CM  oecasiotially  suffered  from  senrvy,  or  fi-oni  its  influeuee  in 
other  diseastt*.  Tiie  cases  of  wnrvy  oc-turrinif  in  the  various  naval  wrvicea, 
are  ii*olated  iind  iiifrei^[uent,  in  (ronsi^iuenoc  of  tne  rigid  hygienie  niesi«uri-.s  now 
adopted.  It  haa  not  liccn  baniiihed  from  the  mertaintile  nmnnc  a«  it  should  be, 
yet  the  condition  of  the  men  ia  thin  ecrvicc  has  been  greatly  improved  by  wise 
legal  enactments.  Suice  the  puasage  of  the  Shipment  Act,  in  Great  Britain, 
in  1867,  scurvy  has  decreased  about  70  per  cent.  The  '* Dreadnought"  llos- 
pttal-t^hip'  still  mntinues  to  receive  annually  an  avema;^  of  90  ea^es,  or  alnait 
one  twonty-fit^h  of  all  the  cai»oi*  admitted,  ilue  to  the  issue  of  improper  fooii, 
or  of  rations  iletective  in  vegetable  matter  and  acid  Juices.  According  to  the 
report'  of  the  U.  S.  Marine  llospital  Service,  there  were  admitted  in  1873,  47 
cases;  in  1874,  59  <.-asL-^;  and  in  187o,  25  caacn;  an  uverage  of  nearly  44  tor 
eat-h  of  th'wc  ycan^.  The  latest  record  of  the  general  oeeurrence  ot  scuny 
was  during  the  sit-ge  of  I'aris  by  the  Germans,  in  1872,  from  the  udual  cause 
-food  deficient  in  freah  vegetafile  material. 
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Scurvy  has  no  geographicfjl  Ihiiifrifitm.  It  haa  prevailed  in  the  extreme  high 
latitades  of  both  the  uortht.'ni  and  southern  frigid  zonee,  on  veaaels  engaged 
in  arctic  explorations,  and  among  the  native  Lnphmders  and  Esouimaux; 
alni(wt  everywhere  within  the  temiicmte  zones,  »*i  the  eastern  ana  western 
continents;  and  on  numemufl  occasions  both  ashore  and  afloat  in  torrid  ro- 
gions*  of  the  orniator.  It  atfeets  alike  all  moes,  the  I'aucasinn,  Malay,  Negro, 
and  Indian,  ^or  has  it  Ijeen  tonfine<l  to  mankind,  for  at  ]eju*t  one  authentic 
ca*ie  had  l>een  recorded  by  B^reuger-Fera«d,*of  a  Gorilla  having  sutJered  frnm 
■cun'y,  All  cIiuwm  of  swiety,  rich  and  (xKjr,  high  and  low,  are  equally  liable, 
whenever  surromided  by  circunistanecw  that  [ireelmlo  the  attainment  of  tho 
rcpiinite  nutriment. 

The  ili.Kiaso  has  l>een  oWr\"ed  at  all  ftf^e"  from  infancy  to  senescence ;  the 

orphan  :isyhnn  at  Moscow  was  invaded,  alike  with  the  ajtylum  for  tlie  aged 

at  Chri)*tiania.     Tlie  crews  of  aftcrteil  nhlps,  antl  the  forces  bohling  I>esiegi'd 

^wud  or  fortresses,  have  sutfered  without  rcganl  to  age.     In  ejiidemica,  and 

W  I  fleiirrr  in  Mrwhanl  ShlpH,  18l>5. 

•  Rc]Mr't  111  :^ii)ierviaiDK  SargeointiRiural,  V.  S.  Uarin«  UogpitAl  S«rTlo«,  1676. 

'  Ttin  Mjuonit  cxnriMr*  tid  oontrol  over  thn  rkoonrrenof)  nf  tin*  dlaeaHe  oth«r  tlian  tliat  ariainic 
trutn  <li<*ir  InllueROi*  apon  the  ^rowtli  of  r«getAtion  and  upiMi  liiimitn  1u*»U^,  through  th«i  phjairal 
iiinthi>r«nr  liHSt,  cold,  nnd  >Iniii|iiiir-H.4.  Of  ttic  6R  i!pH)>»iii<»,  ri-ffrml  ui  1i,v  Hirach.  in  whluU  iL« 
MM01I  WW  notioad,  37  oororred  in  spring,  21  in  winter,  8  In  laBtUMr,  mnd  2  in  Mituuui. 

•  CmnptsB  Bttodus,  l&iA. 
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pruii;i[ial1y  in  thoec  o(!ciirring  (luring  faminfifi,  ob«ervatioiin  have  bets  utde 
wfaick  Beem  to  indicate  a  i»irtiality  of  tliu  ditM^atUJ  to  attack  adults.  Onrao 
Hiys  that  in  ul)  of  bid  ca^cti  during  the  Irish  famine,  the  &ge  ot'  the  petimto 
exceeded  eighteen  years,  whilut  at  liMsl  two-thirdt*  of  the  jiutieiits  were  bemci 
the  middle  periinl  of  life  ;'  a  eircuuiHtanee  tliiit  might  easily  be  exjitaiiieii  bv 
the  dift'eroiice  in  the  degrees  of  exposure,  at  ditlerent  age«,  to  the  deti^niiiniiij 
causes  of  the  disease.  Nor  would  the  youthful  ftortioii  of  a  oommimiTj"  U  ajt 
to  be  exposed  in  thu  same  d^ree  to  the  dieturbin^  influenees  of  tempwloow 
weutlier,  exhau3ting  labors,  and  depressing  eiuotioivB.  Old  age  briogk*  with 
it  mal-nutrition  and  debility  tlmt  invite  the  speedy  iuvasiou  of  morbific 
causes. 

*SVr  cannot  be  accused  of  any  prcdisposiiig  influence :  statistical  retiirra  will, 
of  course,  show  an  excess  of  nialt*,  tor  the  reason  that  they  are  more  often 
under  those  eonditioua  which  determine  tlie  diiseaae.  It  has  oc^ca^ionall^  hai»- 
peued}  however,  that  juore  women  than  men  have  been  attacked,  as  m  tbe 
epidemic  of  1813  in  Southeastern  Hungry;  and  in  Croatia,  in  1707,  wonwn 
only  were  afFectetl.  In  the  Irish  famnic,  the  proportion  was  Hlxuit  eleven 
males  to  one  female. 

It  has  l}cen  surmiscti  tlmt  a  hit  trmpcrature.,  particuhirly  when  asKimti,>d 
with  dampness,  fatigue,  and  nieutal  depression,  was  a  iKjwerfuUy  prcHiisiOBJug 
cause,  if  it  did  not  actimlly  originate  the  disease.  M.  Scoutetteu,"  in  »  ctmv 
muuieation  to  the  Aindemie  cle  Medecine  on  the  epidemic  at  Giret,  iiisirtetl 
upon  these  inflneni*a  as  a]l-i>oweHul— an  opinion  which  eecnied  to  I*  fm- 
tained  by  the  Academy.  The  Anstrian  war  ship  Xovara,  in  her  pastuige  (h'ni 
Alndnis  to  Singapore,  although,  it  is  rcprestrntwd,  abundantly  tnipplicd  wiili 
fresh  vegetables  and  uc-id  fruit,  was  invaded  by  scurvy.  The  disease  als»»^^■. 
curred  at  Rastadt,'  uniiing  the  Austrian  li-oopsj.  when,  aceonling  to  Opitx,tlii.' 
only  lissigniiblo  causes  wcro  dampness  and  coid,  tbe  food  not  lieitig  defective 
in  fivsh  vegetables.  So,  at  Ingolstadt,the  French  prisoners  in  1871  sutiered, 
although  abundantly  sup^iHed  ^^•ith  potatoes  and  nioat.  In  opposition  to  the* 
views,  it  may  be  stated  that  the  hottest  and  driest  parts  of  the  (:«,rth,  as  iii 
India,  the  "West  Indies,  and  tbo  intcri<fr  of  Africa,  Iiave  lu-en  tlie  scent*  of  »* 
destnii'tive  outbreuks  hs  those  regions  where  tiie  ri'vci-se  conditions  hold  gix*!. 
The  grciitcst  banlsbips  have  Ih^cmi  untlcrgone,  without  the  sUghtcwt  evidcmts 
of  seorbutifi  taint  nti'octing  the  siittercrs,  as  long  as  proiior  alimentation  ifiiild 
be  maintained.  On  the  other  hand,  inactivity  lias  been  regarded  as  a  predi*- 
posim;  cause,  and  the  alleged  greater  frocjuency  of  the  disease  among  marines 
and  sKulkoi's  of  war  ships,  than  among  the  seamen,  is  said  erroneously  to  lie 
due  to  tJne  caurte. 

Depre^i^ing  emotions,  fear,  anxiety,  despair,  etc.,  Iiavo  been  said  to  bo  able  to 
det^nuine  the  disease,  and  thos«  of  a  reverse  cliaracter  to  be  able  to  check  itii 
progress ;  and  our  crwlulity  is  not  a  little  taxed  when  wc  read  the  etatenniit 
of  Liiid,  that  he  has  seen  the  scur\*j',  very  prevalent  and  iucreu^iug  ia  tfif 
fleet,  at  once  arrestcil  and  "piickly  got  rid  of  by  the  news  of  a  suo'  ■' ' 
engagement,  or  even  the  antit-ipation  of  one ;  or,  nior-e  aiMX-hrn'hnl  st  I  , 
story  of  the  l*rince  of  Orange  having  arrestod  rho  disease  by  distriliuii  i  > 
little  colored  water  which  was  believwl  by  the  soldier  to  be  a  wondert'ii  :n  ; 
most  expensive  elixir.    Mnnneret,*  Fleurj-,  and  Papavoine,*  have  even  asserii^l 
that  they  have  seen  scurvy  result  from  nieutal  mflucDcca  alone  in  iiwliitfti 
caaoe. 


<  Dublin  Qujinerlv'  Journal  nf  Mivl.  80l«iiae,  1647. 

■  ir)iiz«tt«  KMtc«I«  dc  Pn,riB.  JuiUMt,  liM?. 

■  ViertclJabraacliHft  fur  iliv  prnkliitulu'  Uailkuiidc,  Bd.  i.  8.  114. 

*  ('i»nti«i)'<l.  <U^  Mttl.,  I.  vii.  p.  B07. 

*  Jniiriinl  HeMoin.,  t  1*.  p.  321. 
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FbtU  air  has  no  influentf  in  tlftcrniiiiiii^  the  wcurreuLX'  of  Bt'iir\-y,  except 
in  a  fTcneral  way  1>y  lu>4iieriiii^  tlic  vitiil  n'riirtttubcef  and  thufi  hiiAteiiing  hiuI  in- 
tcusii tying  the  nymptoiriK  ot  tlnn,  iw  ol'  any  otlier  discast*  doyiondiug  ujKJn  a 
BpvK'ifac  cause.  Pergonal  tilth  and  tbiilnesn  ot'tho  sun-oundings  havealiw)  Wuii 
t-rntnuously  held  rertponiiiblt'  for  a  chare  in  it«  pnMluctioii.  hwn  the  pure  air 
of  the  i«ea  waa  at  oni^  tiiue  tliougUt  to  by  ijitlueiitUd  in  exciting  tlie  diseaine, 
thouerh  little  retieutiou  wua  nix-ewiary  Ut  dispel  lliiw  abwunl  notion.  Scurvy 
had  mgfid  in  inland  towns  ftn<I  on  frcah  water  (X)urfi<«,  far  away  from  the  in- 
fluvni.t'B  of  a  marine  atmospliero.  Tho  opinion  wai*  even  hold  that  the  cir- 
i-utnstunce  of  locality  detennined  a  diiterenee  in  the  nature  of  the  diseafie, 
and  hence  the  origin  of  the  terms  (and  .^rurr;/  and  wfi  scuny;  whereiifi  the 
[  feet  id  that  there  is  no  more  patholoj^ical  diflerence  in  tliene  «i!**.'(*  than  there  i» 
jin  uuAH  of  pneuniuuia  or  typhoid  lever  oceurriiig  on  shore  anil  at  sea.  This 
view  has  Ix-en  well  nigh  aljunduned,  though,  an  late  as  1850,  I>r.  Crawford' 
emitted  the  same  notion  in  relating  hix  ex]>erioneo  in  the  Crimea.  He  Ftates 
that  scurvy  seldom  exhibited  there  tlie  eharaeteristir  features  so  often  ob- 
r<erv«l  at  sea,  vt/,.,  the  uleeratwl  and  gan^nmons  gums,  failing  out  of  the  teeth, 
ulhgces^>8  and  slougliing  ulcers,  contraction  of  llie  limbs,  visceral  eftusions, 
syncope,  and  sudden  death  ;  and  adds  thut  it  would  seem  probable  that  the 
difl'ereiice  between  land  and  seascuirvy  wjw  physiologically  coiiriofteil  with  the 
existence  of  diarrho-fl  and  dysentery  in  tho  one  case-,  and  their  al>sence  iii  the 
other;  the  attWtion  tun  observed  at  sea  being  usually  attende<l  with  a  torpid 
or  at  leaxt  irregular  stiite  of  the  Iniwels.     Tliis  oi>iniou  is  erroneous. 

In  certain  iustani-es,  the  occurrence  of  scurvy  lias  l»een  supposed  to  ho  due 

to  the  use  of  iminnr  water^  as  in  the  case  of  Rjiuke's  exi»edition  to  the  interior 

of  Austndia.     There  were  two  parties:  one,  thorougfdy  apiipi»!<l  and  pro- 

viftione<I,  suftcrod  for  tho  wont  of  abundant  potable  water,  ami  wafi  attacked 

<  with  the  disease  ;  the  other,  lesa  advantageously  placed  as  reganled  food  and 

ipnwisiotm,  g*)t  all  the  pure  water  that  tlie^-  ueeiled,  aud  e8cai>ed.     Othei 

paruliel  cases  are  recorded,  but  they  arc  entirely  negative  from  the  lack  of 

ifcrluinty  as  U^  tlie  exact  nntnre  of  tho  food  consumcil.     Tho  more  fortunate 

of  KankeV  (mrty  may  have  iiartukeii  of  sinruh-nt  plants  or  es<'ulent  rootfi 

picked  up  on  theJ4)umey.     The  various  alKtve-mentioncd  influences,  wliether 

^hore  or  afloat,  are  ca|>ab)6  of  deteriorating  the  nutrition  of  tho  body,  and 

may  in  this  way  witli  truth  be  chargeable  with  promoting,  under  peculiar 

,      dietetic  irregularities,  the  advent  of  an  outbreak  ;  but  neither  singly  nor  eom- 

ILinedly  cuii  tliey  dcterniine  it  without  this  coticoniitaJit, 
Jndim{aal  ptetilitirifii;^  as  to  constitutional  jrower  and  vital  activity,  exert  a 
marked  inrtiience;  tliost^  of  a  weakly  habit  of  b»Kly,  either  original  or  pro- 
duced by  accidental  attacks  of  disease,  are  more  liuble  than  tlioM:  in  robust, 
vigoroui!  health.     Persous  also  who  have  been  overworked  or  exhausted  by 
cxcfAfxivc  climatic  iufluoiices,  whether  of  heat  or  cold,  more  readily  succumb. 
This  waH  seen  in  the  case  of  two  ships  of  the  XTnitcd  States,  ser\'ing  in  tlie 
Gulf  of  Mexico:  the  '•  Uaritnn,''  i"<iniing  fmni  the  coast  of  Brazil,  had  u  crew 
,     enfeebled  by  long  service  in  a  hot  <-linuitc,  while  that  of  the  *'Falniouth"  waa 
B-woni  out  by  exposure  to  the  cold,  wet  and  boisterous  weather  of  the  northern 
™««.ttwt  of  America,  on  which  she  had  Imeu  serving.     Both  of  these  vessels 
euftered  severely.     In  the  same  way,  the  deterioration  of  the  vital  powera 
brought  about  by  an  arctic  voyage  and  a  winter's  residem-e  in  high  Uititudes, 
pendora  the  men  exirei-^lingly  liable  in  presence  of  tlie  exciting  cause  of  scurvy, 
and  more  so  than  those  who  aiv  frvshlv  arrived.     Tlicrc  is  no  such  thing  us 
inuring  the  system  to  the  unnatnnil  surroundings  of  the  arctic  n»gions ;  the 
I  longer  the  residence  there,  tiio  more  likely  the  tlisease  is  to  oircnr.     This  stato- 
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itieut  is  baaed  upon  experience,  uiid  readiU'  t^>iniiK*nc]s  It»e1f  to  tiie  jtul^i.i];l 
when  the  iiniiieiiKC  iniportanee  of  ymilight  upon  the  imtritiou  of  Uic  witin! 
or^nic  world  w  txuLwiileroU.     Oiic  attack  of  acurvj'  confers  U]»on  its viitiiu  tw 
exemption ;  on  the  contrary,  it  renders  a  seeond  more  probable^  otlier  einrum- 
ataneett  being  c<iua). 

Tlie  frequent  Ufwttt-iutiou  of  the  8*.-orbutic,  with  oilier  j-atholotjii-al  t.f-\h 
ditious,  is  well  known,  and  liouhtless  fomw  one  of  the  chief  rearsona  why  tlitj 
early  dcHcriptions  of  the  disease  were  fto  inm-eurate,  the  couiplicatin^r  affcvliini 
huving  Iw'inff  inclnded  in  them.     A  troijiient  eomMmition  is  with  iiMtlari 
disease,  and  it  is  easily  appreciated  that  the  elow  and  prufonnd  altemtii* 
induced  in  Uie  bl(x>d  by  thin  rniasin  are  well  i-alculat«l  to  hasten  the  (if 
nient  of  Hourvy.      The  same   hiflncntv  is  exerted   by  diarrhu-a,  dvi*.'. 
Ryphilirt,  iieniorrhagt*.  exhausting  discharge*,  and  the  debility  arisiuf  irvm 
prolongetl  suriering  from  woundK  and  injurien.     In  tact,  any  <.:ause  whaTL'M?r 
that  lowers  the  tone  of  the  Byfttem  and  imjiairft  nutrition,  may  Im  cnrwidt'ivd 
among  the  categot^*  of  predisposine  cause**.     It  will  be  only  necetMirv.  in 
jiasHing,  to  notice  the  fanciful  idea  ol  Travis,'  that  the  uftc  of  copper  vcw.>Ij  in 
the  navy  was  a  princiiial  cauw  of  8cur\"y  ;  or  that  of  Harvey,*  who  attrilmtwi 
it  to  gfuttony  or  ilebauchcry  ;  or  that  of  Maynwuringe,'  that  it  wa»  doe  lo 
tolmeeo  and  excessive  venery  ;  or  that  of  Willis/  who  found  ita  cause  in  ike 
increafling  consumption  of  sugar. 

The  evident  connection  between  the  character  of  the  food  supfdy  and  the 
occurrence  of  scur^'v,  attractet!  the  attention  of  early  oWrvers.  (rttrticularly 
"Wiorus  anil  t^hthins,  wlii>  placed  the  i-anse  entirely  in  errors  of  diet.  Th» 
was  the  upiniitn  also  \-t^  Hachstnnn,  w  ho  publishe<1  an  essay  on  scur\"y  in  \TA\. 
in  wliii-h  he  tuok  the  gixmnd  that  abstinence  from  fresh  vegetables  was  al«> 
lutely  the  cause  of  the  discan^,  an  ()|»inion  which  wan  shared  by  other  writers 
of  exiwrience,  suL-h  as  Uoupjic'  and  Trotter.'  This  view  has  largely  prevailwi. 
and  is  now  tliat  which  is  accepted  by  most  physicians,  lu  184t.  l)r.  (^l^ir^i• 
son,'  of  £<linburgh,  in  a  pnjicr  on  the  subject,  attributed  the  firemlencc  of 
S4'Urvy  at  Pei*th  to  cb'ticienc-y  in  tlie  ciunntit^'  of  uzotiy^nl  alini^it  and  coiwe- 
qiu-nt  in!*iitKc-ifnt  nouriphnscnt  of  tht-  IkmIv,  and  as8erte<l  his  I»elief  tlint  milk, 
which  supplied  this  deficiency,  was  an  antidote  for  the  disease.  Tliis  thwry, 
though  ingeniously  argued,  is  unsui»iK>rted  by  facts;  thus,  for  instance,  in  the 
north  of  Walt's,  where  fresh  meats  and  milt  are  abuudant,  and  where  iha 
eottagers  nii*e  little  or  no  ganlen  produce,  cases  of  seur\y  apjx-ar  e\"er\'  year; 
and,  UkdiH'd,  tlic  whole  historj'  of  the  disease  is  at  variance  with  this  tli-   ' 

The  habitual  use  of  mlteJ  uunts  on  shi[vb(«ri],  drew  attention,  naii 
enough,  to  the  causative  relation  of  this  sort  of  ti>od,  and  not  a  fpw  of  tlw 
earlier  oliservera  have  recorded  their  i>elief  that  it  was  the  chief,  if  not  tlw 
only,  cause  of  scorbutic  outbreaks.     This  statement  has  no  foundation,  how- 
ever, for  the  very  worst  epidemics  of  the  disease  have  (»ccnrred  at  sea,  wti«i 
fresh  animal  food  has  been  al>undatit>and  in  i-ommuiiities  on  shore  who  m-^vr 
employ  salt  pn^visioiis  of  any  w^rt  in  their  iliet.     The  disease  will  unilon]'* 
aiii>e.ir  Toore  sjainlily  in  thorto  living  on  sjilt,  than  in  those  living  on  ' 
animal  food  ;  hut  fi-om  the  mere  fact  thjit  the  nourwhing  iwwer  of  the  latter 
has  Imcn  Impaired  by  the  removal  to  a  greater  or  less  extent  of  its  albuminoi"! 
constituents  in  the  sjilting  process,  and  that,  as  a  ifliiw-ouenoe,  it  po»eaBu»  l<« 
power  in  sustaining  the  iKsly.     The  withdrawal  of  botli  sorts  of  animal  f*d 
wunld  still  nmrc  speedily,  for  the  same  n.'-ason,  K-a*!  to  the  apj^earana-  of  rtie 
disease,     lliat  salt  in  itself  is  impotent  as  a  causative  intiuenoe,  is  furtlwr 
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lowTi  by  the  fact  that  large  qiiantitie«  of  it  may  be  given,  as  was  done  by  Sir 
Blane,  in  ftcorbutic  cases,  without  apparent  deleterious  eftiecti*.  Hinipio 
defiL-ieiicy  iu  the  (fuautiti/  of  tbo  food  also,  it  hua  Ix-cn  alleged,  plays  the  most 
im|K>rtaiit  rUe  in  tlic  eaii>>atioi)  of  tbo  disease,  and  ltd  prevalence  during 
foniinos  lias  bwMi  ciUxl  in  evidence  of  the  tnitb  of  this  assertion.  The  fact  la 
quitti  familiar,  buwevor,  tlait  sourvy  is  far  fmm  being  an  invariable  accompani- 
ment of  taiuine,  nor  does  it  atiect  men  on  long  cruifieSf  or  those  ehut  up  in 
bea^ieged  towiis,  when  simplj'  on  short  i-ationa. 

|L  The  qiuditij  of  the  food  lias  as  little  influence  aa  lack  of  quantity  in  pro- 
Pneing  tbo  disease.  Mnnldy  biseuit,  and  spoilwl  or  even  putrid  meats,  Uuve 
been  Knb(4iste<l  upon  for  long  perii'His,  and  though  tin;-  healtii  has  been  thereby 
ert34itly  imiMiirtHf,  no  scorbutic  etmditiou  has  Iw^-en  pnHhiec<J. 

'  From  all  the  facts,  both  positive  and  negative,  we  may  reasonably  assume 
tliAt  the  essential  dietetic  error  leading  to  the  development  of  seitrvy,  in  the 
immense  nuyarity  if  not  tu  all  easca,  nonsistii  in  a  debeiency  in  the  raruitt/  of 
food;  that  h  to  say,  that  there  is  not  the  r«inisit<>  projwrtion  of  animal  nuitr 
ter  with  a  diversity  of  vegetable  substUinceft.  Ko  single  natural  onler  enntaiiw 
plautd  that  supply  all  the  substances  essential  to  the  nutrition  of  the  body  and 
right  composition  «>f  the  blootl;  the  graminaceous  and  leguminous  articles  of 
food,  for  instance,  are  numerous  but  not  various;  they  allalibrLl  the  same  or 
arnilogous  albuminous  elements  which  liavc  about  the  same  nutrient  value  aa 
th«  corresponding  substances  iu  animal  food;  and  hence  health  and  vigor 
<>anuot  be  snstaineil  on  a  diet  of  animal  flesh,  combined  witli  wheat,  rice,  and 
<jat-meul,  or  with  beans  and  peas,  or  with  all  of  these  to^etlier.  Outbreaks 
of  scurvy  have  occurred  oji  yhip-board  where  the  ration  "is  made  up  priuci- 
psllv  of  these  articles,  as  on  Anson's  ships  when  supplied  with  an  abundance 
it£  frettb  aninml,  farinaceous,  and  leguminous  foods.  In  the  ejddemic  that 
pecurrcd  at  Oiriisle  and  itd  vicinity,  according  to  Dr.  Lonsdale,'  some  of  the 
railway  esravat<)rH  were  affeet^Hl,  thtmgh  they  breakfasted  oft"  of  Iwefsteaka 
or  mutton  chops,  and  uartook  of  duuiers  composed  of  bread,  boiled  beef  or 
bueoii,  itea-s<:iup  or  broth,  and  suet  puddings  containing  currants;  but  there 

fere  no  potatoes  nor  fresh  vegetAbles,     It  ts  clear  therciort',  that,  in  order  to 
>tain  the  proper  variety  of  materials  i-etpiired  in  nutrition,  we  must  resort 
I  severa)  ot  the  natural  groups— those  particularly  whicli  comprise  the  succu- 
lent vegetables  and  fruita, 

K  What  is  the  precise  nature  of  the  materials  furnished  by  these  latter,  yet 
Ismaius  to  Iks  detei-mineil.  Acid  fruits,  such  as  oranges,  lemons,  limes,  etc., 
Btand  prtMi-minent  u-s  antiscorbutic*,  and  tliis  fact  led  to  the  roncliislon  that 
their  utility  depended  u[H)n  the  vegetable  at-ids  which  they  ooritained.  and  the 
tue  of  the  fatter  in  scurvy  lias  been  followed  with  a  certain  degree  of  sueceaa. 
Experience  has  shown,  however,  that  the  fresh  juices  and  pulp  of  tliese  arti- 
i^Icrt,  particularly  when  green,  are  more  decide<lly  antiscorbutic  than  the  same 
materials  when  prepared  by  the  various  metluMls  of  drying,  cooking,  and 
preserving,  or  tliiin  their  vegetable  acids.  The  influence  of"  these  agentfl  in 
warding  otl"  or  curing  scurvy,  may  be  of  a  catalytic  natui-e,  fitting  by  their 
presence  the  organic  matter  otherwise  iiyurious  or  defective,  for  nutrition,  in 
the  same  manner  for  instanee  as  sodium  chloride,  which  dixv  not  particij>at« 
itially  by  its  elements  in  the  formation  of  tlic  solids  and  semi-solids  of 
body,  yet  \»  indisiieusable  iu  the  fixation  of  new  proximate  principles  in 
tissues. 
Dr.  Aldridge*  held  that  the  cause  of  scurvy  was  a  deficiency  in  the  supply 
'  mineral  matter,  phosphurus,  sulphur,  lime,  potassa,  and  soda ;  the  daily 
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woBte  of  sulpliur  is  calculated  to  be  about  20  grains,  an<]  tliat  of  |)Otttn.nl 

soda  80  graiiii*  in  an  a<liilt  of  150  Uw.  (10  stoiiv)  woiglit.  Thtf  <{iuuitm'nf 
cerpiilfl  tliat  woiiM  supply  the  wattte  of  otluT  clcmi'iitM  »f  tlit*  \n)t\y  durinea 
Bi[i8;le  tiny,  t-an  supply  only  17  gnxinp  of  nulphur  and  43  *;rjiii«  of  the  alVali**; 
atid  a  fthnilar  amount  of  leguminous  matorial  would  give  only  11  graim><*f 
auljjhur  and  55  of  the  alkaliet*.  Succulent  vegetables,  on  the  other  luiiid, 
while  deficient  iii  nitrogen  and  the  other  elements,  contain  mineral  matter  in 
abundance.  The  potato  contains  both  organic  oud  iuorgunic  priiicipltM  in 
just  pmiM")rtion  to  comix-iisat*  for  tJie  neceiwur}'  wawtc.  l>r.  UnmTd,'  oi  YjXid- 
Dui^h,  upon  t}ie  Btreugtli  of  one  inconclusive  blood  aiia1yM»>,  dcrlanil  tltaX 
scurvy  was  caused  by  the  use  of  food  deficient  in  the  potai^eiiuni  salt**,  tbt-  va^ea- 
tial  change  iiL  the  buxMl  in  that  dittca^  being  brought  alM>ut  by  the  iuHuffici^xti 
supply  of  thei*e  salts.  Neither  of  these  views,  though  iugeiuoas  uad  phorible, 
has  received  the  confinuation  of  scientific  research. 

Sorae  of  the  old  writers,  Sennertus,*  Charleton,'  and  Uoflmann,*  from  olwrv- 
ing  the  wide-*»pread  character  of  the  diseaw,  its  destructive  effwls  and  exten 
siou  in  communities  and  aggregations  of  individuals,  and  its  seizure  of  nomzig 
intants,  adnpUnl  the  i<iea  tliat  it  was  contagious,  or  of  a  miasmatic  character, 
depending  upon  a  siiwiiic  jioison,  ju.st  as  syphilis,  snuillj.Kix,  or  malarial 
diBeasct^.  M.  Villemui,'  in  August,  1874,  prwented  to  the  Acudemy  of  Medi* 
cine  at  Paris,  a  memoir  in  whielj  he  endeavored  to  sustain  the  theory  that 
scurvy  was  "une  maladie  cudemo-^^tidemique,  contagieuse,  analogue  aa 
typhus,  d.  la  peste,  et  r&ultant  d'un  miasme  particulier.  Kottwil*  has  al« 
tjxpreesrtjd  similur  views. 


Morbid  Anatomy  of  ScrRvr. 

After  death,  the  body  of  a  patient  dead  of  scun^*  preeente  slight  evidence 
of  rigor  morttsf^  and  is  generally  cuiuciatA'd,  esin-cially  when  little  food  hu 
been  attainable,  or  when  tW>ni  the  rundition  of  the  guniH  and  teeth  ii  «mM 
not  be  masticated  and  swallowetl.     Under  reverse  eircnniatances  tlie  body 
may  retain  its  rotundity  and  fulness.     It  is  prone  to  rapid  deeom)ircqtinD. 
and  the  skin  ia  of  a  dirty-yellowish  or  clay  color,  dry  and  parchment-like, 
more  or  less  R«dy  and  rouirh,and  marked  by  bluish  or  livid  s[.)ois  of  tlie  most 
varying  size  and  figure.     Ilic  homll  and  round  sjHits  Iwated  at  the  roots  of 
the  hair,  from  one  to  two  lines  in  dianurter,  are  i-auw^d  by  blood  extravaitttai 
from  the  va.'tcular  network  around  tlie  hair  follicles,  l>rneatl)  the  entitle    The 
larger  and  more  irregular  discoloration^  are  located  in  the  deeper  layen  of 
the  cutis.     The  subcutaneous  connective  tissue  is  more  or  less  axleiuutoiis  and 
infiltrated  with  blood,  or  fibrinous  material  ttngeil  with  blood.     Tlie  bhiddy 
extnivasnl  ions  form  swellings  of  a  doughy  feel,  without  wellHlefinud  limita- 
tions, unless  firemnBcribed  by  resisting  fasciffi ;  the  fibrinous  ettusions,  tiu  the 
other  hand,  present  themselves  as  layers  from  one  to  two  linea  in  thiekii«B.at 
first  gelatinous  and  of  a  pale  yellow  color,  but  subsequently  anumiug  a  higbff 
organization,  becoming  vascular,  of  a  bright  yellowish-red  color,  linn  bjhI 
even  elastic  to  the  feel,  and  with  clearly  defined  outlines.     The  material  !*• 
comes  BO  intimately  blended  with  the  eoimective  tiaeuc  as  to  destroy  all 
appearance  of  its  fibrillary  structure.     These  ai)pearanoes  also  occur  in  tlK" 
connective  tissue  of  the  muscles,  and  beneath  tlie  fascias  forming  their  ahaitfc*- 
lacerating  their  fibres  or  softening  them  to  such  a  degree  that  they  ewii/ 
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rcak  down  between  the  lingert*.     These  deposits  mo^t  commonly  sliow  tliem- 
j»ch'e8  Bbotit  the  muscles  of  tlic  Imnis,  but  arc  oceaj^ioually  fouud  in  tlie  recti 
^aiid  pectoral  muscles  of  the  trunk,  or  ubout  the  elbowji,  and  beneath  the 
■}it«n-goid  musolee  of  the  face.     In  the  severest  fornw  of  the  diaeaao,  eflusions 
occur  Detieath  the  periostaon,  fonning  nodeR  of  more  or  lese  firmncfts,  which 
may  lead  to  necrosis  of  the  bone. 
■     Thiijvitits  are  the  sciit  of  wrous,  and  occasionally  of  «iU£fuiiieou(*,  effusions; 
■the  s\^^ovml  membranes  have  been  found  eroded,  the  articulur  cartilages  sott- 
Henedund  separated  from  tUeirBubjtteentcorine<'tiijns,and  even,  in  extreme  eadee* 
^the  bone  itself  may  bo  softenotl  and  inliltratod  with  bloo<!.     The  joiatH  may 
also  be  Bccomiarily  iuvoIve<l  by  changcii  going  on  in  the  surrounding  con- 
nective tiasue.     Morbid  chants  fre<^uently  occur  in  the  serous  mnnUraneg. 
The  pericardium  usuall^v  contains  a  little  clear  serosity ;  not  infrequently  its 
Burfiice  is  8ortenetl,aiKl  itstis^iie  euwily  liicenible,or,iis  in  »ume  cH.-*cri, Inllamcd 

(and  tlie  si»at<if  tHmbidennble  lieinorrlmgic  effusiun.     The  pleiind  cavities  *iften 
contain  serous  fluid,  and  are  sometimes  the  seat  of  intpious  bloody  eft'usionfl; 
their  walls  are  tingwl  with  eccbymotic  disc-oloration,  and  show  indiwitions  of 
inflammatory  action. 
The  mijst  amstant.  indeed  ever-present,  chunpes,  are  found  in  the  mouth, 
and  I'Oijjstitut*'  what  is  krmwn  as  fn'orhttttr  Mamndds.     The  giunn  are  livid  and 
Bwollen,  and  rtcpamted  I'mni  the  t^H'th,  whii'h  they  wholly  or  partially  conceid 
in  their  fungoid  exubemnce;  they  tlispiay  an  advanced  stage  of  tatty  degene- 
ration, the  tiHsuo  imder  tlie  n)i(!roiscoi>e  presenting  an  abundant  epithelial 
^proliferation,  and  an  enormous  production  of  fatty  globules.     The  teeth  them- 
BBelved  are  cither  Ioosenetl,or  have  already  fallen  out-     Tlie  nasal,  pharyngeal, 
\     laryngeal  and  broiiiihial  mucous  menibniiies  ai"o  geiiemlly  pale,  and   niarkt-d 
with  flwrks  of  cLirk  i*ed  color,  and  tliere  is  present  more  or  less  bloody,  turbid 
fluid.     (Edema  of  the  glottis  is  occasional I3*  met  with. 

The  narcous  system  is  perhaps  least  frequently  aifccted,  yet,  occasionally,  the 

ventrieleH  of  the  brain,  when  opened,  reveal  the  presence  of  serous  or  songuino* 

tterous  fluid,  and  similar  fluids  arc  more  often  found  in  the  arachnoid.     The 

hra,in  itself  is  usually  pale  in  itdor.  and  its  vessels  collai>std  and  empty.     On 

The  other  hand,  some  i:s^eA  display  a  different  state  of  things;  the  brain  is 

engorged  with  blood,  and  is  the  seat  of  extravasation,  and  in  rare  cases  of 

eoftvning. 

|L      The  h^art  is  tound  relaxed  and  flabby;  its  tisauo  Im-erable  and  atrophied; 

BitA  cavities  quit*  empty  in  some  cases,  and  in  others  filled  with  dark  fluid 

Hblood.     Tlie  semilunar  valves  lose  their  elasticity  and  fail  to  close  the  orifices 

Baocumtely,  so  that  water  injected  by  the  aorta  runs  freely  into  the  left  ventri- 

^  cle.     The  nirdiac  walls  present  a  yellowish  tint  on  section,  and  arc  often  the 

seat  of  cffurtiouij.     In  cases  in  which  the  disease  has  been  of  short  dunition, 

le  blood  is  of  a  dark  color,  Hometimos  fluid  or  loosely  ctuigulated,  while  at 

ler  times  it  is  very  firmly  clotted;  in  prolonged  cases,  on  the  other  hand, 

_ie  blood  is  usually  of  a  lighter  color,  and  more  uniformly  fluid,  vet  firm 

rcoagula  are  by  no  means  uncommon  in  these  cases,  as  noticed  by  koupjw, 

lAndral,'  Fauvel,and  others.     The  older  coagula  arc  thick,  elastic,  and  closely 

jadherent  to  the  inner  surface  of  the  heart,  but  gmduaUy  mer^c  into  more 

rwent,  looser,  and  rcddirih  depoHitions.      The  tissue  ol'  the  heart  becomes 

altered,  the  muscular  fibres  undergoing  granular  and  fatty  degeneration,  eo 

that  at  points  the  sarcous  elements  are  entirely  replaced  by  the  new  material. 

The  endocardium  and  the  inner  surtaee  of  the  great  vessels  show  the  evidences 

^af  aangirmcous  imbibition:     The  arterial  and  capillary  walls  exhibit  no  signs 

rOf  niftrked  change;  Liis^gue  and  LcGroux  exannned  the caplUaricB  in  several 

1  ArofalTcs  O^erales  <!«  MMwine,  1847. 
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cases  of  scun-'y  which  proved  fatu!  m  the  siege  of  Paris  in  1871,  uid  fond 


nuthiii'',  with  ih 


tion  of  tK-attfixtl  fiittv  gninulations  in  their  wife' 


If  exfutuion  ot 
j\iiaIo2oii«  ehimgLM  to  thottt'  found  iti  tli«  (.-HiTliac*  mtitu-lei^,  alao  occur  in  tiff 
iniwciilarstnictnrcKof  otlior  localitips.  Afoortiuig  to  Leveu,*  the  first  mwdfli  ^ 
to  undergo  fattjr  degenv^mtion  arc  tho«G  of  the  loins;  in  one  of  hi»  cases, tke 
tihrcH  of  the  wicro-Inmlwr  niuM-lcH  ha*!  complclely  lost  their  Btriation,  umI  tl* 
»in-o1ciiiinu  hud  hi  gri-at  part  dii^ipfpeun^  ;  there  remained  widely  sejantM, 
Idtigitudinui  lines,  with  the  iiit*?rvals  iTowdud  with  grBmUarand  fatty  nuitteT. 
The  niusfloK  of  tilt;  cidf  "t*  till-  leg  nhowod  the  ttauie  advanced  changes, vhilt 
thnfle  of  the  thigh  wore  K^ss  altennh 

The  luHffs  present  an  vnr^'ing  changes  as  tho64>  in  the  heart.  Tiiey  mar  \» 
collapHe<l  and  hloodlesH,  hut  an  a  rule  are  uitiltratetl  with  bloody  eenMitj, 
|»urticuhirly  in  tlioseeaws  which  during  lifeshowml  large  anioiitit«  of  alboncn 
in  the  ui'iiic  ;  ecchyniosii's  on  the  rturface  of  the  lungs  aix'  not  unoommODt  and 
they  are  usually  quite  nuperfi<':ial.  The  jMwterior  jwrtioiirt  of  these  oipuB 
often  show  indications  of  h3'postatic  «)ngej(tion  or  hepatization,  and  occaBiaD- 
all^'  of  gangrene.  Iii  the  latter  ease,  the  gangrenoua  tiaeue  break»  down  easily 
under  tlie  fingc-r  into  a  pulp  which  emits  au  offensive  odor.  A  fibrinoiDi  tnd 
hlowiy  exudation  is  alwi  found  in  various  jMirts  of  the  lungs, chiullj'  inferiorif 
and  poaterinrly.  The  bmnehial  mutwus  menihrane  in  more  orletaj  ruacidulu'i, 
and  eoutaiiw  a  bloody  mucoeity ;  and  tlte  same  is  trae  of  the  trachea  aitd 
larvnx. 

I'he  di()eslive  st/stem  Is  seldom  or  never  i'r^  from  post-mortera  dianges. 
The  mucous  membrane  of  the  stomach  and  small  inicsiinc  is  otlt>u  BotleiuHl  ami 
thiekencd  ;  in  places  ulceratwl,  even  to  the  tlcptli  of  tlie  moaculu*  layer*,  tie 
edges  of  the  ulcers  being  everted  and  uitiltmtcd  with  hlood  ;  and  T>r'.  Kitdiic 
finds  the  solitarj'  glaiuwi  in  the  lower  part  of  the  ileum  eiilargcil.  Siuiilar 
leriicns  are  found  in  the  larr/e  intcjitines,  and  in  some  places,  beneflth  a  dark- 
red,  pulpy  nuiterial,  easily  removable  hy  wiping,  the  subjacent  tissues  are 
found  Boftent-d,  infiltrated,  or  even  desti-oyed.  In  other  eases  extensive  f'lfli- 
etilar  ulceration  i«  neen,  of  a  rounded  shnpo,  and  with  infiltrated  bonier^ 
The  entire  length  of  the  gastro-inteetinal  mucous  raembmne  is  more  or  Iw 
stippled  with  «ingiiinoous  eftusionB,  varj'in^  from  a  pink  to  a  blackish-gnw 
tinge,  and  blood  in  greater  or  less  quantity  is  (wured  out  into  the  canal. 

The  Urrr  always  pix-senta  more  or  less  evidence  of  fatty  dcgencnition ;  iti 
sonu'tiines  enlarged,  gorged  with  dark  bloi^nl,  and  sot>ene<l,  with  it.-*  biirfft 
markeil  with  fijwts  of  liemorrhagic  infiltrations.  The  ,'iplfin  is  <^.KH'api<>miIly 
found  of  grwitcr  magnitude  than  natural,  tilled  with  grumous  blood,  iu 
smiare  discolored,  anil  its  structure  lacerable.  Or  it  may  be  the  seat  of 
wedge-shaped  iiifantioiis.  Vernette  found  the  spleen  cidargod  in  only  8 out 
of  bW  cjises  oi  scurvy.  The  paneiraa  presents  also  ocaisiouul  evideuoe  ot 
hemorrhagic  efl'usion  and  sofY^^ning. 

The  h'dtw^'/x,  although  there  may  have  l>oen  albumen  in  the  urine  dnri( 
life,  are  usually  found  unaltered.     Dr.  Ilimmeletiem  has  obser\'ed,  in  a  fd 
cases,  a  yellowiwh-rp<l  layer  upon  the  mucous  membrane  of  the  ■pelvoa 
ureters, and  Ileyfelder  reports  having  found  tlie  kidney's  engorge<l  with  )>lc 
and  the  liuing  meiubmiie  of  the  pelves,  ureters,  and  bladder,  here  and  tl 
cnvyred  with  nloody  iinieus.     In  tluwe  laises  in  which  the  urine  during 
had  contaiiu'd  large  quantities  of  albumen,  and  which  lind  l>een  comj'linit 
with  dropsy,  the  kidneys  presented  the  ordinary  parenchymatous  degtuci 
tioiis  found  hi  Bripht'a  diseuHC.    Opitz,  iu  prolouged  cases  of  scurvy,  has  i 
atrophy  of  the  kidneys.     Tlie  renal  capsule  is  ccehymoaed  at  points,  an 
C^ka  na--*  reported  iu  some  cases  the  pnesenoo  of  small  infarctions  in  thei 
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ticttl  tfubtitaiKt;,  ajid  Icsa  often  in  the  deeper  struftureri.  The  pelvic,  ureteric, 
an<l  vesit-al  iiuk-oiw  nit'inbrunew  invseiit  not  infrotiuonllv  s|K)t8  of  Iieiriorrlmjfic 
disttilonttion,  a^  well  m  of  Hoftening  aitil  ltlwiuh,  uud  the  uoutaiuMl  urine  is 
tinged  with  blood. 


PiTUOtOWV  OP  ScvRW. 

Flofiinan,  Itocrliavo,  Huxham,  Tjiiid,  and  ninny  others  of  the  older  oljser- 
vers,  rei-oniiHl  iheir  opinion  that  in  tlie  blood  wx-i-e  to  bo  souiiht  tlie  i«Keiitiul 
changtw  upon  whi<'h  the  w^orbutic  i)lit'n()nu'iLii  <h!iK-nd<'<i,iind  they  "enersilly 
cotisiuered  the  nature  of  tht.'SH.'  chjintrt's  to  4*oiiHii^t  in  a  bivukiiijf  down  of  the 
blooil-curiniselits  tir  u  dist*ulved  euiKlition  of  tlie  blood,  wliieh  in  turn  led  to 
tbe  Hanguineous  elfuHions  ho  iwninion  in  si^urvy ;  a  tlitHjry  thai  hail  eum-riry 
for  many  yeare,  until  ehentti'al  rweari^h  tinally  diiwimttHl  the  unfoundi-d 
aBAurtionit  on  which  it  wa*t  hiweii,  and  led  to  the  establishment  of  more  (ftrni't 
views.  We  I'till,  however,  luive  to  deplore  the  fuel  that  thon^li  much  <>ri-or 
has  thus  been  reniovt'd,  yet  i'vv>-  new  truths  have  bwn  estublisihed  by  1he»*u 
invest i^lion:-.  The  aiuilysos  are,  a»  yet.  Too  diw-n-pant  and  tno  few  In  num- 
ber to  detennbie  with  prwisiiiri  the  exa*t  natort;  of  the  (>henii<-,il  alTemtions 
in  the  blooil.  The  disesise  ha**  happily  bix-onie  so  intixninenttlml  few  oppor- 
tunities now  present  themselves  for  chemical  examination,  and  mre!y  ean 
;be  quantity  of  blotxl  ntKX!»iiiary  for  the  puqxjHC  be  obtained,  with  wafefy,  bv 
rencHCctioUf  in  this  olui*»  of  patioiiti*.  The  want  of  nnilbrmity,  nml  the  difli- 
cuUies  iidiurenl  to  the  prcn-css,  as  well  iw  the  varyinj;  comHtiuns  under  whii-h 
the  unaly»*s  have  IxHm  made,  have  contributed  in  no  small  degive  to  the  dis- 
crepant results  which  have  hitherto  liccn  olitainotl. 

The  frequent  etfiiiiioiw  of  blood  in  8ear\-y  led  Ajidral  to  uuiipcct  tlmt  tlio 
chief  factor  in  Hcorbufie  bhuMl  was  tlie  deci-eose  of  fii/rtn,  wiueh  was  in  pcr- 
fei't  accord  with  a  theory  tlmt  he  hud  (brmod  that  thit*  chaujire  way  the 
uniforui  cause  of  juLssive  hcniorrhiijn*-. 

MuiCi'udiu  had  already  ^ivi-n  exjiorimentiil  KUpi>ort  to  thtK  imnje«':tutv,  by 
inducmg  in  aninmirt  phenomena  nnalogoUH  to  th<je*e  of  Hcuny,  by  tlie  injei'tion 
i|ito  the  vein*  of  denbrinated  blood,  or  alkaline  solutionti.  Andnil'  believed 
bii»  views  wtnfinned  when  in  1841  be  analyzed  on  two  (_KTai*ions  the  blood  of 
Bcorbutic  patients,  and  found  the  fibrin  redui.'cd  to  l.ti  [wirt**  jxr  thouwiinl. 
Similar  nwults  Wen'  obtained  liy  Eckstein  and  Fremy.  On  the  other  Imnd, 
llie  blo.)d  wart  analyziMi  by  Mr.  Bunk.  al»o\it  the  isame  time,  iti  tbrei*  wt-Il- 
markinl  ulhi*  of  scurvy  that  on-un-edon  the  ''L>rtiadn<^»uj;lit''  Iiospital-.-;bi|).  itiid 
in  all  of  them  the  fibrin  was  in  excess  of  the  normal  amount,  the  \cuiiX.  tK'iiig 
4.5,  and  the  {greatest  6.5  partji  yier  thouKancL  lu  pertbct  aei'ord  with  Busk  a 
results,  were  the  analvsce  of  the  blood  of  five  («corbutic  females,  communirated 
in  a  note  to  the  Aawfemy  of  Sciences,  in  1847,  by  Ttecqucn'l  and  Rodicr.  In 
no  case  was  the  fibrin  iliminislnil,  but  in  some  it  was  sensibly  incroaaed.  In 
a  Bubdoqnent  ease,  Andml  fonnil  tlmt  the  fibrin,  instead  of  being  le»*s,  exect^lcd 
the  physiological  mean,  reaeliing*  4.4  parts,  and  he  condudeii  that  a  ditninu- 
tiou  *A'  this  elemeut  was  not  a  necesftary  and  constant  occurrence,  but  only  an 
eficet,  a  n,*sult  of  pnor  morbid  modifieatioiis,  and  a  consequence  which  was 
pnxlucefl  more  or  less  Impientlv  a<*i«rdiiig  U*  the  sevcrjtv  an<I  duration  of 
the  dist-ase.  Parmentier  and  Deyenx  found  the  h]o<id  of  tliree  soorbnticH  to 
iuble  infliimmatory  bbwKl,  in  rcs|ie»-t  to  fibrin,  while  Fnek  obtaiia-d  in 

_j  analysis  7.(>  parts  of  fibrin,  and  r^^ven  4.8  parts. 

In  mild  cases  of  scurvy^  neither  tbc  color,  the  alkalinity,  uor  tbe  eoagula- 

t  EauaI  (l'b<hn*t«>1ngl«  pattiolog)qi]«. 
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hility  of  the  \A<xh[  differs  from  that  of  bl(>od  in  healthy  though  Wooil  alli-gi^] 
that  tilt'  dctt  ii*  lootw  and  fottoii-liku,  and  Cunstatt  tliat  its  L-OBjrulaWlitj . in 
ttmsfqiK'ncr  of  tlic  Inrjft'  iimiwrtion  of  s»aline  matter*,  is  diniiuitiliiil.   hi 
UiikU  w  ciwew.  tin.' fuepiinition  of  tho  clot  ftiul  semm  was  as  |>crfL'<'r,  and  tctnk 
u\aov  lin  ni]ii)!Iy,  as  in  litmlthy  hlof>H,  and  in  two  of  thoni  the  lAtKni  vtnUy-i^ 
lmt!i«I  and  t-uppod,  ha  it  was  als*)  in  Luvcn's  cjiw*.    In  two  of  tlic  iikhi  savtv 
of  Btvijiierel's  caneA  tlii?  blood  coagalattxl  tinnlv.  and  in  a  eliglit  tnuw  tlieclut 
was  (hirk  anil  loose.     The  nffmmcn  uf  the  blood  shows  ivo  rnarkvd  rhauay  m* 
i-e^anls  its  <nmutity.     Tlic  five  analyses  of  litx-qucrel  and  'Ro<lierfihow«l  tW 
aven»g»>  anmnntnl' organic  iniittcreof  tho  Benim  to  bo  t>4.3  partfl  in  a  thonfwvd, 
the  smallest  being  .'>tj.2  and  the  largest  6i>.2  lorta.     One  thousand  part-  o;  tb- 
wnnn  of  tlm  same  <'ases  gave  an  average  of  72.1  parts  of  ot^;ani<-  lu^ii  ;. 
FrickV  singk-  case  gave  87.04o  parts  ikt  thousand,  and  tho  average  uf  Busx  ■< 
was  78.2  parts,  while  Chotin  and   Hou\ier  obtoine*!  only  r»2.3  yarU.    Tli^' 
last-mentionetl  writers  have  rer-oi-ded  a  fact  in  connection  wit}i  tlie  jihysiial 
characters  of  scorbntift  blood  that  clesen*es  notice :  the  blood  in  one  ca^o  dVl 
not  eoagulate  at  the  usual  tenifierature — about  158^  F. — hut  required  a  ttm- 
jwrature  sonic  degix'es  higher  for  tliat  purjvose.     The  raf  corpu9cf.es  in  all  IIk 
foregoing  cases  were  notal'Iy  diminished,  tlic  largest  aniotmt  eiveo  U-iiie 
117.078  juirts  IKT  thousand,  while  the  lowest  was  47.8  rmrts.     In  Andml'* 
see*ind  ease  the  glohidea  liad  deei-eased  to  44.4  |>arta  jk-T  tnousand,  the  lowi'^l 
amount  yet  rec-orded. 

The  alkalinity  of  the  blood  seems  not  to  be  changed,  although  Chotin  and 
Bouvier  luitice  a  slight  increase.  The  saline  eont»titiicnts  do  not  varv  gr^utU 
friini  the  iioniuil  standnnl.  Tlie  average  amount  in  Btxt^uerel  and  Roilicr's 
and  Busk's,  eases  wu«  H.l  parts  per  thoiwand,  tJie  Bnialliwl  being  5.o  jwrtsaml 
the  largest  n.'>.  In  Dr.  nitchie's  two  analyses,  the  pro]K>rtion  of  foltiie 
matters"  is  given  as  6.44  an<i  (1.82  parts  per  thousand.  Opitz  and  Schneitltr 
have  tbiuiJ  less  than  the  phyi»iolo^ieal  mean.  In  Fri<'k's  ease  the  anwunt 
was  8.8,  the  iron  l>eing  0.721  |Mirt«  jkt  thousand,  and  0.782  to  127  i*rlsof 
gl(d)uK-s ;  lime  0.110,  elilnridcs  ^i.84t),  and  phospliati-s  l.lKi  parts  [ler  thei>- 
sand.  The  in>n  wius  in  exei-ss  «»f  that  in  the  nonaal  bliHid,  but  in  BeoqiiiTer* 
cases  the  nu-aii  was  0.381 — less  than  the  nonnal.  The  prt»i>ortion  of  iron  in 
Duehek's  eiise-*  ^vjis  resjiectively  O.iJ'JS,  0.402,  and  0.476  |Mirls,  giving  a  laain 
of  0.428  parts  pur  thoimnul,  whieh  nearly  approxiiuatea  the  nonnal.  Garrwd 
ill  One  analysis  of  the  bloLxl  foiinil  a  defieieney  of  the  potus^ituu  sallii,  iijKin 
which  he  en-cted  his  well-known  theory  of  the  etiology'  of  the  disease.  It  k 
an  interesting  faet  tliut  in  the  physiological  state  the  fjuantity  of  i^iuK 
chloride  is  not  subje<'t  to  varintion,  any  cx<^i'S8  inlrtKhmKl  with  the  tood  l^einp 
thrown  otV  by  the  kidneys.  Tho  ()uantity  in  the  urhie  bears  a  rvlation  to  ihe 
anioiiiit  ititrxidiu-etl  us  food,  bnl  tlie  proportion  in  the  blood  i«  constjuit. 

The  (jnantity  of  inttn-  in  tho  MoikI  law  l>een  foiiiul  to  l>e  increiised  in  «II 
the  analyses  wnioh  have  been  made.  Chotin  and  Bonvier  estimated  water 
and  loss  at  8H1.1 ;  in  Friek's  casft  it  was  791.60  parta  per  thout^nd ;  ami  in 
Beniuerers  five  i-ascs  it  was  put  at  807.7,  810.9,  811,  818.7,  and  854.0  jmrt* 
|M?r  thousiuid  resj*ectivcly.  In  Busk's  throe  cases  the  lowest  amoiuit  vtv 
835.9,  and  the  hitrhcst  849.9  parts  j>er  thousand.  TliC  itjirri fir  t/ntrih/  ot'  \ht 
<U;fi]>rinateil  hli.nid  wjih  in  all  cases  low  in  coiuimrison  witb  the  normal  «tirt* 
(lard,  1057,  the  average  in  Becipiercl  and  Kodiers  cjiflCt;  boine  1047.2,  tbe 
lowest  1038.3,  and  the  highest  1051.7.  In  the  single  olwervation  of  fholin 
and  Bouiier  it  was  lOHOT  The  sisHnfie  gravity  ot  the  seniui  wa^  alin>  !«»* 
than  normal  (1027),  the  average  of  four  of  Beeiiuerel's  analyses  giving  lOit.B, 
the  lowest  1020.8  and  the  higlie«t  1025.5.  Busk  gives  1025  in  one  tiw  anrf 
1028  in  another. 

The  results  of  the  niorft  roeent  analyses,  tiioso  of  Clialvet,  are  shown  in  '^ 
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fallowing  table,  in  which  Bcorhutic  Wood  ia  contraBted  with  that  of  a  healthy 
robust  female : — 

tamBvm  Blood.     Hbaitiit  Blood. 

I                   Water 648.493  779.22fi 

Solid  mattoni 1&1.&08  22tl.77& 

K             Dry  clot 140.194  SU9.D0O 

■             Albttni«u 72.3IH  BS.71V 

■             Fibrin i.M-l  2.iea 

■              UIc>b>iilG« 63.548  138.121 

■             Rxtractive  mitter^bj  Rbealuta  alooliol       .      10.312  8.013 

■                                                  bj-«tli«r  1.002  1.300 

■  AHh.ffi  of  clot 3.(K>0  6.691 

■  P«roxide  of  iron  of  globul«a        .  .1.060  3.250 

p  PoUMium  uf  globakca  ....         0.329  O.S25 

From  the  conflicting  statements  of  the  various  observere,  the  following 
conchwions  niuy  l>e  foniK-d :  That  in  scorbutic  blood,  wator  is  in  exeees ;  that 
there  is  on  the  one  hand  a  marbod  increase  of  the  tibrin,  and  in  a  lew  decree 
of  the  albumen  and  extractive  niattera,  while  on  the  otJier  hand  there  is  a 
marke<l  decrease  of  the  globules,  and  in  a  leas  degree  of  the  luineral  matters. 
On  the  authority  of  C^ialvet.  it  iimy  also  hv.  statetl  thut  demiiiemlizjition  of 
Biie  muscular  tissue  is  a  notable  clienii«.'al  feature  hi  nonrrv. 
r  S<i  fur,  microticopie  examination  has  been  entirely  negfttive.  lUyein^ 
found  no  appreeiable  altoration  from  hcaltliy  hlood,  and  in  this  view  Leven" 
com-urs;  while  Laboulbino*  notes  the  occurrence  of  aii  unusual  number  of 
wbit«  globules. 

ISvMPTOMJi  OF  SciTKVy. 
The  nyniptomd  of  Hcurt*v  are  inKidiouwly,  and  usually  slowly,  developed 
nder  the  iiitiuenoe  of  the  efficient  causes,  and  it  runs  a  chronif  course,  often 
extending  over  six  or  jieven  months,  esj>ecially  in  cases  In  which  the  hygienic 
purroumUuga  of  the  patient  have  been  iraperfectly  or  not  at  all  reetifie*!.  In 
ligliter  cases  this  course  is  much  shorter.  A  gradual  alteration  of  the  nutri- 
tive prooeswoa  first  w^curs,  until  what  might  Ih;  called  a  swrhtttic  cachexia  is 
eHtahii^^hed,  in  a  period  varying  from  a  few  weeks  to  sfvonil  mouths.  The 
initta.1  symptonw  (ron.sist  in  the  skin  losing  its  color  and  tone,  and  iwsiiniiug  a 

Jrellowish  or  earthy  hue;  it  is  relaxed,  dry,  unperspiring,  and  rough ;  iti  the 
^s,  particularly,  this  roughncas  is  very  nmrke^l,  and  the  skin,  when  rubl>ed, 
eheds  an  abundance  of  furturaceous  scales.  The  eutaueouB  tbllieles,  iimrkedly 
on  the  extensor  aHpeet  of  the  lower  extremity,  are  prominout,  similar  in  ap- 
|»carancc  and  feel  to  the  condition  known  as  **  goose  flerfh."  Ronppu*  calls 
thirt  the  sigimm  primum  jxithofinomonkHm.  JMrfc-red  or  browniisli  necks,  of 
a  circular  outline,  and  (»f  varying  but  small  size,  not  unlike  tloA-bites,  apjiear 
on  the  fiic*e  and  limbs.  Tlie  cutaneous  circulation  is  feeble,  and  the  Ruporfi- 
cial  warmth  lesH  than  natural;  f*light  depresnion  "f  the  atmospheric  tempera- 
ture prcMluces  a  sensation  of  fliillini-ss,  and  the  feet  and  hands  are  eold.  On 
tiuuming  the  erect  pottture,  the  patient  complains  of  he&riac}io  and  dirjdness. 
The  muscio)  are  relaxed, and  B<jft  to  the  feel, and  a  corresjMnnding  Ios«of  vignr 
and  strength  is  experience*!  by  the  patient,  who  is  imlisposed  to  exert,  himself 
in  the  [,H.'rfo nuance  yf  bin  customary  dutiet*,  and  seeks  repose  and  frewlom 
fmtn  fti'lings  of  fatigue  and  languor  in  recumbeney.  This  prostration  is 
<,Hx:asionally  so  extreme  that  the  slightest  efforts  in  attempting  to  stand  or 
.walk  are  attended  with  rapid  action  of  the  heart,  iLcceloratod  respiratory 

■  H^in.  lie  U  SooiAU  d»  Biologic.  ■  Rpldfrnte  do  Bt^irbnt. 

*  Co(ninnni«ati'>n  tn  the  Aead^mftiddB  ScIcno«)i.  1871.  *  D>e  morbw  Dftvigautiuni.    ] 
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movcnicntA,  and  ft  senfte  of  autfocation  or  breflthleaaaflH^  The  general  cimd*. 
Hon  is  irnpnirod;  ttio  heart  acts  tecbly;  the  arteries  are  contmctMl;  aud  the 
pulse  is  i-low,  snmll,  aud  t-ompi-cssible. 

The  niaitai  poirera  arc  equally  iiuivuirud.  Tlie  fai-e  wtwre  a  Iintrganl  md 
depressed  cxprwwiiin ;  gloomy  forelKMlinp*  of  the  futun?,ftnd  d^^ii^l.Tlllati^ln  to 
turn  the  attention  to  the  imual  mental  purenitj*.  are  markMIy  prt-*i-nt~a  'll*- 
inL-ruiHtiou  that  [Subsequently  merges  into  eoniplete  a^atliy  or  inditfenrDO:  V) 
pairing  events,  or  even  into  somnolency. 

Pains  in  the  legs,  joints,  aud  louis,  are  early  nmntfvetatioiis;  IhcyclweK 
resemble  those  oi'  rhtfiiiuatifim,  for  which  they  are  olWn  mislaken.     Tlw  iwiiis 
are  uot  exaeerUited  at  Tiitrht,  but,  on  the  couti-ary,  ari*  ot^en  mow  m-vvTv  V-v 
day.     Kot  unl'requently,  lancinating  jiainit  in  the  mu»(;!t.f»  of  the  ehtvt  nn 
coniplainwl  otl     The  tfleep  ia  not  di8turl>ed  until  the  diwase  luis  made  wiiiie 
advance,  when  it  Ixjeonies  broken,  and  no  longer  rvfresliiuK-     The  ap}>ft\tf  w 
usually  luihnijaireil  in  the  early  periods  of  the  disoatto,  and  even  tlmiupliout 
its  eourftc,  the  t^nrlition  of  the  month  alone  preventing  the  patient  from  iit 
dulging  lii«  desire  tor  fixwl,  even,  as  is  occasionally  notitt-d,  to  vonciiy. 
There  may  lie  a  yearning  for  certain  articles  of  diet,  principally  thoee  of  an 
acid  clmraeter;  but,  on  the  other  Imnd,  some  caaei*  jirctient  exactly  therevtrw 
condition — a  disgu^it  for  fixxl  in  general,  or  for  iwrticular  varieties;  or  tl»t 
appetite  may  be  vacillating,  at  one  time  craving,  and  ut  another  ix^pelling 
nourishment.     There  is  no  notiL-<>able  change  in  tlie  normal  thirst.,  nule«t<(« 
the  occurrence  of  febrile  complications,  when  it  is  increased.     The  ijtni\f  do 
uot,  at  this  stage  of  the  disease,  present  the  livid,  swollen  ai(]>i-anin<-c  «if  (iillj- 
developed  wurvy,  but,  ou  the  contrary,  are  generally  jwler  tliaii  nj»iial,  witl 
a  slightly  tumiil  or  everted  line  on  their  free  margins,  and  are  wlightly  tender 
on  pressure.     The  breath  is  commonly  otlensive,  and  the  ]mtient  ei'mplaiw 
of  a  bad  taste  in  the  mouth.     The  tongue  is  tlabby  and  large,  though  eit 
and  [tale,  and  the  bowels  aiv  incUned  to  be  sluggish. 

This  preliminary  state  is  followed,  after  varymp  uitorvals  of'  time,  by 
tain  l<K'al  plH'Uonicmi  which  aix-  <^uitc  character  lift  le  of  the  diswisc.     Therel_ 
a  marked   teruleucy  to  cxir'itM.'nitwn  of  Wi««/  into  the  tiseues,  either  sjiOotlh' 
noously  or  upon  the  infliction  of  slight  injuries  or  wouudB.     KUirinuttif  exuda- 
tions occur  sooner  or  later  into  the  gums,  which  become  darkened  in  colw, 
inflatiied,  swollen,  s|K>n^',  and  which  bleed  u[x>n  the  alighte^t  touch,  fiiuilv 
BciHiruting  from  the  teetli.    Tlicsc  reaulta  are  due  in  jiart  to  the  considerable 
amoTuit  of  pressure  to  wliich  these  parta  an?  subjei-t  in  niasticution.and  it  ii 
conspicuous  fact  that  the  gums  of  edentulous  jaws  renmiti   free  tW>m  lh< 
changes.     In  a  few  ciwea  the  gams  are  but  slightly  alterwl.  |ierlut])s  (wU-ii 
tons  only,  or  pitting  uix>n  preasure:  or  they  beeoiue  the  site  of  bKnuiy  <    ' 
va.satiuns.     In  severer  examples,  in  later  staget^  of  the  disease,  these  vi 
alterations  progress  to  iin  extnune  degree,  and  the  est nivaaat ion  in  tn  volt 
nous  tliat  the  gums  present  great,  fungous,  lacerable  exeresoeiiees.  which  n«v 
linally  bn^ak  down  into  a  snjipumting,  lirowninlj,  and  very  fetid  niasswltit 
i-onimuni rates  to  the  breath  an  odor  of  a  most  otfensive  eh»nu.'ter.     Tlie  n 
of  the  mucous  nienihmne  of  the  mouth  remains  unaltered,  or  ut  most  slight 
ecvJiymotic.     Siuiison  and  Cliarpentier,'  in  a  large  number  of  eases  .-^w  tl 
but  once,  ftuil  in  one  of  Leven's*  uises  the  iVmgous  growth  invaded  the  [ihIaI 
mucous  membrane,  extending  to  the  anterior  pillars  of  the  fauees.     Tlie  «il 
vary'  glands  are  enlarge*!  ana  swollen;  the  tongue  is  imprint^l  with  the  fonn 
of  the  teeth,  while  tlu;  latter  become  enenurted  witJi  tartar.  un<l  more  ur  It* 
eoucealctl  by  the  exuberant  gums,  or,  becoming  gnulually  hn^stnuxl  fruui  tl* 
alveoli,  fina"lly  dmp  out.     The  morbid  process  may  even  extend  to  the  Iww 


'  6lii<lf  iiDr  lp  Scorbut,  1871. 


■  I^tH!  |ip!dtai«  il«  Soorbot,  p.  38,  IKTS. 


SYMPTOMS   OP  8CCRVT. 


297 


'Heii\{j  auil  lUHiroKis  and  cxteniiive  exfoliation  mny  follow.  Masticatioti  ia 
tuore  or  Uw!»  puinful,  aud  often  iiiipoi^wiljItN  m  tluit  the  jwtk'nt  is  reduced  to 
the  nwwusity  of  prulun^uig  lilc  b_v  the  ush.-  of  flnid  or  stiiii-sulid  food.  L^iidci* 
tliv  iiitlm.*ncu  uf  nppniprijito  tifntiiR-rit,  it  is  reiiiarkubJe  liow  lupidly  (in  from 
two  to  four  weeks)  tlit-so  niarkod  changoB  reoodo,  and  tha  parr*i  resume  their 
uoniial  oondition;  yet  it  oeeasionally  occurs  tliat  permanent,  calloutt  thicken- 
ing of  the  gutna  nwullK. 

In  the  projrrvtw  of  the  disease,  elusions  of  (flood  under  the  ^kiii  are  of  early 
occurrence.  They  are  at  riret  locatwl  in  the  siiiKrtifial  stratum  of  tlie  cutis, 
or  just  l»eiiea11i  tlie  ej'itlvnnii*,  cspctMallv  amuud  the  rrmtw  of  tlie  hair;  and 
present  themnolvofl  na  i'nunilir;h,  hluinh-ivil  flecks,  varying  in  size  from  that  of 
u  pinVhead  to  that  of  a  n[ilit  |>ea,  not  i^tlUceahle  by  presHure  with  the  tip  nf 
the  tinger,  but  Hlitrhtl}-,  if  at  all,  elevated  above  the  surface,  and  enduring  tor 
weeks  together.  The  nutrition  of  the  hair-follicles  in  impaired,  m  tliat  tlie 
hiurs  are  oneu  either  lost,  hmkeii,  or  diatorted.  These  pet<>i^hije  fade  in  color 
with  prt)gix'S8ive  iniprovciiucnt  in  the  cjino,  and  tinally  ilisajipenr,  Iciiving 
behind  Itniwnish-yellow  iHrtcoloratJim.-*.     Tlu^y  firet  a[ppcar  in  the  extri'initii'n, 

eirticularly  the  lower  limbi*,  then  in  the  face,  and  hustly  in  the  trunk.  At  a 
ter  period,  extravaffattom  of  a  larger  size  and  more  ii-regular  torm  occur  in 
the  deeiA>r  layers  of  the  derma.  They  vary  iu  size  fi\>m  that  of  a  finger-nail 
to  blotches  two  or  throe  inches  in  diameter;  at  first  reddish  in  cnlor,  and 
■(ubscciuenlly  of  a  bluish-red.  WJien  receftslon  occurs,  under  a]tpropriate 
tnixtnient,  the  color  pa-saee  through  various  shades  of  violet,  blue,  tureen,  and 
yellow,  as  in  ordinary  trauutatK':  eochymoses.  Outjiournigs  of  bhuul  also 
occur  into  the  subcutaneous  connective  tissue,  notubly  that  of  the  lcg8, 
aud  iu  localities  where  eonnectivo  tiwHue  is  pflrticularly  nbundant  and  loose, 
as  in  the  ham  and  axilla.  The  dispersion  ot  blood  in  this  tissue  may  be  so 
oonitiderable  an  to  muse  the  legs  from  the  knees  down  to  jiresent  a  uiiifonn, 
dark -blue  ctiloration,that  iu  form  may  not  inaptly  be  com]>ared  to  a  stocking. 
The  upjjer  extremities  also  sutler,  usually  on  their  inner  side,  fmm  the  arm- 
pit down,  the  extravasation  rarely  reaching,  however,  to  the  hand.  Thi,r*c 
extra%'a.'4atious  take  place  also  atter  the  inlliction  of  verj- slight  injuries,  its 
from  blows,  or  the  pressure  of  hard  bodies,  or  even  from  tlie  metdiani<'-ul 
efle«)ts  of  prtilonged  dependency  of  the  limbs,  fli)  in  riding  on  horseback.  Kx- 
travaAations  of  a  similar  nature  are  occasionally  pivsent  in  the  connective 
tii«ued  of  the  muiiclew  themselves,  or  between  them,  giving  rise  to  svvellinga 
of  various  forms  and  dimensions.  Nearly  a]w;ivs.nlong  with  the  wingnirieous 
oftusions,  there  is  more  or  less  (XfU-moy  usually  tx-'gumtng  iit  the  ankles,  and 
gnuluidly  extending  upwards;  in  some  eases,  there  are  pufliness  of  the  face 

rd  general  anasarca,  so  that  deep  pits  remain  on  pressure. 
This  profound  impairment  of  nutrition  of  the  skin  continuing,  iu  the  worst 
eaeeB  bloo<l  ia  etfust'd  lieiieatli  the  cuticle,  forming  blebs  of  varying  size,  which 
finally  break  an<i  leave  superficial,  ulcerated  surliiees,  which  ultimately  l»e- 
come  covered  with  flabbv,  exriber.int  graiiuliitionn,  |H)nring  out  a  purulent, 
often  offensive  sanies,  ainl  bleeding  upon  the  slightest  touoli.     In  sonie  cases 
the  ulceration  begins  in  the  petochiro  at  the  hair-roots,  and  a  number  nf 
these  running  together  form  a  large  ulcer.     The  destruction  of  tissue  b}' 
ulctration  w  disposed  to  spread  more  widely  and  deeply,  and  is  oflfen  of  a 
inoet  intractable  character.    Old  cicatrices  arc  the  first  tissues  in  these  i-ases 
to  take  on  the  ulcerative  action.     Certain  musck*,  chiefly  those  of  the  legs, 
and  notably  the  gastroi^nemii,  the  al)«lominal  and  p.^ctond  muscles,  the  psoas 
QiAgnus,  and  the  pten'goids,  may  become  the  seat  of  tibrinoue  extravasations, 
vhich  finally  changt?,  by  lapse  of  time,  intj:)  liard,  finu  tumors,  impairing  the 
functions  of  thosH!  ])urts.  and  Icadiiitr  to  contractions  of  the  linilw. 

Tlie  symptoms  in  certain  e[iidcjnics  of  extraonlimiry  st^verity,  have  dift* 
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played  altcmtions  in  still  deeper  stniotureB.     Klfiiftions  occur  between  th« 
nerioMeum  and  the  fH>nr,  tomiing  miiitul,  hard,  and  rc*if*tiiig  noifts  of  vaty- 
iiif;  dinieiittioDM,  eftiHx-iullv  along;  itie  courw  ut'  the  tibirr.  i]|Ktii  the  ivapolue, 
and  upon  the  iimxillip.     Tn  young  ijersons  the  epiphyses  are  rtejiuratinl  firv<ni 
the  shitftN  of  tht-  lung  bonw,  and  in  other  cases  tlie  rilw  liwoiue  iieenwtd  wd 
diwirtifulatiMl  fitmi  the  stt-niuin,  proiliiuing  a  ^-rcakiiig  noinc  tltiniig  iwpirv 
tory  moverrnMits,  ha  ralateii  by  PoujMirt.'     This  (Kcnrs  inoetly  on  oiw  svle 
ana  about  the  middle  of  the  r^erietf,  yet  it  has  been  noted  to  octnir  on  both 
Hide^,  HO  that  tlie  sttTimm  and  attaebe<l  c-artUaget*,  deprived  of  nujiport,  w«pb 
per<.*eptib]y  Bunkcn.     liL-opntly  it^Mured  tm-tures  have  been  known  to  ntXT 
under  tlio  irifluonce  of  wurvy,  fmni  dt^tnU'tioii  of  the  (■alhi.s.'     The  ariicuta' 
tioitji  ii»  wi-11  tt(*  the  bonert  hi  vor\'  m^vt-re  caMCfl  of  Bcur\-j'  present  cvideunsof 
dificafie,  connisting  in  pmartieufar  eftuHions  which  involve  tlio  Rarrouiuliiig 
soft  parts,  pHKliK-ing  impairment  of  motion,  enlargement,  and  faUe  anchytoocL, 
and  even  uct^troying  tlie  nornnd  unatumical  relation  of  the  otiH(>ou»  miirfaca 
so  as  to  dcterniine  deforniitUw-     Thi'dc  ehaiijfes  are  usually  attt-iidw!  witli 
Hcven*  |uiin,  nnd  iiiotit  eomniLinty  nocur  in  tlie  anklis  knee,  tthoulder  and  liip 
jointtt,  and  di.-tji|iiK>ar  tanlily,  roipiiriiig  perhaps  months  for  their  peco*icm,  if 
mdeed  thi:<  takett  plaee  Ht  all. 

The  nymptonit*  nmnifestcd  b^  tlic  circulatory  oraans  are  pronihient  from  an 
early  period  (»f  the  disH-iiHt'.     The  pulsations  of  the  heart  arc  slower,  feebler. 
irregular,  and  often  iiitcrniittont ;  it*»  impulse  is  decrea«*wl,  or  becomes  quite 
im percept iblf  ;  and  wlion  the  associated  anaemia  ban  pmgn^wotl  to  a  uertain 
extent,  a  f»y(*tolie  murmur  rimy  be  audible.     The  arterial  and  vonous  channelt 
are  of  diminiitlie^l  eulibre;  the  pulse  iKHXtme^  !ton,of  ItiSt<  vohime,  and  tardier; 
and  a  venoua  murmur  may  iKtmetimen  be  heani  in  the  cer>'ieal  veins.    The 
i-ennirkahlu  nutritive  clmnfffs  in  the  eapillan"  walla,  in  part  aceouiit  for  the 
iiuniyrouH  hnnorrhujes  whic-li  (K'lnir  both  Ity  rhf  xis  and  diuj>e<U*iB,     The  nicwt 
frequent  is  eni(»tflxis ;  the  slightoMt  blows,  sneezing,  or  blowing  the  mise,  will 
often  dctcmnne  it,  or  it  niay  oeeur  (»pontimeouAly,  and  in  severer  i-asea  with 
such  profusencwi*  ai?  to  thrt'att'U  iin)>endinjj:  disjKjlution,  requiring  nothing  lea* 
than  timerjus  iulr(.«UK-tion  of  the  tunipon  to  rwKrue  the  victim.     Ilemornia^ 
frcmi  the  lungs  is  nf  rare  ocviirreiit.'e,  and  when  itdoesoeeiir  is  rather  indicative 
of  prtMtxUting  pulmonary  disease,  sueli  a*  phtlmis,  or  of  tlio  approaeh  of  ft 
complication  such  &»  an  infarction  or  gangrene,  than  a  constituent  feature  of 
m:urvy,     IlK>ni!iteniesiH  is  less  umronmion,  but  is  by  no  means  frt'ouent;  the 
blood  ijt'cttfl  fr<im  the  »tumiic-h  \»  usually  Umitwl  in  quantity,  but  m  iwitetcd 
examples  the  bleeding  is  pittfiK^e,  producing  great  fxbuu6tiuii  and  a  sense  of 
cai*di»i'   lieprnsHioii    uhicb    piflndcM   s|^H^dy   diuilh.      llcinorrliage  from  the 
bowels  is  also  an  iU-omenetl  feature,  completely  blanching  the  patient,  and 
presaging  earl}'  exhaustion  and  death.     Blood  ma^'  also  ap]»ear  ti»  a  prodoct 
of  aeompli<-ating  4lysentury  which  tietermiues  abmidaiit,  ottensive  dischargQ 
that  may  run  on  fur  sevcnd  wwks  beftire  the  patient  is  finally  exhatii^ted. 
flfenuituria  sonicliniiN  iiitui"s,  t-spt-c-tally  in  bniken-<lown  and  caehwtic  sub- 
jects, and  in  an  jiilvani-e^l  rttngf  nt'wnrvy.     All  of  these  forms  of  hemorrhagtc 
etJ'nsion,  now  mentiinunl  as  Ich^alized  in  tho  mucous  membranes,  are  to  V 
deprecate*!  as  exercising  a  pernicious  influence,  seriously  aggravating  onUiuiy 
cases,  and  falally  jeopardizing  the  issue  nf  severe  unea. 

Kffusiveinul  mflHninmtory  c-oni plications  are  also  eneounterwl  in  the  .*■'<"'' 
structurex,  and  nsinillv  in  cases  nf  great  severity,  though  they  otTi^itwuiIiT 
present  thcnisi'lvcs  wlieii  the  more  (fommon  loi'alisHjd  phenomena  <'f  «""r*'> 
are  not  particularly  prominent.     These  complications  may  be  markrti  !•." 

■  M^molrm  ie  I'Aoadi^caw  dm  Scivaooi.  p.  237,  1^99  :  and  PhiloaophioAl  TntuMtioof.  nLn. 
'  Anson's  Voyage  aroand  the  World,  edited  by  Walter. 


SYMPTOMS  or  SCCRVT. 


frnulnul  accession,  or  thpy  mav  rapidly  ariso  and  involve  the  patient^  just 
wtoiv  in  apparent  peourity,  in  flio  ifreatcs»t  |^ril.  Tho*w  inourRiOMK  aro  almost 
alwuys  attenJwl  by  t'fbrile  cxaferlMitioiiH,  and  the  uaiul  grouping  nt"  clinii-ul 
characttra  duiictive  of  the  saiuv  |>athoU)gic-al  conditions  arii»nig  under  onii- 
narv  cireumstanc-es.  The  locul  t-oniplifatiori:*  may  either  atUit  the  pleura  or 
perintiitiuin,  or  both.  Fn  Dr.  KumwajewV  (tixty  anto|)siir  cxaniiiialiotis, 
|)erit-antial  ertuwionrt  were  tiotiixnl  in  tliiity,  plenml  ni  thirty,  |)oncunlial  and 
plcnml  in  nix,  peritoneal  in  eevon,  and  araohnoideal  in  only  one.  Tho  exu- 
uationH  are  sero-HanguiooIent  or  fibrinoui*  iu  eharacter,  and  «»metimes  reach 
the  inordinate  quantity  ot'  tour  or  live  i>otmds,  occasioning  the  patient  the 
utiuotiit  db^tre**,  and  eniUtrni.-*r'iiig  the  respirat'iry  and  cin.-ulatory  luiietiuru*. 
Although  tlii'sc*  angnU'tit  iu  a  high  ihtgreo  tho  rif^k  to  life,  yet  under  pii^mpt 
and  approiiriate  trfaruiunt  recovery  may  take  place,  and  the  effusions  vanish 
u-ith  surprising  rapidity. 

llGroorrliagie  extravatuition  into  the  7u-rvous  crntres  is  a  very  rare  occurrence, 
[t  has  not  been  as  yet  nxxntle<l  an  Imving  oeeurrcti  in  the  bruin-«iub!itau»--o 
itself,  but  hius  in  wvcral  instances  beeiinoteu  between  the  meningeB,pi>Klucing 
hen<Uw!ic,  dizzint^st*,  vcrtigit  and  tinullv  stuunulenee,  delirium,  and  coma. 
Opitz^  i\'lattj8  an  iuterej^tini^  case  in  which  convulsions  suddenly  occurred  with 
uni-oiiftoiousness.  followed  hy  hemiplegia  of  the  left  side  of  tlie  body  and  the 
corre«i)on<iingside  of  the  face.  After  twenty-four  hours,  et)n9ciousnes8  retunied 
and  the  paruty!*ii*  hucJ  disivp|»e4ired.  There  were  however  headache  and  hyper- 
iesthw*ia  (if  (he  npt>er  extremities  prewt-nt;  twelve  days  later  thetie  also  receded, 
and  the  jHiticnt  tiiiuMy  reeovereii.  The  same  autlior  roconls  [lamlysis  lu* 
(wcurring  in  one  case  from  extrav:isation  into  the  s[)inal  menliigeB.  I>r.  Sam- 
son observetl  an  instance  in  which  a  tlbrinou^  etfusiun  formed  u[>ou  the  sciatic 
nerve,  with  c<inse<|uent  [min.  Ui  the  circulatory  system,  symptoms  always  of 
threatenuig  and  nfteii  of  futitl  ini|K)rl  arise;  rm/x*/('.vm  may  occur  ut  various. 
jiointjs,  partii'ulurly  in  the  hings  unil  i^pleen,  oec4isioni»ig  hemorrhagic  iiifanv' 
tione  which  luive  nmiouhtedly  been  the  m^ciwion  of  the  sud<Ien  deaths  some- 
times observe*!  in  scorbutii;  cumM  ti4>t  apparently  of  a  very  dangen^niB  form, 
nor  attended  with  an  excessivu  degree  of  exluiiistion. 

The  uriimrij  xtfsUm  supplies  no  prominent  sympt<inw;  tlie  statements  as  to 
the  condition  of  the  kidneys  ami  the  comjmsition  of  tlie  urine  are  contraditv 
tory.  The  urine  not  unfroqucntly  contains  albumen,  particularly  in  severe 
caM»,  but  this  is  by  no  means  indicative  of  correspond  in  liC  changes  in  the 
reiuil  structure;  on  the  contrary,  this  may  l)e  fomid  atller  dejith  to  Ih>  apjw- 
reiitly  free  from  disease.  Simon'  e-\i»mined  the  urine  ui  three  well-marlcetl 
cases*  of  scur\'yoeeurring  in  Schiirilein's  wards;  twu  wert"  men  Ix'tween  thirty 
and  forty  yetin*  of  age,  ami  the  thinl  a  woman  who  had  Un-n  delivenil  a  few 
ilayH  prevmusly.  In  its  physiiail  characters  tho  urine  was  very  «iiiiilnr  in  tho 
three  cases ;  at  tirst  it  was  very  scanty  (S  to  12  oz.),  and  of  a  dark-brown 
tr)lor,  as  if  bile  pigment  or  decom|>osed  blood  were  preneiit,  which,  however, 
was  not  the  case.  It  was  devoid  of  the  (>eculiar  sweetish  (Hlor  of  typhuB 
«irine,  but,  after  Ktanding  a  few  hours,  devclojK^l  a  »li!*iigrt'eaiile  unnnonnical 
fulor.  There  was  u  deticieucy  of  the  |>ho«phate«,  and  the  amount  of  un.-a  was 
much  !**«  tlmn  m  normal  urine,  not  exeeefling  20-30  per  cent,  of  the  solid 
rwidue. 

The  fixed  salts  were  diminished  iu  tho  urine  of  the  men,  formiiu^  14-18  per 
w\\t.  of  the  solid  residue,  while  iu  the  woman  they  amouttted  to  27  per  cent., 
a  little  above  the  nornud  average  [Ih  [wp  cent.).  The  uric  acid  was  slightly 
altove  the  healthy  standard  ui  all  the  cases,  forming  1-3  jier  cent,  of  toe 
Holid  residue. 


>  Uimmclitlvra.  Itm>l>ftc)itun^ti  iiUr  d«n  Sootbot,  8.  50.     Berlin,  1843. 

■  Prig.  ViertelJ&h»«oIirift,  ».  1&3,  IHOI.  •  Ohefnbtr/  of  Man,  p.  330. 
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Krvbcl'  states  that  thu  uriiie  U  tit  6rBt  cloudj  and  bronii,  uft^Tvi-iir 
bet'oiniTijr  [let-uiiipiwt'd  mid  offonsive,  and  an  oily  rtciim  lanninir  i»|m)  it' 
Pufliek'  ilissent^  t'nmi  tbw  statement,  aiul  assert*  that  in  (»liglit  auv^  xhc 
urine  in  its  iilivsiral  pmiwrtie*  is  unaltei'fti ;  and  that  in  agarmvated  cjui»il 
is  generally  of  n  ilri'ptT  folor,  twiuii-'wlml  dtTiva.-HNl  in  <|uantity.  as  happiw 
UHually  in  t'cven*. and  uUva^s  nf  an  acid  rcat'tiou.  The  tjiiuntity  is  dimini-Jiai 
to  t'nnii  \iH)0  tu  loOO  i-uliii*  i-enriini.-tn-w,  iind  iu  very  syvfru  (■aei.s  b*  as  Vtw  » 
880  cnhxc  t*ntiinptrc« ;  the  sjitn-itic  prav-jty  runs  as  low  as  1015  to  lOOI'.and 
the  quantity  of  all  tJie  solid  constituents  is  diminishetl,  with  the  excejitiim  of 
pho»^phoric  acid  aiul  potacjyi,  tlie  latter  being  in  proportion  to  thi'  i«»tia  tw  I 
t<)  1.9,  while  in  health  it  heare  the  pniiiortiou  of  1  to  12.  As  nxtjven'  [jiv 
griswts,  tlie  quantity  of  Imth  unne  and  its  solid  eonstitHents  itM-n-awii.  wilh 
tlie  exeeptirtii  of  the  (lOtassa  whielt,  on  the  c-ontmry,  dc<'n^^M«.  tluJvi.'t'* 
aiialynis  of  the  uriiie,  from  a  well-developed  scorbutic  subject,  tumishi'd  tbe 
following  result: — 


Water 95OJ0 

bolid  maltiint 49.S0 

<  Vrrn         .  S.fiO 

^BxtracltTA  12.GU 

Albuinhiiiiil  inattur          .....,.,  T.'>fl 

Uiuerftl  m&Uer 11*.50 


]|*tt«r  ao)iibl«  in  &bioluta  alcohol 


The  couclusiona  that  would  seem  to  be  authorized  by  the  etatcment^  of 
these  various  nnthnritiw,  are  that  the  quantity  of  urine  pa--4Sf<l  is  dtvreawd. 
as  well  m^  that  of  tlie  mx-a,  while  the  amounts  of  the  albuminoid  and  niiwnJ 
matters  are  inerea.sed. 

Fhysieal  examination  will  reveal  the  frequent  ocemrenee  of  enlai^emuit  tif 
the  spleen,  independent  of  malai-ial  iiiflueuceit,  and  Krebel  has  encountered  ow 
«ise  in  whieh  the  lirrr  wa»  inv<dvecl  in  inflaniinution.     Sonic  deranernii'iit 
of  the  visual  organs  is  present  in  numerous  eases.     Dr.  Follz,  in  the  (^li- 
demie  on  the  Karitati,  reported  four  eases  of  nytrtalojiia  and  two  nf  heiiwnr 
lopia,  and  other  iitfeetions  of  the  eye,  sut^h  as  oijujunctivitis,  induration  an^. 
imtation  of  thi*  ciliary  margins  of  the  lids,  with  a  topious  and  aorimfjaid^Hj 
disehai^,  these  conditions  being  obviously  due  to  the  scorbutic  diiitliei«^ 
Heniorriiage  may  occur  under  the  coiyunetivn,  raising  it  into  small  poorbf*; 
into  the  anterior  r-lmmber,  causing  iritis  and  adhesions ;  and  finally  into  tie 
choroid  and  vitreous  humor,  exfVing  a  general  iutlanmiation  of  th<?  entire 
oi^an.     Pnlness  of  hearing  and  btizzmg  in  tiie  ears  have  also  been  signaliic*! 
as  occasional  symptoms  of  scnr\*y. 

The  phenomena  of/(^rr  arc  alwaye  absent  during  the  eourae  of  um-oiiii'ii- 
ented  »cur\'y,  the  temperature  of  the  mouth  sometmies  falling  as  low  a^  'it 
T.  \  and  benig  alwavs  one  or  two  degrees  lower  than  normal.  It  is  crnlT  in 
the  later  periofls  of  \\\.c  tlisi^ase,  when  jnithological  processes  nwwt  often  my^ 
vene  in  the  internal  organs,  that  an  elevatt-d  temperature  and  the  other 'flli- 
nary  symptoms  of  fever  are  manifeste<l.  The  lowered  vital  resiistaiia-  irf 
scorbutic  subject**  |)articularly  disitoses  them  to  the  incuniionrt  nf  vAht 
fevers,  especially  those  of  malarial  and  tj-phoid  tyf>es ;  hence  in  ilio  V 
marshy  districts  of  nortbern  Kuropc,  and  in  set'tions  of  country  afflicti''} 
&miQe  and  overcrowded  dwellings,  these  eomplications  are  very  couiiikxl 


1  Dpr  Soorbul,  S.  1S6. 

■  Zvitachrift  dw  k.  k.  OefleUsoli&fl  der  Aurxte  lu  Wien,  Dd.  i.  B.  60. 
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Diagnosis  of  ScrRvr. 

The  pooognition  of  fwiirvy  ii*  not  8iiiTonn<i(Hl  by  any  embarnuwinpr  (Hfficul- 
ties«,  as  its  oxcliwive  etiolof;ii«l  chHrat-ter,  tho  iiUogetbtr  8{H}ciiiI  cirtMiiiwtaiices 
of  iU  occurrence,  the  peculiar  location  of  the  disease  in  the  variouB  tissues, 
and  the  establishment  of  the  prcliniiiuirj'  cachexia,  with  the  i>eculiar  dull, 
earthy  hue  which  sulwwtueiitly  nicrpew  aa  it  advaiieew  into  u  decjuT  and  cya- 
notic tint,  iKiint  with  unerring  eertaintj'  to  its  i(h*ntification.  It  is  rarely  ro 
Btricted  to  i&^IattMl  canes,  but  invades  ffronps  of  in<lividuals,  or  communities 
livinsc  under  similar  or  itleutical  liypicnic  conditions,  as  wreurs  on  Iwiird  ships, 
in  prisons,  in  annics,  in  jiluces  clc>sed  by  sicji^',  or  in  districts  of  country 
atHictcil  with  conuuon  ealaniitii's*.  Single  t-ascHuri'.however*  occasionally  met 
with,  and  I  have  myself  olwerved  one,  in  the  ijcrson  of  a  man  wlio  from  penu- 
rious motives  had  altstaine^l  from  all  but  the  chcsipest  and  ctninscst  articles  of 
diet,  suWisting  rhiefly  on  refuse  food  of  an  animal  character,  purcliased  in  the 
markets  and  ma^^lc  up  into  9on|M>.  The  disease  was  at  first  supjiosod  to  1>e 
puq>ura  hn.'morrliagic»,  until  the  above  mentiuned  fa*.'U  were  discovered  and 
a  closer  insitection  made  ot"  the  variously  <'oloredspotA;  tiie  i>eruiHtent  and  severe 
pains  ill  ttiu  liinbrt  and  back,  the  Kwolleu  ,)oints,  uIcerntiHl  gums  and  fetid 
breath,  then  l«l  to  a  i-orrect  conclusion,  and  the  man  soon  reeovered  under 
dietetic  treatment.  The  same  conditions,  in  individual  csises,  will  enable  the 
observer  to  make  n  correct  discrimination  of  scurvj-  from  other  |ULtholopcal 
states  involving  heniorrluiffic  extiyvasjitions  iutip  the  tissues,  such  as  occa- 
sionally o<^cur  HI  aniemia,  chlon:>Hit*,  lem-ocythn'mia,  [iseudo-leuciemia,  jierni- 
cious  antemia,  and  bff'monliilia.  These  never  innnir  excejit  in  isolated  instant-es, 
while  scurvv,  as  statcil  i>efoi-e,  is  rarely  seen  except  as  afflicting  numerous 
liersons  at  the  same  time.  In  the  former  diseases,  also,  the  gums  never  pro- 
sent,  although  they  miiy  Ik;  tender*  and  disptiscti  to  lOeetl,  the  ixx'ulinr  color 
and  sjionginesM  chamctcristic  of  scurvy.  An  error  might,  however,  creep  in 
herc  if  we  w»;re  to  ile|K^nd  solely  upon  this  phenomenon,  fnr  (■]»«*«  of  scurvy 
have  \ieen  reporte^l  in  which  tliis  condition  did  not  exist,  and  it  does  not 
occur,  as  already  remarked,  in  edentulous  persons.  The  state  of  the  gums  in 
leucocythfcmia,  it  has  been  said,  occasionally  ajiproxiniates  tliiw  condition,  but 
the  other  associate*!  symptoms  would  suiKce  to  difierentiatc  tliat  disease  i'rom 
scurvy. 

11)0  rapid  improvement  of  scurvy  under  fresh  vegetable  iliet,  will  also  pre- 
sent a  striking  feature  not  encountered  in  anieniic  and  pur|iuric  cases.  In  the 
conuncncemeiit  of  an  outbreak,  the  rheumatoid  pains,  so  common  in  the  l«ick 
and  limbs  in  the  severe  cases,  have  caused  them  to  Iw  contbundwl  with  rheu- 
matism ;  inrpiinua  into  the  wndition  of  the  gums  and  skiu  will  readily  dispel 
this  error. 

Finally,  in  noneof  thediseaaes  with  which  it  is  possible  to  confound  Bcurvv, 
do  we  meet  with  the  same  coraplications  of  vital  organs :  fibrinous  and  bloody 
effusions  among  the  muscles,  and  into  the  pleura,  i>ertcaniium,  peritonoum, 
and  synovial  sara  of  the  joints;  deforraities  of  the  liuiUj  from  contraction  of 
tendons ;  and  distorted  joint«  from  the  plastic  outpourings  about  them.  All 
of  these  features  are  sjiecial  to  ftcur\'y,and  ser>'c  to  complete  a  cliuical  picture 
altogether  characteristic  and  distinctive. 


P&oasoeis  of  Sctrsw. 


The  prognosieof  pcurvy  win  depend  upon  the  stage  of  the  disease,  ita  grade 
of  intensiij,  its  complications,  the  couatitutional  power  of  the  patient,  and  the 
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nature  of  the  attendant  circiiTimtaneefi — imrtieularly  the  pocwibilitr  or  noti 
I'liiiiitriug  or  amvlionttuiff  the  h_V|penK-  surrounding  In  the  earlier  itafieu 
tho  luseaso,  T-wovery  unuer  proper  tn*iitniiciit  is  assured;  und  it  is  remartthlf 
how  ftoon  thi'  eponay  jriiiiis  antf  dist-olorntitms  of  the  surfuw  will  n-vx-dv.  and 
tho  patiMit  rogain  fitivngth  and  chporfnhiofifi.  Kvoii  in  cfuwe  of  iMilaliJe  in- 
tensity,  unaccoinpflnied  by  involvement  of  the  intenuiJ  organs  or  serioiw  am- 
I)lit:ation  with  oilier  maladies,  tlie  pi-o^iosis  is  verj'  hopeful  when  the  i«tit'nt 
eaii  he  jjut  under  favomhlc  iutluentxi*.  Yet  it  must  be  saitl  thai  often  n\>[ib- 
rcudy  slight  i-ases*  do  not  ret-over  an  rftjiidly  as  othoix  whidi  are  seeiiiiiii:'!. 
fmin  externa!  appeaninees,  miu-h  moi*o  acvei-e.  (Viniplii-attil  t-aws.  with  iui- 
plication  of  tlie  tiionuio  or  uhdoniinal  viseero,  whore  the*^'  eonditimih  iia^ 
entailed  no  L-onsiileralde  effusions,  though  more  uufavonihh'^  thaii  tliv  prw*diiij[ 
grou|M,  are  still  amemihle  to  well-directed  thcrai>cutie  raeaeuren.  The  iaim 
conditions,  however,  linked  with  abundant  outywurings  of  Bcruiu  uu'!  '1  ' 
into  tlie  pleural,  peri^-anlial,  and  alwlominiil  mvities,  un-  excettlingly  u:  : 
ahh',  and  bode  a  mortal  issue.  Kxeeftsiveand  fi-ecjuenl  hemorrliagi'n  an.  liitU 
to  bring  on  spcedv  <leath  by  syncope;  ejiistaxis  was  at  an  carlv  jHri'iii  twii- 
sidered  a  mortal  sign,  and  one  ncH^eH^aniy  fatal.  Co)li(|uative  «Iiarrba>a  and 
dyt(eutcr>'  eximttst  the  strength  rapidly,  nud  induce  a  fatal  i^sue  by  cattsiiut 
early  and  profound  proetration,  or  by  their  oontinuanix*  lead  to  the  saW  laatt 
tlipough  gradual  e^tncnia.  Persons  weak  and  teoble,  either  e^jiistitiiti.jiujlj 
or  from  the  inroads  of  prolonged  disease,  especially  of  a  malarial  L-bunHtrr, 
from  a  previous  attack  of  sciu'vy,  or  from  otlier  cachectic  complaints, arete* 
apt  to  i-ecovcr  tlian  those  of  an  opiMtsite  clianictcr.  The  atteiidaiit  drraifr 
stances  have  also  an  iniiwrtant  innuence  on  the  prognositj.  On  ahorv  il  "t 
easier  to  secure  good  accommodations,  with  dry,  weil-veiitilatc»l,  and  tlcnTi 
apartments,  and  abundant  supplies  of  fresii  vegetable  food  and  other  d«inl>lt 
forms  of  nourishment,  than  on  the  sta;  in  long  voyages,  or  in  expluriiif  [Br- 
ties  int'i  the  interior  of  unknowii  countries  or  in  high  latitudes,  it  nwv  U 
iiiiIM>f*siblc  to  control  to  any  considemble  degree  these  inilisi>ensable  require- 
ments for  the  recovery  of  the  sick,  and  the  outlo<^kwill  be  gloomy  ij 
Bncceasful  treatment  of  even  the  mildeHl  cases.    . 


Treatment  op  Scurvy. 

There  is  no  diacaac  witliin  the  whole  range  of  juithology  which  j-iel< 
satistactorv  results  to  well-dirwted  and  judicious  treatment  us  d^jcs  s 
and  this  is  all  the  more  gratifving  when  it  is  reniemlK-red  that,  during  ittf 
period  of  rifencse  from  the  14tn  to  tho  IHth  century,  it  did  more  destrurtit* 
to  armies  and  fleets  tlian  the  sword  of  the  enemy  and  tho  i»llier  claneere  "f 
warfare  combined,     t/pially  as  remarkable  results  in  wanling  ofi'  the  ■'  ■ 
attend  the  intelli'ri'nt  adoption  of  the  pix>jihyUictic,  hygienic  inensun.^ 
exix'Hence  has  shown  in  multitudinous  instancfs,  tbmngh  a  huig  jht   .1 
time  and  almost  everywhei-e,  to  be  indisiwnsable  to  the  luaiutennuce  of  L-j-H^ 
A  cursory  consideration  of  tliose  measures  will  be  a  titting  prelude  to  a  dis- 
cussion of  the  means  which  should  be  bad  recourse  to  iu  the  actual  iu^'sfion 
of  tlie  disease. 

pROPHTiAxrs, — Greet  ameliorations  have  been  effected  during  the  lart  cat 
tury,  and  jiarticularly  within  the  last  thirty  yeare^  in  the  physical  cooditioB* 
nnder  which  the  st-a-farer  and  the  |xwr  iu  northern  climates  live.  Both  !i<'"^ 
and  ship  hygiene  have  made  advances,  and  the  people  everywhere  eoj' 
fruits  resulting  therefrom,  in  possessing  better  lodgings,  greater  variety  i>J  ''■'"■ 
purer  air,  more  comfortable  clothing,  and,  as  a  neoeasary  coroUarj*  of  llii*r« 
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jher  iiioni]  life  utid  iucreased  happiucas.  Thceo  eireaniiitancea  have  limited 
Vurvy  t«»  a  restricted  jiruvalonee  on  boiinl  of  lmilly-o(|ni]imHl  iiierfliiiiit  voshoIh, 
in  loiij!  p«»wukch;  mnong  exijlonng  jmrties  in  high  liitidiaoti;  in  arniios  during 
time  of  w!ir,<Tin'Mxl  with  an  uu-oinptitcnl  i-oininiseMiriat ;  and  fK-casiciiiaUy  anioni; 
tht>  inhftbitantfiof  Iwyicacod  t<)W]w.  It  hai»  been  attempted  by  le^iHlfltion,witn 
more  or  less  eucoesa,  to  entbrte  on  board  merchant  lihipet  the  adoption  of  the 
proper  h^'gienic  meai+ures.  Saeh  lawt*  arc  in  forces  in  the  United  States,  in 
Great  Britain,  and  in  other  countnet*.  and  retjuire  that  all  rthips  shall  earrv 
ivrtain  articliw  of  acknowleilffL-^i  anti-«X)rbutK'  powi-r,  and  that  the  i[i]arlern 
of  the  men  ftfiall  p(>**e!*.s  a  rt!<|inHite  amplitude.  In  the  eqiiipment  of  aretic 
Yeasels,  projter  prevision  is  ulwaj's  disp]aye<l  to  avert  the  invasion  of  scurvy 
during  such  service. 

■  The  greatest  import  attaches  to  an  unsparing  storing  up  of  ftiesh  vcgetnhle 
Hid  animal  food,  wnich  should  always  he  provided  at  tlie  cunimencement  of  any 
Poyage  Ukoly  to  be  prolongM  for  several  months.  It  is  often  possible  to 
carry  live  aidmals  for  days  together,  and  the  stock  may  often  be  re[ilenished 
at  the  ditterent  ports  touched  at.  Uy  the  various  processes  of  canning,  pre- 
serving, drying,  etc.,  fresh  providions  of  all  sorts  can  be  obtained,  tluit  may 
be  relied  on  as  capable  of  sujndying  good,  wholesome  animal  food.  Kggs 
form  a  most  dwiimble  article  ol  iliet,  and  nia^  l)e  kept  gotnl  fVir  months  by 
simple  methods  of  packing;  and  their  nutritive  value  will  be  appreciated 
when  it  is  considered  that  a  single  esg  contains  as  much  nourishment  as  two 
ounces  of  fresh  Iwef.  Another  excellent  animal  fwMl,  on  acc<nmt  of  its  nutri- 
tive <jualitie»  and  reported  crticicncy  as  an  anli-scorbulio,  is  milk,  which,  when 
properly  prt'pan'd.  can  be  jircsenxtl  in  its  original  jmrily  and  with  unrlinrn)- 
ishrtl  nutritive  vulue,  indefinitely.  Vegetable  foiA  of  the  moet  vflried  clia- 
nioter  can  now  be  obtained  almost  an^-wTiere,  atid  a  ship  should  not  leave  |>ort 
■rithout  laying  in  a  stock  of  potatoei*,  beets,  carrots,  caibhages,  and  fruits, 
prhich  should  be  regularly  served  out  as  part  of  the  ration.  With  a  very 
simple  coulrivance,  quickly  gn)wing  veifetiibles  may  Iw  suec-essfully  cullivated 
on  shiplMiwpil.  The  plants  intwt  snitAole  for  this  iiurjHwe  are  the  niUHliia'd, 
beets,  radish,  tuniip,  etc. ;  cresses  and  mustard  are  the  most  rapid  gixtwei-s. 
Almost  as  olHcient  re|iresontatives  of  these  fresh  products  of  the  garden  are 
the  same  articles  prepared  in  various  ways,  and  jiut  up  in  tin  and  glass  vessels, 
and  wJien  the  former  are  not  procurable  these  shnidd  Ix*  substiluteil  in  the 
rntion.  Sjiuurkraut  cun  be  kept  indefiuitely  in  any  climate,  nml  bus  deserv- 
edly f  njoyi'd  n'putation  as  a  good  anti-Hcorbntic,  while  it  is  clicerfuUy  rci-eived 
the  sailor  in  his  ration.  i)esiccatetl  potaTof*  liave  been  found,  atier  seveml 
*  trial  in  the  navy,  to  possess  neither  much  food  value,  nor  to  be  at  all 
latable,  and,  when  served  i)iit,  have  as  a  rule  been  thrown  away,  so  that 
otlicr  prejjarations  shoidd  he  prefen-eil.  Omned  tonuitcies  are,  on  the  other 
and,  ejigtTly  awepteil,  and  are  mu«-li  e)*tecmiil  hv  the  men.  Chei*«e  and  oat- 
teal  would  also  he  'lesimble  additions  to  the  ordinaiy  allowance. 
The  value  of  lime-juice  fts  a  preventive  of  si-urvy  was  long  since  known, 
t  it  was  not  made  a  part  of  the  Knglieh  navy  nition  until  171>5,  when  it 
IS  regularly  served  out.    The  merchant  sliipjiing  act  of  Englajid  reciuires  a 

Enply  to  tie  carried  by  all  merehatit  vt^sels,  an<l  it  is  orderwl  to  be  serve<l  out 
ify  after  the  crew  has  lieen  ten  days  on  sidt  food.  Tlie  juice  readily  under- 
Oes  changti,  if  not  jm-parv-il  with  the  grcateftt  caution,  and  particularly  on 
posure  to  the  air;  on  this  attconnt  it  ought  to  be  carried  in  glass  reeeivem 
'  from  one  to  two  gallons  each,  instead  of  casks  or  laree  veaeeis,  8t>  that  one 
■  two  servings  may  exhaust  the  contents.  Ordhmrilv  tiie  juice  is  mixed  with 
per  cent,  oi  spirit.  These  circumstances  have  rendered  it  desirable  to  have 
prcpamtioii  of  the  juice  in  sonie  more  uouoontrated  and  permanent  form.    J>d 
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LinJ'  rwnmmcndcd  a  [nfparation  of  this  sort,  many  years  n^,  under  tlic 
luune  of  "Ilob."  The  very  coiicentratod  juice  may  aliio  bo  pi-csen-itl  in  gly- 
cerine, or  in  a  solid  form  a»  a  lozenge  or  biscuit. '  Malt,  originally  propped 
by  Dr.  MacBride,  on  theoretic  grouud8,  was  highly  catcoiucd  by  Captain  Cook 
m  a  preventive,  under  the  fomi  of  ftweet  wort.  So,  too,  did  he  think  well  of 
the  fn^oteh  dish  nille<l  "  wwcnp,"  prepiirc*!  by  cunecntratiug  the  liquid  rtjtult' 
ing  from  Ibe  iL-niiL-ututiiin  of  otttiui-ul.  Cider  U  also  jtoHBcascd  of  aekncmd- 
edge^l  anti-flcnrbntie  power. 

It  is  a  matter  of  importance  not  to  tail  in  issuing  good  potable  water  to  the 
crew,  and  fortunately  this  desideratum  is  now  fully  secured  on  war  vessels  by 
the  distilling  appunitus  with  which  they  are  supplied.  In  the  mereantife 
nuirine,  the  <lei»endence  is  chiefly  upon  the  whnre  supply,  which  should  be  in- 
upeetetl  u«  t^>  ipiality  Itcfore  U-mg  rifeivetl.  The  general  <iualitiw*  of  water 
tm  to  ixitabitity  may  be  roughly  tested  by  an  intelligent  jierson  by  simple 
chemical  means.  An  important  adjunct  in  preser\'iiig  nt^lth  in  long  voyages, 
is  a  gootl  wanln>l>t'  of  clolhw  suitable  to  the  sudden  and  severe  atinos|therte 
vicissitudes;  wai-m  woollen  underclothing  and  stout  cloth  suits,  for  stormy 
weather  and  the  cold  of  high  liititudi's.  Tlie  grt-atest  care  should  be  exer- 
cified  to  avoid  sleeping  iu  wet  gjirnients,  and  when  theise  have  been  removed, 
they  should  Ih^  dneil  witliout  delay.  The  slci-ping  ajiartments  of  the  crew 
should  always  l»e  kv[tt  »inii)ulouBly  clean  and  dn',  and  at  tlic  same  time  sup- 
plied with  the  requisite  qmuitity  of  pure  rcs[)irable  air,  and,  if  i>ossible,  abund- 
ant swilight.  It  itj  unuece»«sary  to  do  more  than  cursorily  rciuurk  that  all 
jKMwible  means  f^houM  he  adopted  to  sustain  a  cheerful  dis|M>silion  among  the 
crew,  encouraging  the  use  of  musical  instruments, gHniew,  and  social  gatheriugn 
ou  pinper  occasitnis.  Attention  to  the  foregoing  eiivumstances:  varied  diet, 
wholesome  water,  suitable  clotliing.  and  c*  mi  fort  a  hie,  woll-vcntilated  quartcra, 
will  asauiv  the  utmtwt  tHx-urity  airiiiui«t  (he  CK-curreiice  of  scurx-y,  either  on 
shiplward  or  ou  the  lanil.  Tlieiv  is  ix^illy  no  diflerenee  m  this  respw^t,  ati  the 
same  hygienic  pi<ovisions  apply  erpially  To  the  soldier  and  sailor,  and  to  the 
occU[^iaikts  of  crowded  eleemosynary  and  |ierml  establishments. 

CrRATivB  Treatmbnt. — In  the  management  of  the  disease  therapeutically, 
the  tirat  eonsidenition  is  to  amend  the  diet,  if  i>oBsible,  supplying  fresh  meat», 
soups,  or  other  uitrwcuous  food  iu  a  readily  assimi1id>le  Vonu,  and  recent 
vegetables;  the  chief  of  tlie  domestu-ated  varioticB  of  these  are  enhliages, 
be©t»,mdishoB,tnnd|^R<,  carrots, and  potatoes:  others,  growing  wild,  are  sorrel, 
oreesMn,  taraxacum,  nastui-tium,  nuishroonis,  garlic,  mustanl,Hcuny  and  com- 
mon grass,  ami  the  t()iiH  of  the  spruce,  lliese  are  attainable  almost  everywhere, 
and  Bcune  even  in  the  byjx-rlxirean  regious.  The  ancient  Celt  usetl  the  com- 
mon shamnx-k  as  focnl.  The  useful  iVuits  arc  those  of  an  acescent  cliaracter, 
and  tJu»  juiiH*  of  the  Hrae,  lemon,  and  omnge,  hold  deservedly  the  (irst  rank. 
Wlu'n  these  aro  rot  attainable,  apples,  |»earR,  grapes,  cherries,  and  enrrant* 
will  be  of  decide<l  advantage.  The  vegetable  acids,  citric,  tartaric,and  acetic, 
their  ctimbinations  with  potassium,  aiid  the  acx'scent  wines  will  bo  of  service. 
iJr.  Perin*  fomid  in  his  exiK'rience  the  expressed  juice  of  the  Maguey,  or  Airavo 
AiiiericmiH,  superior  to  all  other  antl-scorlmtic  romo^lies,  not  excepting  lime- 
juice.  Nitrate  of  pottissiuin,  cither  alone  or  mixetl  with  vim^r,  haa  lieen 
lauded  as  an  anti-sc^nrbutie.  It  is  remarkable  how  mpidly  the  most  painful 
ami  even  threatening  s3'mptoms  melt  away,  as  it  were  by  magic,  uuder  this 
dietetic  treatment  alone.  In  eases  assix'iated  with  debility,  or  tardy  in  con- 
valeacence,  the  hitter  and  ammatlc  tonics,  quuiiue,  gentian,  etc.,  cither  alone 
or  combined  witli  ferrug'utous  prepanitions,  and  the  mineral  acids,  will  be 
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iiidioatod,  iw  well  oh  boc*r  ami  wine.  Dc-'rhlii'Ii'  rwt()nl«  his  Ijeliof  that  the  lino- 
tiirertfraiiiharidut^  exerti*e«  almost  8Tteoilieofte<"t8  in  the  treatnietit  ofwurvy. 
[ii  meeting  comiilications,  apjirojiriate  remedies  will  Imj  found  for  the  wor- 
biitic  .stoimiiitijs  iti  the  minemL  aud  vegetahle  a^tniigeiit«,  washes  eontaining 
carbolic  acid,  and  wdntiniw  ot"  chlorinated  liiue  or  poruuingiiiiate  of  potassium  ; 
a  Holuti(Hi  of  nitrate  of  silver  aUo  j^ields  good  resiilln.  Tliese  various  renie- 
diert  will  afl'ird  ri'lief,  hut  no  {KM'munent  inn>n»venient  will  ensue  without  llio 
coii)4eritaiiet.mt«  a<h»ption  of  vogetjible  fooil.  'I'ho  alterationfi  in  the  nirin  demand 
no  jmrtieiilar  treatment,  unle*w  ulceration  haa  oceurre^l,  when  the  use  of  Btioth- 
in^  applieationg,  and  protection  from  sourwM  of  extenial  irritation,  will  bo 
in3icat«d  ;  while  at  the  same  time  the  part«  must  bo  kept  perfectly  clean  and 
free  from  otfensive  odor  by  the  use  of  chlorinate<l  or  carlwlated  washes.  In 
the  hemorrhagic  eompUeatioiis,  the  «ime  treatment  will  he  indicated  as  in  simi- 
lar i-onditious  uiiaceomimnie<l  by  scurvy.  Epistaxis  may  he  ehceketl  by  cold 
ajiplicati'ius  to  the  hwwl>aiid  by  making  the  patient  suun  lu-tringent  powilerw, 
BUeh  as  tannin,  powdered  rhatany,  etc  Di  serious  ea&eg.  plugging  of  the  narea 
murtt  l>e  promptly  adopteiL  Hemorrhage  from  the  stomach  or  Iwwels  Ib  to  he 
checked  by  the  external  use  of  cold  clotiis,  or  ice.  to  the  abdomen,  and  by  the 
internal  lulmiuistratiou  of  ergot,  tint-turc  of  the  chloride  of  in^n.  gjillic  acid, 
acetate  of  leiwl  and  opium,  or  other  agentw  of  the  hji'nuwtntic  class*.  Kflusions 
of  blo<Kl  or  seri>«anguini>lent  tluid  into  the  ]>ericanliuni  or  jileuni,  if  not 
exeesrtive,  will  geuenilly  rec^ile  as  the  general  condition  improves  under  the 
treatment  already  indicate<l.  .Shoulfl  the  quantity,  however,  increase  to  such 
ft  degree  as  to  cmbarnk»  the  circulation  and  respiration,  there  is  no  alternative 
letl  hut  i>araccntesis,  which  at  iuo«tt  atfonls  sleiwler  chances  for  recover)'. 
In  the  mjinugemcnt  of  this  disease,  an  importjuit  indication  is  to  have  the 
tient  so  watt.'hwi  that  he  may  not  be  jK-miittiHl  to  iM.'rform  any  movement 
ikelv  to  throw  ati  additiotml  burtht-n  upon  an  already  overtaxed  heart;  it 
has  happened,  time  antl  again,  that  assuming  the  erect  pOfitnre  suddenly,  or 
ascending  a  few  steps,  luw  ivsultod  in  immediate  death.  Tlie  strengtb  must 
be  taxeu  neither  by  active  catharwis  nor  by  bloodletting  ;  should  the  bowels 
need  m'lving,  the  genth-at  laxative>t  will  suffice  to  secure  the  desired  cfi'ect. 
All  preimratiuns  of  mercury  sliouM  lie  avoided,  as  they  exercise  the  most 
pcmiciruH  crteots.  e6|KX'ially  when  cari-ic^l  to  the  extent  of  salivation.  The 
evil  results  of  these  n-nirtlit-rt  were  lamentably  shown  in  the  wholesale 
shiughter  of  four  hundred  wen  as  re}K>rtcd  by  Kramer. 
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It  is  yet  very  difficult  to  'ettabliMh  in  an  cxart  ami  oomplcte  nianncr  tlie 
rcltttions  existing  iK-twoon  ponBtitiitional  conditioiw  ami  trauniatit-  Ici^ioiti^^but 
even  now,  by  the  aid  of  the  literatun.*  hitbeno  lolIcttcU,  we  have  (I)  aixiuirtfl 
very  useful  ideait  in  n^rd  to  the  diagiio:)ij«,  iiroguoeis,  and  treatment  ol  irgu- 
rie«  which  octur  a»  the  resolts  of  musical  *>r  uL-c-idcntaJ  wounds,  aud  (2)  ibr- 
mulati-d  mu(.-h  mur«  diotiuctlv  the  indications  and  contra-indic-atioim  for 
nperatiou  in  individuals  ftfl'octed  by  pnn'ioualy  existing  oouMtitutioiml  stutc*. 
If  we  consider  how  much  ha«  already  bevn  done  in  tliirf  direction,  denpito  the 
short  time  since  those  tttudie^  have  been  beguu,and  tlie  verj-  small  number  of 
auttiur»  who  iuive  invei-tigaled  them,  we  may  be  aiwure4l  that  they  will  render, 
before  the  eud  of  the  preweut  century,  considcrahlo  8or\'i<.'c  to  medical  Acicnee 
and  to  the  art  of  surgery.  Ik-fore  entering  directly  into  tJuH  fjutwtion,  it  will 
be  useful  to  «h'fine  wliut  I  mean  by  constitutional  diHuuMat,  uud  to  indicate 
iheir  niiml)er  and  their  cla-ssitication. 

A  constitutional  dit*eaj*e,  clearly  repre^inted  by  the  old  exprwsion  morhtti 
totiu^  ifubstantite,  and  which  may  be  more  conciw^ly  tonue<l  pahpathy ;  a  coii- 
stitutioiml  disease,  I  tjay,  aAeett*  at  the  same  time  all  the  organic  fJuidM  and 
eolid^  altering  th«  latter  more  tlian  the  former,  or  vice  verm  ;  modifying  by 
preference  tliis  fluid,  or  affecting  this  system,  rather  than  other»  ;  but  at  n 
given  moment  involving  the  entire  ettmoniy.  The  number  of  iheHe  dineaww 
naa  been  ^omctimeti  too  much  restricted,  tsometimett  too  mm^h  extended,  and 
a  reform  muHt  be  attempted  in  thiu  resitect.  I  kIuII  <^t>ntent  mynelf  with 
drawing  up  a  list  into  w^hu*h  may  enter  all  thoBC  which  are  already  known, 
or  which  arc  yet  to  be  recognized. 

(1)  Diseases  of  nutrition,  usually  hereditary,  but  aleo  ac(|uired :  arthritiBin 
(including  gout  and  rheumatifim) ;  undoubtedly  cancer ;  aerolbla  (including 
the  laige  majority  of  cases  of  tuben-ulosia). 

(2)  Bnawa  of  extenuU  origin:  tiypbiliH,  malaria,  alcoholi>;m,  niori>hini>im, 
aatumism  [lead  poiaoiiing],  glandcnt,  hetenx-hthonoutt  septicaimuw;  or  nf  in- 
iernal  origin :  diabctot,  leuktcmia,  autoi-litlionous  itcptincinias. 

(3)  Gmtral  conditionit  JoUowtng  moner  or  later  oh  a  pentmnent  lesion  of  an 
important  visttUy  mieh  ob  the  lungs,  heart,  liver,  kidneys,  brain,  sjiinal  conl, 
etc.  Although  pretttfuting  the  fundamental  characteristics  of  constitutional 
dimaw,  theie  coDditions  have  not  vet  received  a  special  name.    It  is  only 
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recently  that  those  sufteriiiff  from  them  have  been  called  cardiac,  hcpatiu, 
iiepLrltic  tinhjti-t»,  etr-  Otduge^  we,  a  iK-niumcnt  gcnerul  i-onilition  character- 
ized by  various  degenerations  of  the  viaoera  (st^atoais,  st-lerosis).  preymmcy^ 
the  puerpa-at  *(«/(-,and  anUe  aHflrini'i,  being  temporary  extra-phyt^iological  wiii- 
ditions,  may  cuter  into  thiti  category. 


On  the  Reciprocal  IsFLrExcs  of  Constitctional  Coxpitions  asi»  Imjcriks. 

Pro-oxistiiip  or  jmifufthtc  general  conditiomi  may  exercii^  an  influence  \x\toa 
injurifs  in  varioiw  vvavs: — 

Pi-ivwrUy^  by  favorm^  the  devcloimient  of  certain  complicstlonA  which  are 
sitnatwl  at  the  eite  of  injury,  or  start  from  it ;  inflammation,  eircum5eril)ed 
ordiftiiiw;  I^-niphanjreitis ;  ex^Vipelas ;  hemorrhogo;  neuralgia;  alteratiou  of 
the  grunulur  membrane,  ete. 

tSccomlftrili/,  by  mtKlilying.  arre«tinff,  and  disturbing  the  re|iamtive  pro- 
cefls;  by  dwtroyiu^  what  has  alrwidy  been  aeeomplirihed  (uleerution  of  c-itia- 
tri<v«,  Koftening  ol  ciiIIub)-,  by  rfplaciiia:  au  aftct-tion  of  a  dctenninatc  and 
cftlculflblo  duration,  the  Imuma^  by  another  altectiuu  Uie  teugtii  of  which  wo 
are  unable  to  foresee. 

Finally.,  by  fixing  theraselvea  ujwn  the  point  already  wounded  and  hooome 
the  place  of  least  ivsislanco  {locni*  tninorit  rt\si/ifi-iitut),  in  order  to  develop  there 
a  more  or  k'jw  obstinate  diathetic  maiiitegtation. 

On  the  other  hand,  traunuUiMm  may  exerciije  au  evident  action  upon  pre- 
existing const  it  utional  stated;  it  may  tnU  tboni  to  the  wounded  «jiot,  awaken 
or  reawaken  them,  make  tliem  pawt  from  a  latent  to  an  active  condition,  and 
CttUW  their  mftniftwtations  to  apjiear  at  tho  ait*  of  ityury  it«elf,  or  in  distant 
regions,  if  not  throughtmt  the  entire  economy.  It  usually  hasleoH  the  couine 
of  the  diathesijj,  and  more  esipetiany  aggravates  the  lesiont*  which  tlml  ban 
already  jiruducud,  and  which  uiay  haveueen  more  or  lesii  stationary'  before 
tlie  injury. 

Hut  this  is  not  true  of  nit  caBctt.  The  crdintitutional  aftcction  and  the  in- 
jury may  at  first  nni  parallel  to  each  other,  without  influencing  eacli  other  in 
tJie  leaHt ;  the  suhjert  of  the  <liathtwi8  supjK>rtii  the  t*liock  a*  if  he  were  wr- 
fectly  healthy,  while  the  wound  on  the  other  hand  runs  a  regular  and  cbuiisical 
courw.'.  Tbeae  fc)rtunato  cases  aii;  not  very  rare;  we  aix*  lieginnuig  to  In-  able 
to  foresee  them,  and  we  shall  undouhleiny  wMm  flVH-cei-d  in  imiviwinc  their 
proportion.  In  the  second  place,  the  influence  of  tlie  tranma  upi>n  tbe  con- 
stitutional disease  is  not  always  unfavorable,  but  rather  the  contrary ;  for  the 
local  attectitJii  may  perhaps  be  the  cauFe  a«  well  as  the  eflect  of  the  general 
malady,  in  whii'h  event,  ita  suppression  exercises  the  most  prompt  luid  dwi- 
Bive  action  upon  the  i-e-eatablishnient  of  health.  It  is  in  this  way,  tnr  example, 
that  our  operutioiLs  act  so  eflectimllv  against  chronic  rtcjiticR'niiae.  Fiiuuly, 
even  when  the  simple  or  recipriHal  Influoiu'O  of  the  injury  upon  the  primary 
diseaw  is  exen^ised  in  an  nntavomhlc  umiuier,  the  resulting  morbid  actions 
ar*'  not  always  very  disastrous. 

On  the  other  hand,  diathose;-  only  have  a  Umtted  pathogenic  influence; 
a*'ciflenlal  caiiscj*,  iii<-hiding  iiyury,  am  only  make  them  produce  a  certain 
number  of  determinate  lomtl  irmnifi-stations,  which  mnnot  dim-r,  and  in  readily 
do  not  essentially  clitfer,  whether  they  have  been  ]irixlucod  hy  main  force, and 
as  it  were  unseasonably,  or  whether  they  have  been  develoi>ed  spontaneously 
in  consequence  of  the  natural  evolution  of  the  malady. 

From  a  clinical  i»oiut  of  view,  coustitutional  diseases  present  numberless 
diftenrnccs:  they  aiv  active  of  Isiteiit;  <»f  recent  date  or  of  long  standing;  of 
alow  or  of  rapid  course;  with  a  l^Hlslant  tendency  towards  aggnivation  or 
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tnwanU  reooverv;  capable  of  yicUHne  to  treatment  or  of  obatinately  r6«iAthig 
it ;  still  comratible  with  a  niodenite  degpce  of  heultli.  or  impairin^r  mon>  or 
letw  (lecplv  the  uioro  iiuiwrtaiit  ti.iii('tioiit( ;  Hoinvtimet^  i«iug)e,  tioiiietiiiiett  com- 
biiuil  or  asrtfwiatod  with  one  another  in  mich  a  miinner  iw  to  create;  liyhrid 
fornirt,  which  are  very  little  known  ilo!ii|iite  their  extreme  fr**^picney  ami  ;rreat 
interiMt.  It  in  lianl'ly  nooeste»ary  to  add  tliat  each  wnjttitutional  tliwiute  prw- 
aenta  mild  and  grave, aeutc  and  chixmic  vnrictiw;  and  that  for  Monie  of  them, 
gyphilia  and  Bcrofula  for  example,  stages  and  periwU  arc  properly  recopiized. 
All  thew  coiwidemtioup  enable  its  to  understand,  a  priori^  that  operative  and 
aeciiletital  tntnnmta  cuimot  liavo  a  uniform  aetion  n]ion  diHsimilar  Kiihje<rta, 
and  Ihnt,  on  the  other  hand,  different  diAcaaea  euimot  react  in  the  aaiue  man- 
ner njion  the  tranntatic  proecKn. 

But  obsen'ation  will  show  even  better  that  the  ppognonis  of  oporationa 
varies  infinitely  in  one  or  another  pnnpathy,  Ixrcaui^  each  conHtitutioiial  dta- 
iuterfeix'ri  with  the  re|>arative  pixK-ess  in  it«  own  way,  and  because  the 
(aarao  mirj^cal  wound  reacts  in  apoenliar  maimer  ii|ion  each  piirtic-ular  Kuhjeet 
of  a  diathesis.  I  do  not  know  how  many  oIn*ervation«  would  have  to  Im) 
miulu,  nor  Iiow  mneh  time  devoted  to  their  analvfift,  before  nuiking  u  gi>ner- 
ftlization  and  obtaining  exaet  indications  for  I'ractiee;  but,  in  the  mean  time, 
I  can  enunciate  certain  synthetic  remarks  wnieh  I  believe  to  be  already  suf- 
ficiently firmly  establisliech  They  are  not  baaed  on  clinical  bistorj',  but  on 
patholoffieal  anatomy. 

Without  underestinmting  the  large  gap«  winch  this  important  hmneh  of 
medicine  still  pref*entA  with  reference  to  general  diseases  (aim  it  it*  known  that 
thia  reprojich  is  emjdiiisized  by  the  latest  rei)resentativeH  of  the  purely  clini- 
cal m'hool),  we  rnay  nevcrthelt«s  rvcopib:o  m  these  affections  three  diatinct 
phases:  (i)  that  ot*  dysn^fia^  usually  opcninjf  the  eccne,  continuuig  perhaps 
pemiunently,  and  represent  in  jj  alone  the  morbid  condition;  charactcrizt^ 
|«ssentially  by  a  change  in  the  fluids,  which,  unfortunately,  we  are  still  far 
[from  understanding  even  with  regartl  to  the  most  frwinent  diathesis ;  (2)  tliat 
'of  peripheral  Usions,  apf>eciable  to  tlio  chemi-st  or  pathological  anatomist,  but 
slight,  or  aflecting  organs  of  secondary  imi^rtancc ;  and  finally  (3)  tlial  of  r/.i«^ 
nw/'Cfl/ons,  with  two  varieties  which  mtist  be  distinguislicd  according  as  tho 
>rgana  are  aflwted  by  a  common  or  general  pathological  process — ])hlogoeis, 
Bclerosis,  cirrhoeis,  steatosis,  aniylosis;  or  are  the  site  of  a  heteromorphous 
deposit  peculiiir  to  certain  general  diseases — tubercles,  gumnmta,  Hthiasis, 
various  neoplasms. 

The  following  is  the  result  of  expcricnco  derived  from  a  large  number  of 
cases  taken  from  my  own  practice  or  tliat  of  others;  in  the  purely  (Ii/.?crajfic 
^'TiW,  the  |ialients  tolerate  oj)enitions  almost  as  w^ell  as  hc«ltby  subjectfi; 
the  manifestutioiiH  of  constitutional  disease,  when  they  make  their  apficar^ 
aiH'C,  are  u.iually  of  little  cravity  and  but  temporary;  and,  if  the  changes  of 
the  fiuids  are  still  slight,  the  rei>arative  process  proceeds  with  sufficient  regu- 
larity. During  the  ])eri(Ki  of  vcriphrrm  UsionSy  the  reaction  of  the  tnnima 
may  be  more  grave,  because  it  finds,  in  the  more  or  lt^«  seriously  affectc<l  tis- 
sues, systems  or  orcans,  places  (»f  least  resistance,  thoroughly  |irepBred  for 
fresh  diathetic  manifuitalions  or  an  agt^mvution  of  the  pre-existing  disorders. 
Anomalies  in  tho  local  process  are  to  'lie  so  much  the  more  drewled,  as  tho 
coucttmitant  dyscrasia  is  tho  more  j ironouiiced.  l)uring  the  period  of  viscenU 
tesinris^  the  tlaugers  are  greatly  increased,  because  the  morbid  proceBS  is  ]>eeu- 
liarly  c4)mpUc^Jed.  In  tho  first  jdace,  the  sites  (?oc()  of  least  resistance  beinj^ 
situated  in  organs  essential  to  life,  the  reaction  of  the  traumatism  ujwn  them 
gives  rise  to,  or  aggravates,  affections  re^rded  as  serious  at  all  times  and  in 
every  awe,  and  in  which  there  is  great  danger  to  life.  The  dyscmsia  too,  in 
its  turn,  reaches  its  height,  fostered  as  it  is  by  two  causes:  (I)  tho  humoral 
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fliuni^m  fliu"  to  the  wmstitiitional  diswise,  and  ("2)  that  other  adulteratioo  oi 
tho  rtnidft  which  inevitably  reawU*  from  impertecl  or  perverted  function  of 
an  important  viacu8 ;  \wnce  conditions  w)ncu  are  extremely  un&voiible  for 
the  progrt'wj  of  the  trauiiia  towardd  rfc-overj'.     I  bulievu  also  that  I  uwi  poiut 
mit  a  tliirti  source  of  danger  whicli  has,  I  think,  hitherto  |>a8Bed  unnotkfl 
Tliu  injured  region,  it  is  eomniouly  believed,  is  capable  of  developing  iw 
organic  poison,  the  entrance  of  which    into  the  economy  prt.'dni«»  a  inii; 
intitxication,  viz.,  tratimatie  scpticsemiiu     'Hio  latter  \a  ot  variable  intainiy, 
ttccordbicto  the  quality  or  quantity  of  the  poLiou^  Its  accumulation  or  eKmi- 
nation.    Duder  ordinary  conditions  and  in  healthy  subjix-ta,  the  Unre  risotra 
Borve  a«  emunetoriee  for  this  jwison  as  for  so  many  others.     But  if  thU  v«it 
be  clofwd  on  account  of  a  profonnd  legion  of  the  glandular  pareDchyua:*, 
elimination  is  rendered  impoi»Bible,  and  those  acute  Repticffimias  are  foondta 
be  devc*lo|)ed  whU-h  po  rapidly  lead  to  death. 

All  tljc«e  propositions  would  piin  in  cleanieee  by  bcinjc  sufficiently  ^ 
velopcd  or  illustrated  by  examples,  and  I  greatly  fear  that  they  will  not  ba 
understood  in  the  eoneiKC  Bhapc  under  wnich  I  present  them;  but  I  am 
limiti^d  aa  to  space,  and  comiot  dilate  further  upon  this  part  of  the  enbjed 

The  conduct  of  the  eurgeon  follows  naturally  from  wliat  has  gone  Mfon. 
Since  the  subjects  of  diatheses  camiot  be  deprived  of  the  Iwnefits  of  suigital 
interferenw,  even  though  i\un  \h^  particularly  dangerous  to  them,  thesaiseon 
should  stiivo  to  lesften  the  gi-avity  of  the  prognosis,  and  to  injure  atkut 
oiRirative  eucc^iw,  that  is,  the  immediate  rcfiult  of  hin  operation.  In  ca«B  in 
which  he  cannot  do  this,  ho  luid  bettor  abstain,  unleee  indeed  ho  docs  not  aedi 
the  cure  of  the  disease,  and  is  content  with  merely  checking  its  progrea. 
Foilmiat^ly,  he  will  often  snccce<l  iu  averting  the  accidents  which  arii*  from 
the  constitutional  condition,  by  the  aid  of  a  scrica  of  readily  executed  measuia 

III  the  tirst  place,  lie  will  cun"'fully  choortc  hij*  fhfli\  If  this  is  impraotio^ 
hie  in  urcent  <-a«es,  the  rule  of  oa^asio  wavxps  ia,  on  tJjc  contrary,  easily  fol- 
lowed when,  life  not  being  immcdiflt«Iy  threatened,  we  can  hasten  or  ddiy 
the  time  of  action.  As  rcgardfl  the  majority  of  morbid  tftatce,  we  t-hoald  ope- 
rate quickly,  during  the  dyscrasie  period,  before  the  onset  of  the  histologial, 
aud  especially  of  tho  viswral  lesions.  In  tlie  two  chief  constitutionafdi?- 
ouKPfl,  arthritirtui  and  sci-ofula,  the  latent  period  \»  preferable  to  that  in  which 
fresli  munifestutiona  octcur.  We  may  allow  certain  diatheses,  like  sj-philis 
to  wear  themselves  out ;  but,  on  the  other  hand,  we  should  attack  at  the  onset 
thoHe  neoplasms  which  arc  still  local,  aud  the  extension  and  general izatioa  of 
which  are  imminent. 

Great  care  should  be  taken  with  regard  to  ih^  nprrative  procfdxirc.  W« 
must  Ims  very  Rpariiig  of  bhwid  in  exhausted  or  poisoned  subjects ;  must  aw 
ncm^pathic  indivi4lnHl8  as  much  pain  aa  possible  ;  and  must  provent,  as  much 
s\&  we  can,  traumatic  fever  in  those  whose  viscera  are  atfected.  An  excej^ 
tional  and  little  usetl  method  may  become  tiic  plan  uf  election  iii  a  {larticaltf 
instance.  Diabetic  phloginons  and  carbuncles  shoulil  lie  inciwil  by  the  thcrnu^ 
cautery  and  hot  imn,  not  with  the  bistoury.  Methods  of  slow  anid  prtignswire 
division  would,  on  the  contrary,  be  injurious  in  irritable  subjects,  whom  pais 
exhauflta  and  irritates. 

TliD  choice  of  a  dressing  also  merits  special  attention.  T  may  remark,  in  the 
firat  place,  tlmt  diathetic  imticuts,  like  all  others,  owe  thanks  to  the  anllKi*- 
tic  method.  Whenever  possible,  Uio  judicious  employment  of  various  forawrf 
this  method:  the  wadding  dresping  of  Alphonse  Guerin,  Lister's  drcasiiigftbf 
open  antiseptic  dressing,  etc.,  counterbalance  to  a  considerable  extent  dw 
mifavorablo  influences  of  constitutional  diseases.  Under  the  widdii^ 
bandage,  1  have  seen  alcoholics  and  diabetits  recover,  who  would  almost  ofr 
doubtetUy  have  succumbed  ten  years  ago  with  the  old-&shioued  dreaaiogi.  I 
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bave  obtainod  wondortul  pohiiUs  with  the  permanent  antiiieptic  bath  and  u-itli 
open  dressings.  Liat«r  and  hU  disciplca  daily  porform  AimiWr  luiraoles  whiuli 
throw  into  relief  the  gi^eatpart  played  by  the  traumatic  centre  m  the  produc- 
tion of  (^mp)icationB.  \\  e  luuHt  not,  however,  run  into  extremoe ;  and  in 
considering  how  very  favorable  is  the  suppression  of  traumatic  tever  in  dia- 
thetic individuals,  we  must  not  inmgine  that  all  danger  ceaseH  from  merely 
treating  the  wounds  untis<_'pt3(!ally.  It'  this  were  so,  the  iiiflueuce  of  constitu- 
tional conditions  would  be  entirely  neutralized  toKiay,  and  the«e  pages  would 
_  be  uimeceAsary. 

■  I  know  not  whether  in  the  future  ailairs  will  run  such  a  courec  that  we 
Ponced  not  fear  the  deterioration  of  the  economy  by  antecedent  diseascB,  hut 
unfortunately  we  have  not  arrivwl  at  that  stage  at  present.  With  the  anti- 
B^tic  methfxl  wo  Io»*e  indt'tMi  fewer,  many  fewer  patients  ;  but  we  still  lose 
some,  and  a  eareful  examination  of  the  cauae«.  of  death  clearly  shows  utt  that 
they  consist  almotit  exchtsively  in  bad  constitutional  oonditioiifl  of  tho  injured 
persons.  We  imiy  add,  moreover,  that  antiseptic  dreesings,  in  order  to  be 
really  efficacious,  sliuuld  be  applied  rigorously,  and  that  such  applications 
cannot  always  be  eU'ected  in  the  actual  condition  of  science.  In  order  to 
prove  tliis,  it  w  only  necessary  to  refer  to  the  extensive  class  of  operations  in 
cavities^  that  we  may  remind  the  surgeon  that,  under  many  circutnstancce,  he 
^miut  still  combat  tlie  evil  inllucnco  of  general  disease. 

B     But  the  point  wliich  must  be  iusistetl  on  most  strongly,  is  the  necessity  of 
Biostitutiug  during,  at^cr,  aud  especially  before  the  operation,  if  there  bo  no 
Kurgency,  a  nlan  of  treatment  in  which  are  aseooiatt-d  hygiene,  diet,  the  use  of 
"drugft—roenical  tn\itniont  par  excfUenee — designed  to  combat  the  constitu- 
tional disease,  as  would  be  done  were  no  surgical  complication  present.     Not 
only,  by  such  a  pbui,  will  the  chances  of  the  imnic<liate  sutxess  of  the  opera- 
tion l>e  increa-sod,  but  we  will  often  have  the  good  Ibrtune  of  indefinitely 
delaving  the  injurious  rela{i&cs  of  the  diathesis.     It  luay  even  liappon  that, 
while  merely  attempting  a  preparation  whii?h  shall  be  mvorable  to  the  final 
resnit,  there  may  he  obtained,  by  medical  treatment  alone,  a  recovery  as  bril- 
liant and  much  less  onerous  than  that  which  was  expected  from  the  knife. 

Al^r  these  general  conHideratioua  upon  the  reciprocal  iiiiluence  of  consti- 
tiitionfll  diseases  ami  traumatic  losioiis,  w©  will  now  begin  the  study  of  the 
relations  of  each  pan^iatliy  to  wounds. 


Artubitism. 
{Jiheumatism,  Gout^  JIerjyetis)n.) 


H  RiiETMATisM. — (1)  Influence  of  Rhnimatism  upon  the  Seat  of  Injury. — The 
I  rhi'umatie  diathesis  ha«  not,  like  syphilid  and  scrofula,  the  projjerty  of  im* 
pn-srtiiig  a  iMjculiar  wtainp  upon  the  traumatic  lesioti ;  it  does  not  even  modify 
to  an  appret'iiibk'  extent  the  n;r»arativo  procosa  aa  doalcoholiHrn  and  diabetes. 
Neither  favoring  the  production  of  pus,  nor  counting  among  it*  morbid  pro* 
oe»>eg  either  ulceration,  ^ngrene,  or  diffuse  inflammation,  it  has  hardly  any 
tendency  to  miidify  sprgKsil  woimds  unfavorably^  to  increase  or  alter  the  sup- 

Euration,  to  prevent  the  formation  aud  tmusfonmilion  of  the  granular  mem- 
rane.     Open  wounds,  thcrcforo,  have  commonly  a  good  appearance  in  rheu- 
matic ]>atients,  and  run  their  course  in  the  usual  mumier.     Certain  sjjecific 
complications  may,  however,  occur  at  the  wounded  tM>irit,  which  are  observed 
^Jiot  unfreguently  and  are  easily  recognized.     It  is  known  that  even  a  slight 
^BiticQlar  leeioD  in  a  rheumatic  jmtient  reailily  gives  rise  to  a  hydrarthrosla, 
^tt  more  or  lees  obstinate  synovitis,  or  even  loose  bodies ;  and  that  a  Luxationj  a 
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spmin,  a  penetmting  or  ev«i  opiphvRisil  fracture,  may  preinaturely  pre  rise 
to  the  fhanitierirftic  leHuins  of  dry  arlhrititi,  and  minietimc!'  even  totrucw 
fal»u  anehyloiiiit.     The  rheumatic  diatheBiH,  in  the  \'arioim  jilacus  in  which  tti 
Bpontaiieous  iiuuiifesfatioiw  arise,  very  readily  and  rajndly  causes  flemus  cffii- 
sionrt,  (edpTrijt,  plustir  oxudationH,  tempfimry  «r  [>ennanent  (under  the  form^if 
varionB  ncfiplnsnw — fihmma,  chancer,  i-U\)^  simplii  or  hemorrhage  congeiitkoi, 
all  accompanietl  L^-sfvi-re  pains,  tJxed  or  wandering,  temporal^',  iutennittot, 
remittent  or  ooutmuouB,  a»*«>iuniug  the  form  of  local  hypcnesthe*iitt  or  inv 
dialed  nenratji^a;  and,  on  c-arefully  watching  an  injured  rheumatic,  it  isca^ 
to  recojriiizfl  at  the  seat  nf  injury, or  in  its  immediate  neighborhood, an  entire 
scries  of  anatomical  lemons  of  functional  dinonicre,  having  the^reat^ 
blance  with  those  which  have  been  mcntione<l— lesions  and  disonlcre  wl 
to  ray  mind,  constitute  the  arthritic  com pliait ions  of  wounds.    AmonfT  ttewT 
for  example,  I  include  sci"ous  etiusiunit  in  cavities  or  connective  tissut*,  niaiked 
cellular  proliferalion,  psemhi-phlea^ons,  active  hemorrbi»ge«,  er\'thema  uiid 
other  severe  ernptione  in  the  neighborhood  of  the  wound,  neuralgia,  andti 
&  later  period,  neoplasms  aud  certain  ati'ectiona  of  the  cicatrix. 

(2)  Injlueii£€  of  Injuries  upon  Jihmmatism, — It  would  be  undoubt 
proper  to  distingiiish  casea  uctHirtling  us  the  iigury  occurretl  before,  during, or 
after  the  rhenmiLtic  attack ;  but  the  facts  are  wanting  for  the  carrying  out  rrf 
tliis  prognnninc.  Tlicre  Jirt:  scarfuly  any  observiitions  on  record  of  wooml* 
contracted  during  an  attiuk  of  articular  rheumatism:  thofte  of  wounds  nriur 
to  the  first  rheumatic  manifestations,  and  which  produce  the  unexpected  and 
premature  appearance  of  the  diathesis,  are  equally  rare.  Notlibg  is  niojt 
common,  on  the  contrarv,  than  the  renewal  of  rheumatic  symptoins  of  older 
or  more  recent  date,  'fhis  fact,  e»pmlly  well  known  to  tne  idiysician  and 
Burgeon,  Liw  been  reoognizetl  in  a  summary  manner  for  a  long  time.  The 
woxmds  which  may  excite  the  diathwis  are  extnmiely  varied ;  strains,  ftw> 
tures,  slight  or  serious  contusions,  the  meet  varied  surgical  operations,  tin* 
removal  of  tumors,  incision  of  fistula.-,  litbolomy  and  lithotrity,  etc.  In  tlicir 
turn,  the  miuiifestutions  of  llie  diathetiis  thus  reawakened,  ore  no  lese  varinbW; 
Bometimt*  the  entire  economy  is  disturbed  by  a  fresh  attack  of  acute,  geiieml* 
ized  rheumatifim,  sometimes  there  is  only  a  local  atiection,  striking  a  jmrt 
which  had  lieen  previously  involved,  without  this  predis)KMiug  cooditiiiti 
being  however  necessary.  We  find  recorded  cases  of  acute  or  chpioii: 
arthritis,  eeilaiu  cutaneous  eruptions  (herpes  among  otiiera),  neuralgic  pauu, 
muscular  spasmw,  eontnu;tions,  jiericarditis,  cystitis,  pulnionarj*  eoogtftieo. 
hepatic  or  nephritic  colic,  changes  in  the  urine,  proftise  sweats,  etc 

Chronic  rheumatism  affecting  important  orecans,  such  as  the  heart,  lung^i 
kidneys,  and  walls  of  vessels,  may  at  length  atTect  their  (Structure  more  or  \m 
profoundly,  aud  convert  them  into  weak  points  which  will  feci  the  efl'eclsof 
the  tmuiiuitism.  But  the  complications  which  then  arise  have  only  difrtaiit 
rolattone  with  rheumatism,  and  may  bo  more  conveniently  studied  when  we 
come  to  the  Bi>ecial  considoratinn  ot  the  constitutional  conditions  dc\'elopei 
by  affections  of  the  great  viscera. 

QoDT. — Like  rheumatism,  gout  generally  rcspecte  the  reparative  procoe, 
and  usually  does  not  interfere  with  the  cicatrization  of  wounds,  Nevertlw 
less  it  itf  Honictimes  manifested  at  the  site  of  injury  by  fluxions  with  floito 
pains,  which  arc  caimblo  of  simulating  frank  inflammation,  but  wbidi  i» 
only  congestions,  usually  of  a  temporary  character.  The  pain  also  "X-cnn 
witELout  any  apparent  leeion,  and  under  the  form  of  neuralgia.  In  these  ca^Wi 
indeed,  the  curative  process  is  tem[K)rarily  suspended  or  at  least  retariwl- 
At  a  later  perind,  chalk  stones  may  appear  around  wounded  joints,  and  ui 
cases  of  fracture  exuberant  callus  has  l>een  observed.    Repeated  slight  iiyorl* 
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in  the  gouty  may  prubably  liave  fur  llwir  eftwt  the  development  of  certain  neo- 

filasmtJ,  t«pe».'iully  fpUbt'lioiiiu.     8ulx-utaue<.ms  ItwioiiH  ftiul  tapmiiis  aru  more 
inblu  U.t  Ik'  i'rtllowe*!  hv  inaiiifoBtations  of  the  rfiatlit»i8  thaii  oiieii  wounds. 

The  traumatism  in  itn  tiini,  htm  nn  ottlvt  upon  the  difioase,  Tliero  i^  hardly 
any  oxani]ile  known  of  an  injury  conti*act»?<i  dnnng  an  attack  of  gout,  or 
which  hjw  cxcilwi  the  tirnt  attack  of  a  previoui*!}'  latent  gout.  In  tiiu  oflMflH 
obtM.'r\-ed,  the  injury  otrurretl  in  the  ijitorval  Ix-tween  two  attacks,  in  a  gouty 
patient  who  hwl  previously  sufleix^d  more  or  lewt  often.  An  a  rule,  tho 
attacks  tlius  provoKc<l  by  main  foi-cc  develop  ouieklv  (from  the  fii^t  to  the 
fourth  day  for  example),  are  of  but  moderate  mtonsity  and  brief  duration, 
ami  apiiear  to  be  excited  preferably  by  slight  InjurieB.  I  have,  tor  inctant-e, 
twice  (M-tfii  gout  follow  puncture  of  a  hydrocele  with  a  very  fine  trtKiir.  In 
one  caae  m  which  an  injectiou  of  iodine  laid  been  matlc,  the  attack  appcaitd 
to  act  as  a  derivative,  for  tlie  intlanmmtion  of  the  tunica  vaginalis  wiu*  to  a 
great  extent  wanting,  oansing  extreme  alowiietw  of  re<-ovcry.  In  caws  of 
clironie  gout  or  gouty  cachexia  in  gouty  gubjeetfl  attccted  with  renal  or  he- 
patic lesions,  the  prognosis  is  rendered  grave.  Mope  or  leas  flerioui*  conipH- 
eations  may  invade  the  (<eat  of  traumatiifm,  but  miLBt  be  especially  attributed 
to  the  visceral  changes,  rather  than  to  the  gouty  dytwrasia. 

HBRPETI8M. — I  give  thifl  condition  a  place  here,  althougb  I  do  not  conHidcp 
it  either  a  diHtinet^diatheeiH,  or  a  separate  constitutional  disease.  To  my  mind 
herpetics  are  simply  arthritic  subjects  in  whom  the  predominant  nianifeflt«-_ 
tiotu  are  on  the  i^art  of  the  mucous  membrane  and  the  skin,  llerjtetisni  thei 
acts  upon  iinuric!*  only  after  fhe  manner  of  rheumatism,  and  especially  of ' 
gout,  by  pro4liicing  at  the  site  of  the  ihjury  early  or  late  neiirolgins,  either 
intennittent,  remittent,  or  contiimoun ;  and,  in  the  int(^ument  near  the  scot 
of  traumatism,  congcationa,  fluxipns,  and,  finally,  varioua  cutaneous  aftwtions, 
among  which  horpe«  occupies  the  tinit  rank,  ae  shown  by  the  muneroua 
observations  of  traumatic  her]>es  which  have  already  been  reeonled.  Tmu- 
matism  is  undoubtedly  a  determining  cause  of  heriwtie  nmnifttstations ;  it 
pro<luces  cutaneous  pniptinns  at  places  in  wbieh  they  have  never  iipi^iirx-d 
Defore,  brings  back  with  the  greatent  facility  th<we  wbieh  have  disjt]»j«.ari*il, 
and  prolongs  the  existence  of  those  which  are  already  present  in  the  wounded 
region.  \V^und8,  properly  speaking,  act  much  more  encH-tually  in  fliis  resiwct 
than  deci>«»ted  ii^uriee,  whether  or  not  involving  the  great  cavities. 


Sui^cftl  operations  are  so  frequent  in  oaneerons  individnalB,that  it  is  nato- 
ral  to  inquire  whether  or  not  cancer  inflnences  injuries,  and  in  the  event  of 
an  affirmative  answer,  wliat  cbaugeti  it  produces  in  the  re|iorative  process. 
Now  it  must  be  remcnibepcd  in  the  fii>t  place  that  cancer,  in  i^ptte  of  what 
has  been  said  on  (be  subject,  is  not  a  distinct  constitutiunal  disease ;  that  it  is 
inclndwi  in  a  much  more  extensive  diathesis,  the  neoplawtle  diathesis,  or  the 
tendency  to  prodiice  neoplasms  Bpontaneously,  or  under  the  action  of  a  detep- 
raining^  cause;  that  the  neoplastic  diathesis  itself  is  strictly  dependent  ni>on 
arthritism — which  is  eq^uivalent  to  wiving  that  neoplastic  and  cancerons  sub- 
jecU  are  merely  arthritic  patients  suAcring  from  a  s]iecial  manifestation  of 
the  constitutional  disease.  We  nnght  therefore  simply  refer  to  the  preceding 
paragraplis ;  but  a  few  spoeial  remarks  will  perhaps  not  be  uselcRs. 

Cancerous  subji-cts  Ijelong  to  various  categories.  In  some,  the  dUitase  is 
latent,  in  a  wmdition  of  pr«Ii«position;  in  others,  it  already  exists  in  wcll- 
detiticd.  manifestations.    Some  present  only  a  single  tumor,  others  have  sev©* 
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ral  caiK«rou»  dcposiu  sfuttero*!  (tvur  varinus  jmrts  of  the  luidy ;  souic 
the  morbid  imuMes  are  Bituafwd  in  tlie  extwrtial  jiurt»,  llic  limlw  or  wulU  uf ) 
Bplaiic-hnic  cavities,  somctiraee  thc-y  occupy  the  visoera  or  deep  parcncb^matajj 
ot^en  they  are  ob«erve<l  Ijoth  externally  and  internally.     P^'iiially,  t*rt4in 
cerous  patients  prewnt  no  other  lesions  than  the  single  or  multiple  IqidoaI 
with  whidi  thi-y  arc  uffectcd,  wliilu  in  others  wu  find  humoral  i.hBng«s,or 
more  or  less  seriouH  diwonUirs  in  oivanb  which  aru  free  from  all  neoplwtii,' 
dupoBits.     In   certain  prediHjiosed  i^uDJectr*,  injnriet*,  and  almot>t  exclnsivil 
oontuBioiis.  apijcar  to  invito  the  manifestations  of  the  diseuee.     Belorvo'it 
plete  recovery,  or  a  longer  or  shorter  time  after  apparent  recovery,  the  ivnii  _ 
of  traumatism  is  invaded  by  the  neoplasm,  and  the  cancer  appears  at  the  sat 
of  iiynry. 

Canceniiis  patients  who  are  affueted  by  singlu  tuniniv  sitnated  in  nrpuis 
not  essential  to  life,  and  whose  viscera  are  heiilthj-,  tolcnite  injuries  wt-ll ;  the 
reparative  procesa  pur8Ue»i  a  normal  course,     llie  only  comidicatioiis  to  U- 


ieared  are  those  whidi  are  obaerved  in  artliritits,  and  which  usually  pi 
rent  aliueks  of  rheuniatism  or  ^outy  pari:ixy9ms,  etc-     I  know  of  no  autlu-u 


but  slight  gravity ;  such  ai-e  traumatic  herpes,  early  Becondarj-  neuralG^ias.  i 


example  ol'  an  ojh^h  wound  in  a  cancerous  subject,  in  a  rei^ion  exempt  fn)m 
cancer,  which  has  itself  undergone  the  cancerous  metamoq^hosis-  In  i^a^esof 
removal  of  tumors^  when  the  abbtion  has  been  early  and  free,  the  cicatrice 
ai-e  heulthy,  tirm,  and  usually  not  liable  to  relapses,  which  readily  occur,  on 
the  other  hand,  in  <listant  loi-ulities. 

Cancerous  patients  affected  by  multiple  deiiosito,  and  e8|)©ciRlly  by  vist'eml 
tumors,  tolerate  accidental  wounds  ami  aurgitral  oiwrations  very  Iwdly.  A 
large  proportion  succumb  in  coiisi'qucnw  of  even  slight  injuries,  such  as  *m- 
pie  fnicturcB,  the  removal  of  small  tumors,  palliative  operations,  trache-  ' 
formation  of  ailificial  anus,  etc.  The  seat  of  injury  may  become  thf  - 
the  onlinary  complications  of  wounds:  infiammation,  hemorrha^\  arj- 
Bi|>clusi  pyiemiu,  etc.,  but  more  frequently  still  we  notice  merely  an  ahacii 
entire  absence  of  the  reparative  process ;  immediate  union,  cleansing  of  tlw 
wound,  formation  of  tlie  granular  membrane — all  are  wanting.  At  the  ewiiw 
time,  there  are  high  tcvcr  and  prolbund  adymimia :  and  death  often  occoi* 
very  rnpiiUy  without  its  beinir  possible  to  ascribe  it  to  any  of  the  rcetMpiiiwi 
complicutiyns  of  wounds.  iMic  same  tcrminatioil  is  usual  iu  cachcctio  i»fr 
cerous  imtionts,  iu  whom  the  large  viscera  (liver,  kidneys,  ho*rt)  are  ftffeott?d 
]>y  fatty  degeneration.  The  crompUcations  whicli  cause  the  £atal  result  are 
always  better  characterized  in  them,  and  we  &)d  the  chusieal  causes  of  open* 
tive  failure,  diffuse  inflammution,  severe  eiysipclas,  ecptiea^niia,  pyunis. 
secondary  hemorrhage,  ott% 

Such  a  case  as  the  following,  which  is  unfortunately  vcrj-  common,  oinnot 
ho  explainwl  with  our  present  knowledge.     An  operation  is  performed  npnu 
a  readily  accessible,  extenial  tumor,  iu  a  cancerous  subject  who  is  appan'iitl' 
free  from  all  internal  lesions,  and  who  pr^euts  the  appearances  of  satistsct^ 
health.     The  wound  does  not  advance  towards  recovery,  general  syinptiHJ» 
appear^  death  occurs  with  oi'  without  local  complications,  and  nothiii;:  i-- 
fnund  at  the  autopsy  except  a  ti'W,  small,  cancerous  nodules  si-attcrvd  lbp"tirli 
the  lungs,  liver,  or  other  viscem,  and  the  existence  of  which  had  mit  '    ' 
suspected.     Though  the  traumatism  may  produce  the  premature  apptM' .   « 
of  cancer  by  making  the  injured  part  the  port  of  entry  and  place  of  election, 
it  reacts  even  more  frec^uently  upon  pre-existing  cancerous  tumors.    Itufiually 
awclcratcs  their  course,  and  causes  an  active  increase  of  the  ppoliftratioii. 
Tliis  is  especially  observed  in  coses  of  wounds  of  the  tumor  itself,  such  a*  ci»- 
tusions,  explnmlorv  punctures,  incomplete  operations,  etc.    Hut  this  irritatinj 
action  ia  exercised  equally  at  a  distance.    Many  times  we  find  that  sii»I'- 
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intlolt'tit,  utatidimry  glutulrs,  wliicli  it  was  not  thmipht  necessary  to  removo 
whmi  ojienitint;  uikhi  tho  principal  tuniur,  rupMly  attain  a  eonsideruble  size, 
doften,  nnil  uI»*erato.  Hefore  performing  eaatration,  tho  lline  and  perineal 
region?  niay  have  l)een  t'xamine*!  with  thegreat«et.c-are,  and  nothing  Auwpicioui* 
have  been  diucoveivd ;  hut  the  cicatrization  of  the  scrotal  wound  is  Boareely 
effefttxl  bf fure  the  patient  cnnipluitis  of  hinjbar  and  alxloininal  |min8,  and  pal- 
jKitirm  diiK-loeOi,  deep  in  thu  abiUniien,  tuiuorw  which  gi-ow  with  cxtrcnio 
rapidity. 

Iiyiiricft  not  duo  to  ofierationft  have  tho  same  «itimulaiing  power;  thone 
which  are  least  severe,  such  an  Aiiii|iU>  tracturea  or  contusions  of  the  Umbs 
(very  remote,  therefore,  from  vi^Trul  cancel's),  may  agr^ravate  tlie  latter  to 
such  a  degree  an  to  prothice  an  entirely  iinexiMjctt-d  death  within  a  few  daya. 
Tm  Bonio  exivptioiial  cuHtw,  tho  injury,  i-sptH-ially  if  it  in  i>f  an  operative  nature, 
apiK>arA  to  cauw  a  temf>orary  revnUion  and  to  aiTest  the  general  piwross  of 
the  di>'ea.*e.  Thid  respite  i^  uauaHy  temporary  ;  the  wound  haa  ncantly  cica- 
triztxl  before  the  cancerous  depo:»itd  a^auine  or  nwunie  their  dcatructivo 
course.  Surgical  operations  for  cuiieer,  when  aceompaniied  by  profuse  loss  of 
blooii,  or  followwl  by  profuse  or  pmlongcd  Rtippuratiou,  mauifestly  ha»ten 
the  progroaa  of  the  (aencxia. 


SCROFPLA. 

Bearing  in  mind  tho  morbid  pnxresHes  hahitnally  met  with  in  tho  scrofu- 
lous: innammatioii,  not  severe  but  otwthiato,  of  slow  coi]rao,and  often  chronic 
from  tho  beginning ;  abundant  connective-tissue  proliferation,  readilj' set  up 
by  local  irritation,  hut  remaining  stationary  and  able  neither  to  di»apj)ear 
nor  to  complete  it*i  organization;  aiippui-ation  without  iuflanimalory  reaction 
of  the  surrounding  part^  ot^cn  pmfuBc  and  kept  with  difficulty  within 
—  boundtt ;  indolent,  atonic^  interminable  ulcers,  whicli  return  on  the  sUghtost 
■oceatiionR,  etc. — wo  can  readily  understand  what  moditieationH  thia  conatitu- 
tionnl  difteaae  can  produce  on  the  various  acts  of  the  reparative  prooees. 

At  tirst^  this  prtx^^ess  appears  to  progress  aa  well  as  could  be  wished ;  the 

Itraniiiaiie  irritation  and  local  inminiination  are  motlcrate,  cii-cumscribed, 
vitliout  tendency  to  diffusion,  accompanied  by  scarcely  any  jmiu ;  immediate 
union  \a  otteu  attained,  and,  in  ca«es  of  open  wounds,  tlie  granular  membrane 
^Sh  rapidly  forrnwl.  After  this  first  effort,  however,  everyunng  seems  to  havo 
■come  to  a  stop ;  the  suppuration  becomes  thin  and  serous ;  the  gmnulationa 
grow*  pale,  swell  up,  and  soften ;  the  edges  of  the  ulcer,  whicli  have  ap- 
proached one  another,  separate,  gape  open,  and  grow  thin;  the  wound  is 
rephiced  by  an  ulceratioji  which,  alter  a  short  period,  differs  but  little  fi"om  a 
Bcrofulous  ulcer  that  has  dcveloned  spontaneously.  In  case  of  interstitial 
injury,  the  connective-tissue  proliferation  appears  under  the  form  of  diftiiso 
awelhng,  fungous  growths  of  the  svnovial  membranes,  and  thickening  of  tho 
periosteum;  suppuration  commonly  occurs  in  this  centre  of  induration,  in 
which,  without  doubt,  tulxjrclcs  arc  sometimes  dcveloi»cd.  These  abscesses 
arc  followed  by  incvituble  and  interminable  fistula;,  with  blind  pouches,  sup- 
urating  tract**,  and  acparations  of  tiasue,  whence  titagimtion  and  ftlteration 
f  pus,  almost  inevitably  giving  rise  to  chronic  »e[)tic(eniia  and  ita  eoneo- 
uences,  especially  if  various  jmrts  of  the  skeleton  are  involved.  Recover}', 
owever,  sometimes  occurs  after  a  longer  or  shorter  period,  but  it  is  not  rare 
find  a  relapse  of  the  local  complications,  either  on  account  of  fre^h  vio- 
even  alight,  affecting  the  parte  formerly  injured  ;  or  under  the  uiflucnc« 
f  atk  intercurrent  disease;  or  from  the  progrcBs  of  the  scrofula  as  regards 
lO  viscera;  or,  finally,  from  the  onset  of  tubereulosia.    There  is  nothing 
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rooro  romnion  in  sin-h  oaso?  than  tlie  relajwoofOBteitiaor  arthritU,th«  nrtnra' 
of  alwn^fwyr',  n'ojK^ning  ui'  tisTulie,  utc. 

Scrofula  lui"*  uo  great  an  influence  on  the  reparative  piwesa  tlmt  U  ii 
proHseti  it8  seal  even  upon  the  rtitaiieouB  citat rices,  which  reutaui  indelil 
and  perfectly  cliamcUTistic  tlimuglunit  life.  On  tlie  otlier  hmul.  w-rofdi 
possesses  to  such  a  high  degree  the  vexations  nnwer  of  indefinitely  pmlnnginu 
traiiinatic  lesions,  that  it  must  nhvays  be  looKwI  for,  even  in  indiviiiua!*  1/ 
very  healtliv  at>|)earuncc,  whenever  recovery  fn^m  a  wound  is  much  d^Iarwl 

Wounds  niflicted  lyy  tlie  surgeon  act  in  precisely  the  same  iimiuiiT  u  acci- 
dental injuries.  Their  early  phases  are  nhnost  exempt  from  daugen^.iu)d 
very  rart-Iy  attondwl  l>y  wound-i>ompIication«,  such  as  phlccinnn.^ngrprw, 
hemorrhage,  pya-mia,  etc.  The  lympltangeitis  and  errrtij^lnK  which  H>tui*- 
times  start  from  them  are  transient,  and  without  violent  reaction.  Aarinl- 
iii^Iy,  every  one  dechires  the  mildness  of  oiKTUtioiis  hi  tlie  s«^'njfulouK.  TIU 
opinion  should,  however,  Ik*  eonihated,  or  at  k^st  modified.  It  is  ime  tltat 
rapid  death  is  exceptional,  but  complete  and  jtemiancnt  rwsjverv  is  not  imidi 
more  eommon.  If  we  trace  the  results  of  operations  on  scrofulous  suhkvu 
with  Buflicient  ijersoverance,  we  will  notice  the  extreme  frequency-  of  half- 
Bucecsses,  of  incomplete  results,  of  unfinished  cures,  of  rtlaj»ses  at  an  «irli«r 
or  later  ijeriod ;  so  that  it  is  exeeptional  to  find  a  Sf.Tofulou6  i»alient  iiifn 
whom  resection  or  amputation  ha«  uccn  performed,  who  itt  sound  uiid  htvltliy 
ten  years  after  the  operation. 

Traumatism  possesses  to  a  high  degree  the  power  of  awakcnine:,  re&wakeo- 
ing,  and  aggravating  acn>fu]a,  whether  latent  or  already  deelaretf.  In  di^ht 
cases,  it  causes  from  time  to  time  tjie  first  manifestation,  in  children  of  fine 
appearance,  of  the  siii>erficial  and  slight  symptoms  vt'  the  diathesis:  nuibn; 
cutaneous  eruptions,  inipetiginoufl  or  otherwise;  subacute  or  indolent  wlcofr 

Sathies,  More  frequently  still  it  stimulates  extinct  or  lausuishtng  ocntrttof 
iseuse,  and  restores  to  l<x.'al  atlections  their  original  seventy.  (Aires  which 
were  believed  to  be  radical,  or,  at  least,  near  at  hand,  are  thus  again  reiidawl 
doubtful.  Finally,  when  there  are  visceral  Itaions  derived  directly  fiwn 
scn^fula,  snch  as  tnbereic  of  the  luugs,  intestines,  mescnlery.  or  nervous  cm- 
tres;  or  which  are  but  oonswpient  upon  jintloiige*!  t^upitumtion  and  chrtmir 
eepticfl'mia,  such  as  fatty  and  wnxy  degenerations  of  the  liver,  kidneys,  spleen. 
and  intestines;  the  injury  alnu»sr  always  prt)vej<  tiital  by  the  more  or  less  -.wi- 
den aggravation  of  nil'ectioas  which  no  doubt  rendered  life  precarion*.  Imt 
wliich  nevertheless,  except  for  tlie  traumatic  ehock,  would  have  iwrmilted 
the  patient  to  lire  for  some  raonflis,  or  pcrha|^  even  for  some  ycarw,  longer. 
At  this  stage  of  scrofula,  the  sulyects  of  woimds  or  operations  may  hih 
doubteilly  succumb  to  local  complications,  but  much  more  frequently  tfie  of 
marasmus  and  exhaustion — that  is  to  say,  of  phthisis,  alhuminnria,  uiamci, 
nneontroUablc  tliarrh<jeu  aud  inanition — or  of  cerebral  complicationi. 


TtTBERCtTtOSIB. 

If  pulmonary  tuberculosis  may,  without  henHlitarv  antccedetitu  nr  evident 
predisposition,  appear  in  the  last  stages  of  almost  all  constitutioiuil  disMsts, 
such  aa  artliritism,  syiihilis,  diabetes,  alcoholism,  etc.,  aud  even  of  aftix'tiow 
which  have  only  involvcMl  the  digestive  functions,  such  as  simple  etrictrnvor 
carcinoma  of  the  cesophagus  or  rectum,  epithelioma  of  the  tongue,  etc..  it  " 
none  the  less  true  that,  in  the  immense  majority  of  cases,  tubenrulosi*  i^ 
appendant  of  scrofula,  or  that,  in  other  wonls,  tul)erculou8  subjecta  are  ni- 
©orofulous  subjects  of  a  certain  variety. 

The  statements  made  in  tJie  preceding  paragraph  might  therefore  be  nifliai 
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to  the  reciprocal  relations  of  tuberculosis  and  traumatism.  It  munt  be  p&. 
marked,  however,  that  as  the  mere  presence  of  tubercles  in  any  organ  what- 
ever in<lt<-atet4  at  once  a  serious  condition  of  the  economy — a  daiitfiMXtus  form 
of  scrofula — wc  must  exjwct  to  find  Uiu  rt'|iarative  i)iX)feHB  liiiidirr«l,  and 
refovcry  rctarde*!  or  iiideUtiiU'ly  dt-luyed,  iii  wounded  persiins  who  itru  tuber- 
culous. This  fact  has  Ixtn  amply  demonstrated.  Tlie  observations  are 
Diimeroui>  in  which  aniptitations,  in  tubcn-ulouB  patients,  have  been  followed 
by  acute  atrophy  of  the  tla|»s,  by  intlaniiniilion,  t)y  conicity  of  the  stump,  etc. 
This  influence  of  tuberuulu«ia  upon  tlie  cuurye  and  termination  of  npenitions 
has  been  known  fur  a  lung  tiuic;  fur  we  find  the  question  diacutfeicd  hi  old 
books  whether  it  is  wise  or  not  to  amputate  in  phtJiiwiea!  eases,  or  even  to 
ojierat*  njM>ii  ftiniiile  anal  fistuhe.  The  advocates  of  abstention  find  no  diffi- 
culty in  nmkinff  oviilont,  in  the  large  majority  of  ca^es,  not  only  the  dangers 
but  also  the  uselessne«s  of  liurgical  pniaiiures  whit-h  nieivly  substitute  for  one 
chromic  lesiou  another  almost  idenlicul  in  ebunit-ter.  Olher  authore,  indeed, 
fnniish  facts  whicli  arc  favonible  to  intervention.  The  jithniiutive  and  nega- 
tive w>ncbisintih  of  our  preiltHiessors  are  much  ttm  gcnei-jil,  and  du  n<it  reflect 
sulficiciitly  the  extreme  diversity  of  casefl  presenteil  in  nraotiix*.  In  fact,  the 
niitavorable  chances  are  singularly  increase<l  or  dimuiisne^l  according  as  the 
ttilH-nlcs  are  duop  or  suiierticiul ;  abundant,  genorulizcd  and  largi-,  or  rare» 
dii*(rrete  and  smull;  as  they  are  in  eoui-se  itf  genesis  or  nipid  evolution,  or 

,  statioiuiry  and  in  I'oiirse  of  tatty  or  ciili-areons  dcgenemtion ;  or,  finally,  as  they 
Imve  more  or  less  disoi-giuii/.eil  tlie  organ  which  they  occupy. 

Writers,  a";ain,  have  b<i<l  too  exclusively  in  view  puhuonary  tuberculosis, 

.and  liave  left  out  of  sight  tuberculization  of  the  brain,  mesentery^  genital 
urgiins,  Iwnes,  glands,  etc.  Even  in  respcet  to  pulmonary  phthisis  itself,  in 
ernwideriiig  the  inilicntions  and  i-outra-indications  for  operation,  the  surgeon 
should  have  regiinl  to  its  extent,  its  dfgi"eo,  its  forms,  its  origin,  and  its  eaustw. 
Fiimlly,  we  must  not  accept  or  rejwt  indiscriminately  all  operations,  hut 
consider  wich  one  sepanitely.  Thus,  if  resections  nmst  l>e  avoided  in  tuber- 
culous individuals,  we  may  sometimes,  if  only  for  the  purjKwe  of  i)rolonging 
life  and  rendering  it  more  comfortable,  perform  am|.>utation,  and,  generally 
ajK-aking,  may  employ  the  whole  series  of  urgent,  and  a  certain  number  of 
palliative  ojx^rations. 

EeBcntially  characterized  by  a  change  in  the  blood,  by  friability  of  the 

JTsacular  walls,  and  hv  fatty  degeneration  of  the  twsues  and  c8i>ociaUy  of  the 

[liver,  scurvy  otters  aft  the  conditions  necosBar}'  for  the  production  of  various 

[complimtions  at  the  seat  of  iiijurj'.     The  most  important  is  naturally  fwmor- 

rkngcj  so  easily  pn)voked  by  the  least  violence  exer«*ise<l  upon  the  vessels  and 

lUes,  that  it  is  almost  always  of  Iraunuitic  origin,  even  when  appearing  to 

Ik*  sjtontuneoiis.     The  discluu'ge  of  blmMl  (x'curs  at  all  jiapt**:  extenially,  into 

'the  levities,  into  the  iiitersti(*H  of  Uie  tissues;  uiid  gives  rise  not  only  to 

hemorrhage  properly  so  called,  but  to  all  the  poeeible  varieties  of  bfood- 

extravasatiou — extensive  wxrhymoses,  suftiisions,  iniiltrations,  eftusions,  hlood- 

tumorw,  etc.     To  this  first  cause  of  delay  in  the  l(M*al  re]>arative  process,  must 

be  adi!«_Nl  the  more  or  letts complete (li-^rHccrf/'Mf  ueopfastir  fum-tion ;  definitive 

hi^tolo^iciil  retrenenif ions  aiv  es[K'cially  defective.     lien™  atonic,  olwtinat* 

ulcerations  of  l>ad  appearancts  intenninable  sujtpuration ;  delay  in  the  con- 

.aolidation  of  fractun*;    or  pixiduction  of  pernmuent   pseudurthrosis.      The 

illut)  atn-ady  formed  may  soften  a  lon£;er  or  shorter  time  after  the  fracture; 

are  even  cited  in  which  callus,  that  had  been  solid  for  eeveral  years, 

jned  in  cx>nseipience  of  an  att;tck  of  scurvy. 
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Nothiiifif  jnatiiieB  tho  belief  that  iiyury  may  produoe  aourvy.  C-obca  liave 
been  rt'jtorted  in  which  a  wound,  occurring  in  a  pnbjeot  of  henlthy  appearance, 
atwuiuL'U  a  *forbuti>.-  as|>w(,  after  whicli  the  other  syniptoniB  of  uic  disease 
Boon  showed  theuievlveB;  but  thii«  ^-un  be  explained  as  well  by  suying  that, 
at  the  i)erio«I  of  injury,  tlie  scurvy  did  not  exist,  und  tliut  it  was  dcvcloY>ed 
aK  an  intorcurroiit  air«asi!;  or  tliat  it  was  yet  latent  and  til-defined,  and  that, 
alter  the  manner  of  other  diathenen,  it  first  ehowed  it(«clf  at  the  seat  of  injury 
aft  at  the  pla<:e  of  least  resislancx*^  Tn  confinned  BrtJrhutit*,  wounds  sensibly 
aj^gravate  the  general  condition,  and  contribute  to  the  decay  of  tlie  oi'ganiBm, 
by  prtiuary  or  becundary  lotM  of  bluod,  and  by  prolonged  ciupjiuration. 


JiVXCOCYrnJRUTA. 

The  nuiubcr  of  e&M^  liitherto  colkK'tetl  is  utill  verj*  ttmall,  but  is  already 
euflicienl  to  prove  the  di«wtR>iis  iutlucnce  exercised  by  leucocytluernia  ujKin 
»i.'i'iilfiital  or  o|terative  wimndw.  Tlic  niO(*t  freipu*ntly  obHcrvcil  citnipru-ation, 
at  the  site  of  irgnry,  is  rapid  or  slow  hnnorrhage,  which  is  ahuoKt  ulwayis 
uncontniHable,  and  alnu>i<t  nievitably  U-adit  to  death.  Thitt  hemorrlingc  doc« 
not  a]){H>ar  atlter  capital  o|>erutionB  only,  but  follows  aliK)  iufigniticunt  wounds, 
HUcli  a»  biting  the  tongue,  iianiccntei^is  alMlominiM,  the  a])pHcation  of  ktM;hct«, 
laiieing  the  guni8.  etc.  Tin-  few  j)atient(i  o]«:'nited  njK>n  who  do  n<it  jM.Tit'li 
from  lo«8  of  Idood,  die  of  phlegnion.  jihlcbitiH,  pyientiii,  or  jM^ritiHiiliH,  i*pt'- 
cially  after  (iplenotomy — an  operation,  which  han  now  Iteen  practim-*!  at  least 
tifteen  timoA  upon  leueocythfemic  patients,  and  which  bas,  under  thcec  eir- 
tiuuiHtanc^,  always  been  lollowed  by  death. 

Certain  more  or  letw  i-onchwive  obeer\'Btionfl  lead  to  the  belief  that  injnrie:! 
nuiy  by  theniselves  engender  leueoevtlmMnia.  Sjilenie  contuHioni*  have  K-eu 
eit«>d  in  the  first  iilaci'— ea«ea  in  which  the  hy]iothef*i«  is  ac^vptahle ;  then  a 
fracture  of  the  thigh,  a  sprain,  the  oxtirjiation  of  touHli*  in  a  Ktatc  of  chriniic 
intlainuiation ;  in  a  word,  ii\juriee  not  primarily  attecting  tlie  qileen.  With 
regard  to  tlie  latter  case**,  at  lea^t,  it  apiH.'urK  more  probable  that  tlie  leuco- 
oytha?mia  jire-cxisted.  Imt  in  a  mild  and  latent  condition,  and  that  the  iigury 
aggravat^'d  and  ivndercd  it  evident.  Tlii«  Ktimulating  action  i»  ]nore«»ver 
dcrntint^tnitA^^l  by  a  i^«e  in  wliieh  a  wound  of  the  leg  gave  riflC:  to  iK-ritonitij* 
starting  from  tlir  disejitHtl  gpleen.  Injuricrt  tioraetimes  eliakc  the  or^ni^m  of 
Icucoc^-tha-niic  patients  to  such  a  degree  that  they  immediately  si^  into  a 
rapidly  fatal  coUaiwe. 

Hjrhophilia. 

Tt  woiilrl  certainly  be  surprising  not  to  find  in  the  list  of  eonstitutional 
conditioufl  liearing  a  relation  to  trauinatii*ra,  thic  condition,  [x-cnliar  (o  cer- 
tain individuals,  in  whom  Uie  blood  tends  to  ciH-aiH'  by  evtry  ehniuiel.aud  in 
whom  tlieru  is  no  tendency  to  the  production  of  epontaneous  bipnKwta**it». 

Ilowever,  before  roealling  wliat  is  <-oiitaiucd  in  the  books,  I  exj^rienoe  a 
certain  enibarru*<ement,  InH-unse,  in  my  ti^lerably  large  experience,  1  have  never 
seen  a  ea^o  of  bieiuopliilia:  because  the  subjecta  in  whom  1  have  myself 
oliserved  tliis  tendency  to  bleed,  luid  this  difhculty  of  ha^niostuais,  liave  oeeu 
merely  patients  sutiering  from  hepatic  diseaiie,  malaria,  dialx-tcs,  seun-j*, 
leucocytDoMnia,  etc.;  because  among  the  publi»he*l  obscn-ations  the  nnyority 
are  very  incomplete  from  a  clinical  jxiint  of  view  iis  well  dm  in  reference  to 
patliological  anatomy;  because,  moreover,  thcee  olwervations  become  more 
and  more  rare  in  proportion  as  we  Iwc^mie  Ix'ttcr  acquaiiiteil  with  diatlietic 
hemorrhaged;  bccansi^  to  express  my  meaning   in  one  word,  I  uin  in  no 
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degree  convinced  that  there  u  BQch  a  epcciul  condition,  deserving  a  ^ipceiat 
place  in  uosoloiQ'  and  a  special  iiame,  and  IjccauN.",  it'  lia'tnojiJiilia  i-cally  has 
an  existence,  1  shall  wait  for  it  to  he  a  little  belter  demouiitrated. 


Syphius. 

During  itfl  alwa^'s  pi-olonged,  if  not  indciinito,  duration,  eyphilis  may  show 
itself  or  disappear  several  times,  or  be,  in  other  words,  alternately  ntnnilbst 
or  latont.  The  firnt  i-omlition  \a  eoiunion  in  the  begiiming  of  the  ciisca^, 
during  the  first  two  or  tliree  years  or  even  later,  when  treatment  has  hactn 
wuhtii)^  or  iunxirfei't.  In  the  op|Kwite  condition,  the  syyihilitic  may  enjoy 
exoollent  ht-alth  for  a  long  term  of  years  without  any  upiwircnt  symptoms. 
I  Sj-philia  may,  therefore,  be  recent  or  old.  evident  or  masketl,  when  the  injury 
occurs.  In  Uie  immense  minority  of  cases,  tlie  wound  pn'gixwwes  naturally 
without  appearing  to  ho  innuenood  by  the  conrttitutional  disease,  but  the 
reverse  sometimes  mwurs,  so  that  the  work  of  rejiair  is  more  or  less  interfered 
with.  It  will  not  he  useless,  in  order  that  the  modifieutions  undergone  may 
he  appreciatc<I,  to  recall  the  circurastanee  tliat  the  pathological  )»rooeji»c«  of 
syphilis  strongly  resemble  thof^e  of  scrofula.  In  fact,  we  tind  here  the  same 
proliferation  and  connect ive-tisaue  new  formation — ubinidiint,  hut  nsolcBn, 
snjierfluous,  even  hurtful,  as  the  new  tisBUc  stmngles  the  old  and  tiiuilly 
wplaces  it  by  fibrous  or  cicatricial  products.  "Wc  also  obser\'e  the  tendency 
M  obstinate  ulceration  and  indefinitely  delayed  repair.  It  is  to  l>e  remarkeil 
that  the  two  constitutional  diseases  attack  the  same  systems:  the  extenml  or 
intcnml  tegument,  osseous  syittem,  lymphatic  system,  etc.;  and  that,  finally, 
in  their  last  stages  or  their  grave  forms,  they  irenerato  products  which  are 
to  a  certam  extent  special  ana  closely  related,  the  tuliercle  on  the  one  hand 
and  the  gumma  on  the  other.  AVe  should,  however,  rememlwr  tn  the  credit 
of  syphilis,  the  much  more  pronounced  tendency  of  its  local  manifestations 
to  disapftear  spontaneously,  or  to  yield  to  treatment,  though  rea<ly  to  return 
on  the  tflightcst  occasion,  under  the  same  form,  or  even  under  a  didcrcnt 
aspect. 

Those  facte  eiudde  us  to  understand  what  sometimes  ocrurs  at  the  sent  of 
iiyury:  in  cases  of  I'ructure^-delay  or  i-omplele  alwence  of  connoiidation,  the 
repair  being  iTwtrictcd  to  the  formation  of  fibrous  callus  which  does  not 
undergo  OHSifieation;  in  c&acs  of  simple  contusion  of  bone — osteitis,  periostitis, 
exostosis,  periostosis,  suppurating  giunmata,  sub(H.'riosteid  abscesses,  oiweous 
denudations,  necroses  which  are  intcrminahle  on  m-ctmnt  of  the  non-fonna- 
tion  of  nutunil  ne^iucstra.  A  fontiu^ion,  even  if  confined  to  the  sofl  jiarts, 
sometimes  e;ivt,w  rise  to  indolent  j>hlegmons  which  pursue  a  chronic  i-ourm, 
with  scarcely  any  suppuration,  and  which  leave  behind  them  either  fistuhe,  or 
indurations,  or  ulcerating  wountLi.  If  iha  wutusiou  Iw  severe  and  cireum- 
Bcribcfd,  the  skin  may  become  gangrenous,  and,  upon  the  se[Bration  of  the 
escliar,  we  find  a  wound  which  jxksscsses  all  the  clmracteristics  of  an  ulcer- 
ating syphilide  or  gumma. 

Wounds  ma<ie  by  cutting  instruments  may  also  siifter  the  influence  of  the 
diathesis,  although  this  is  of  ranT  occurrence.  A  failure  of  immdliate  union 
has  in  the  first  place  lx«n  noticed,  and,  as  a  consequence,  an  unsuccessful 
rftiult  of  autoj.ULsties;  then  again  there  may  be  early  or  late  modifications  in 
the  course  of  the  cicatrization.  Sometimes  the  wound  assumes  the  appear- 
ance of  an  ijlceniting  or  i>erhapR  even  of  a  nerjuginous  syphilide;  sometimes  it 
ulcerates  without  u.s.*uumig  a  specific  ap^teumnce,  and 'does  not  heal ;  finally, 
It  may  retain  the  ap(»ciinuRi«  uf  an  ordinary  wotmd,  hut  persist  indefinitely, 
or  it  may  eieatrizu  after  a  (rertaui  time  only  to  break  open  aguui  in  a  sliort 
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NoOiiijir  jnstiHoc  the  belief  tliat  injur}'  nmy  protluce  incuTvy.  Ciues  \an 
beon  Tt'i>(>rt«d  in  whit'}!  a  wound,  owurriii^  in  a  subject  of  ht^ilthy  ajijx-araitoe, 
aaaumeil  a  neorhuTio  ttf»(>iH!t,  at'ter  wliii-h  tlic  other  RynipmniB  of  thrdii 
Boon  showed  theinselvca";  but  this  can  be  explain^  as  wdl  l>y  Kiviiiir  rlm^ 
at  the  [wriod  of  iiuun-T  the  ecurvy  did  not  exist,  and  tliat  it  was  dert-K'jM 
at^  an  intercurrent  aL^aac;  or  that  it  was  yet  latent  and  111-defiued,  and  il 
ftlW  the  manner  of  other  diitTlioeew,  it  fii^*t  «howed  itaelf  at  tlip  i»eat  of  irijiir^ 
as  at  the  place  of  least  resipitaiice.  In  eonfirmed  scorhutics,  wounds  stiwihlyl 
ft^ravate  the  general  condition,  and  contribute  to  tlie  dt-cny  of  the  oi^aniflD, 
by  primary  or  Micundary  lu86  of  blood,  and  by  prolonged  MU])puratioti. 


Lkucocvth^mia. 

The  number  of  cases  hitherto  collected  is  still  very  small^  but  ifl 

sufficient  t^t)  pmvc  the  disuatrtjus  influence  cxerciswl  by  leu<-ocvthR'mia  ujfln 
accidental  or  operative  wounds.  Tlie  most  fnipicntly  obiier^'ed  coiupliratiofi, 
at  the  site  of  injury,  is  ninid  or  slow  hanoirmgc^  which  is  almost  alvrire 
uncontrollable,  uud  alinont  inevitably  leadH  to  deatli.  lliis  hemorrhage  tloea 
not  appear  after  cajtital  operations  only,  but  follows  also  insignifii-ant  woQadft, 
Buch  as  biting  the  tonjfue.  mi-acenteais  abdominis,  tlie  application  of  lew^iw, 
lancing  the  guniw,  etc.  The  few  patieuta  oijcmted  ujHJn  who  do  not  jieriA 
from  i<w>8  of  blood,  die  of  |ihlcgin(in,  phlehitit*,  pyieniia,  or  ix'rit<inilL*,  es]*- 
cially  after  uploiiotomy — an  oik-rjition,  which  hits  now  been  pracliw-d  ut  \yaA 
litHcen  times  upon  Icucocvtlm'niic  juLtients,  and  which  haj»,  under  theee  ^^ 
cuinstanecs,  always  been  lollowcil  by  death. 

Certain  mort^  or  less  conchisive  observtitiom»  lead  to  the  belief  that  injiirie* 
may  by  thenisclvea  eu^ender  leucocvtha-'mia.  Sjileuic  coutiisious  have  been 
i'ite<l  in  the  tirrtt.  place — 4'a«CM  in  whudi  the  byporheKjs  is  airciitiiblv;  tlirtia 
fractuiv  of  the  thigh,  a  Kpraiii,  the  extii-jmtion  of  tonsilti  in  a  (*liil<;  nf  clirtiriic 
inrtamniatiou  \  in  a  woi-d,  injuria  not  primarily  atleeting  the  wpUvn.  With 
reii^rd  to  tlie  latter  casi>i«,  at  leant,  it  aiUH'arH  more  proludde  that  the  I(fU<.-o- 
eythwmia  pnM?xiated,but  in  a  mild  and  latent  condition,  and  that  the  iiijun' 
agjcntviitdl  and  rendered  it  evident.  Tliis  stimulatuig  atrtimi  is  num-eviT 
deniouHtmtAxI  by  a  case  in  which  a  wound  of  the  leg  gave  rise  t**  [K-ni"  liri- 
starting  from  the  disoamKi  splecai.  Iiyuntw  »«^metini08  shake  the  oiYani;-!''  ••' 
leufot-ythipniii-  jHitients  to  such  a  degree  that  they  immediately  sink  into  i 
rajiidly  liitjil  collapse. 

ILKMOPtlRU. 

Tt  would  certainly  be  surpriRing  not  to  find  in  the  lirt  of  coitttitntt<'i*l 
conditiouH  bearing  a  relation  to  tranmatinni,  iliis  condition,  |»ei.-uliar  to  itr- 
tain  individuals,  fn  whom  tlio  blood  tendi?  to  escajx?  by  every  chamiel.  ami  in 
whom  there  ia  no  teudcnc}'  to  the  production  of  spontaneous  hiemoitta^k 

However,  before  ro<^lling  what  is  contained  in  the  books,  I  uxpericiw  » 
certain  ombarnu*«ment,  Im^-uumc,  in  my  tidembly  large  ex|»erietice,  I  haveutwr 
seen  a  ca^e  of  ha-iuophilia;  because  the  t»uliject6  in  whom  1  have  niv-slf 
obaenx'd  this  tendency  to  bk-ed,  anil  this  difficulty  of  hanuorftasia,  baveWii 
merely  patients  suft'ering  from  hepatic  disease,  malaria,  diabetes,  K-nnv. 
leueocythrcmia,  etc.;  because  among  the  publishctl  observations  the  nayofity 
are  very  incomplete  from  a  clinical  point  of  view  a«  well  as  in  refejene*  to 
jiatbologifal  anatomy;  because,  moreover,  theee  olwen-ations  become  more 
and  more  rare  in  jirojiortion  iw  we  become  l>etter  aL'(|UaintiHl  with  diitht'tif 
hemorrhages;  because,  to  express   my  meaning   in  one  word,  1  am  in  ^^ 
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d^ne  coavinccd  that  there  is  bucIi  a  Hjtecial  eomHtioi^  (IcKcrving  a  Hpcdal 
plaw  in  no6olog>'  uiul  a  Bjifrial  nanus  ft"*J  beoanw,  if  Iia-niojihilia  reull}'  han 
an  existence,  I  shall  wait  lor  it  to  bo  a  little  better  demonstrated. 


Syphilis, 

During  its  always  prolonged,  if  not  indefinite,  duration,  R)*phil!s  may  show 
itaclf  or  di^ipcur  sevemi  time*,  op  be,  in  other  wordw,  altt-niately  ntanifVwt 
or  latent  Tlte  first  condition  is  common  in  tho  beginning  of  the  disease, 
during  tlie  first  two  or  three  years  or  even  later^  when  tivatment  has  been 
wanting  or  imperfect.  In  tho  opposite  condition,  the  sj-jihilitic  niay  enjoy 
excellent  hcultti  for  a  long  term  of  years  witliout  any  apuareiit  svmptojua. 
fiypliilis  may,  therefare,  l»e  recunt  or  old,  evident  or  nia»*ke(l,  when  the  injury 
occurs.  In  the  imnienw  majority  of  caw*,  the  wound  jirogref^i*  natundly 
without  apjwaring  to  be  influenced  by  tlie  constitntional  disease,  but  the 
reverse  sometimes  occurs,  so  that  the  work  of  repair  is  more  or  !ei*8  interfere*! 
with.  It  will  not  be  useless,  in  order  that  the  modifications  undergone  may 
be  appreciated,  to  recall  the  circurastance  that  the  |>athologii-nl  proceaaes  of 
syphilis  strongly  ret^'uihle  th»>«e  of  scrofiilH.  In  fact,  we  find  hert*  the  same 
proliferation  and  L-ormcctivc-tiBsuc  new  formation- — id>uniiant,  but  usch^ss, 
superfluous,  even  hurtful,  as  the  new  tissue  fttrun";lci*  tho  old  and  finally 
replaces  it  by  fibrous  or  cicatricial  products.  AVe  also  observe  the  tendenc^ 
to  obstinate  ulceration  and  indefinitely  delayed  repair.  It  is  to  be  remarked 
that  the  t^vo  constitutional  ditieases  attack  the  same  systems:  the  external  or 
internal  tegument,  osseous  system,  Ivmplmtic  system,  etc.;  and  that,  fitmlly, 
in  their  last  stages  or  their  grave  forms,  they  genenite  products  which  are 
to  a  certain  extent  siHscial  and  closely  related,  the  tubercle  on  the  one  band 
and  the  gumma  on  the  other.  We  should,  however,'  reniemlwr  to  the  crwlit 
of  syphilis,  the  much  more  pronoun<'ed  tendency  of  'it«  local  manifestations 
to  disappear  spontaneously,  nr  to  yield  to  treatment,  though  ready  to  return 
on  tlie  slightest  occasion,  untlcr  the  same  form,  or  even  under  a  difierent 
aspen't 

These  facts  enable  us  to  understand  what  sometimes  oi'curs  at  the  seat  of 
injury  :  in  cu-scs  of  fracture — delay  or  complete  absence  of  consolidation,  tho 
ix>[>iiir  being  restrictwl  to  the  foniiation  of  tibrotis  adlus  which  iloes  not 
undergo  ossiticatiou ;  in  case«  of  simple  eoutiuion  of  bono — osteitis,  periostitis, 
exostosis,  perioetosis,  supj>uratuig  giunmata,  subperiosteal  abscesses,  osseous 
denudations,  necnwes  which  are  intenninahle  on  acoonnt  of  llie  non-forma- 


mdurations,  or  ulcerating  wounils.  If  tlic  contusion  he  severe  and  circum- 
scrilx^l,  the  skin  may  become  gangn-nous.  and,  upon  the  fepanition  of  the 
oschar,  we  fin«l  a  wound  which  possesses  all  tho  characteristits  of  an  ulcer^ 
ating  syphilide  or  giinnna. 

Wounds  nia<le  by  cutting  instniments  may  also  suffer  tli(>  hifluence  of  the 
dialliesis,  although  this  is  of  rarer  ocrurrence.  A  failure  of  imme<liato  iinion 
has  in  the  first  \Aiim  been  notit^,  and,  as  a  consetiuenco,  an  unsucceasful 
rwult  of  autoplastics ;  then  again  there  may  he  early  or  late  modifications  in 
the  course  of  the  cicatrization.  Sometimes  the  wound  ussunieH  the  apixar- 
ance  of  an  nUyjrating  or  i^N,Thaps  even  of  a  sr-rpiginnns  sy[>}iilide;  sometimes  it 
ulconites  without  asHumuig  a  s|»ecifie  appearand,  urnl  'ihxw  not  lieal ;  finally, 
It  rnay  retain  the  iipis-jininctw  of  an  orduiary  wound,  but  persist  indofinitelv, 
or  it  may  cicatrize  after  a  eertam  time  only  to  break  ojK.'n  again  in  a  short 
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periotl.  Ah  for  the  rest,  there  u  complete  uncertainty  as  to  tlie  period  it 
which  the  (liuthftti^  will  disturb  the  curative  proceu.  This  di^turfaaiMe,  tu 
fbct,  may  occur  inimcirmttly  after  the  uyury,  a  few  daytt  altvrwardfi,  nr  cren 
fMinic  wc'ukt*  or  lucaths  Kul)tH'nuently.  It  'm  common  Ui  find  that  tlie  wntind 
at  fii-st  tbUowfl  a  nomial  course,  then  renmina  Btationarj-,  and  iinully  ussu 
a  Byphilitie  aspect. 

Hypbilis  sekknn  attacks  woundi^  during  the  tirttt  raouths  of  it«  existene^; 
affects  tlicra  more  readily  when  it  is  of  older  date;  when  it  has,  u  it  wei 
impre^iutetl  the  economy  more  intimately.  However,  wo  can  fbnnulate 
diHtinct  rule  in  this  ret^pect,  siiieu,  in  a  very  large  number  of  caiieft,  wo 
have  been  found  To  undergo  the  s]x-citic  metaniorjihosis  in  [»ntient*  who  ha 
been  li'ee  from  all  syphilitic  nianitWtatioiw  for  ten,  fift»M>n,  or  twcntj-ytortj 
or  even  longer.  The  clxancea  of  the  occurrence  of  this  metumorphoiii*  appear 
moreover  to  be  the  ^reatcrit  when  the  injury  affects  tiit>uci4  alr»dy  chutgtd, 
even  tliongli  from  otlier  than  syphilitic  cuubco.  Furthermore,  other  examples 
e(|UuIIy  priive  tht- pix-ililetiiou  with  which  eyphilis  takes  hold  of  plafw  nf 
least  resistance  whu-h  have  Iweome  such  a  longer  or  ahorter  jK-riod  ivfiot  itt  , 
invartioii.  Thus  it  hai*  more  than  once  l>eon  found  to  ^lect  a<^  the  !^)te|^^^ri 
loeal  uianilestutionti  tw>me  old  seat  of  traumatism  which  had  become  enH^H 
extinct,  and  the  cure  of  which  would  otherwise  have  remained  pcnuanmt 

If  the  <|ua]ity  of  the  wounded  tissues  establishes  an  evident  prcdIflj»ositioD; 
if  the  quality  of  the  poison  is  alt«>  probubly  a  factor  in  the  determination  of 
the  mild,  m^xlemto,  or  grave  forma  of  the  diBcaHe :  surely  we  ore  ]>ennitt«l  lo 
believe  a  priori  that  the  character  of  the  constitution,  that  is  to  say  thf  ante- 
rior constitutional  condition  of  tlw  wounded  Byphilitie,  will  react  ui.«on  ibe 
iujurv,atd  in  modifying  it.s  course  and  termination,  and  recall,  iu  certain  caihs, 
the  <fiiithctic  manifestation.     But  we  must  remember  that,  however  pn:4»U6 
this  may  be,  it  hii*  not  been  demoustrated.     In  »yphilttiL'8  who  aiv  in  a  e 
di(i(tri  of  em*hexia,  or  who  mift'er  from  ^ravn  viscerol  lesioni*  of  the  liver,  It 
kidneys,  01"  uervtM^entri'S,  t]to  reiHirativc  process  goes  i>u  no  iK-tterthan 
other  subjects  whose  health  is  rumed,  and  may  be  comi.ilieate<l  by  ilisonii  _ 
common  to  all  cuchexiw,  such  as  gangrene,  hemorrhajie,  difFuw'r  intianmution.*, 
etc.     In  tliewt^  disonlem,  the  jiart  played  by  syphilis,  properly  s]ruikiiig,  ~ 
relatively  small,  or  at  leaM  very  indirecL 

Let  us  ui>w  si^'ak  of  the  reciprocal  action.    It  is  absent  much  more 
quently  tlum  it  is  pix.-sent;  we  will  here  consider  only  those  ca^Ks  in  Mliiih 
u  manifest. 

Of  course,  an  injury  cannot  produce  Bvphilis;  but  it  may  introduce  it  inti) 
the  economy,  iiltnu-t  it  to  the  wounded  point,  aggravate  it,  and  muke  it  pul 
fnjrii  the  latent  to  the  active  stage.     In  the  immense  miyority  of  caae^  tlw 
infection  is  pro<luc<.»<l  through  the  me<Uum  of  aa  injury,  though  very  sli^ 
and  almost  microscopical.     We' have  already  said  tliat  old  wounds  are  ftv» 
times  iittacked  by  sviiliilitic  coinpliaiTions  in  pivference  to  healthy  tijc-ut*,lwJ 
the  most  common  eusi-s  aii)  thowe  iu  whiL-h  the  injury  affects  syphiliricj*  ■' 
have   been   uifected  I'ur  a   longer  (tr  shorter  jieriod.      At   this   |»'iiit  f' 
facts  appear:  either  C'vi{lent  syphilitic  manifestations  arc  present,  or  thu  til 
ease  is  entirely  latent.    In  the  first  event,  the  lesions  receive  a  more  or 
active  imiKitus,  and  become  more  or  less  grave;  in  the  second,  they  apf**' 
to  origbmtc  full-blown,  and  to  attack  organs  or  regions  whii-h  hud  ]l^C"Vtol^!y 
escapefl.     Tiny  oii-ur  under  tliu  form  of  secondary  or  tertiary  eompliisri'*'*, 
aif^inling   to   tlio  stage  to  which   tJie  intoxicivtlon  has  ud^'ancx^l  in  ' 
woundcil  subject.     Tlie  tertiary  stage  predomuialcs  when  the  syphilis  ihf' 
back  some  years,  oven  when  it  has  never  prtiduccd  any  secondan-  symirton: 
Tliese  complications  ap]x*nr  at  the  f»oint  of  uijury  in  the  centre  i»f  tnw 
tisin,  or  iu  iti*  neighborhood :  they  are  local  maiiifostationff  exiitc*!  h\ 
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tmuma ;  or  at  a  distance,  but  in  a  single  organ  or  in  a  circumscribed  region ; 
or  tnally  in  several  parts  of  the  economy  at  once,  au  if- there  wafl  a  recent 
iulcctioD  which  hiul  bwomc  ^ncndized. 

The  ilittthetiu  luani testa tinns  thus  tbrcibly  provoked  by  the  stimulating 
action  of  an  injury,  are  a  valuablo  moans  of  diagnoHit^,  revealing  tlie  exist- 
once  of  a  syy)hilit-ic  taint  of  which  the  patients  tlit- mi*elvefl  are  ignorant,  or 
which  they  believe  to  have  been  long  since  extinct.  Tliey  usually  present  no 
exceptional  gravity,  and  yield  quite  nauUly  to  well  directed  treatment. 


Malaria. 

Of  all  constitutional  condititrnti,  malaria  is  i>erhap8  that  which  reacts  most 
upon  the  centre  of  traumatism,  and  which  reciprocally  experiences  most  fre- 
quently the  counter-wtroke  of  the  iujurj-.  At-conlingly,  in  countries  in  which 
mahirial  poisoning  is  eadLiniic,  it  iscxiiected  thiit  the  rt^jKinitivc  proccBs  sliould 
bo  constantly  disturl)cd  hy  various  complications,  while  wounds,  on  the  other 
hand,  excite  or  renew  attacks  of  intermittent  fever.  In  our  temperate  cliTnate, 
and  in  large  cities,  these  tact.t,  though  uf  rarer  occuiTeiwre,  are  nevertheless 
met  with.  Malaria  may  give  rise,  at  the  site  of  injur}',  to  various  complica- 
liotis^sufh  UK  lieniorrhage,nenrHlgin,ery8ipeIns,  spasms,  and  even  tetanus;  com- 
plicAtions  which  assume  an  intermittent  tj'pe.  and  which  yield  to  the  employ- 
ment of  suliihate  of  quinin.  But  the  influence  of  the  iioison  is  not  always 
ahowii  by  i>criodifal  disturbances.  Wt-  find  in  tact  that  certain  wounds 
aubume  a  bad  ui'|tear.uiee,  or  at  leaat  remain  stationary,  until,  the  cause  being 
8UfliM.i:te<l,  prepiimtious  of  quinine,  wliirh  act  like  a  L'bam»,  are  adminis- 
teml.  It  IS  csfwrtally  in  cases  of  malarial  cuchexia  that  arc  obser\"e<l  that 
Hlowneiw  and  insutHcieucy  of  repair  which  terminate  in  sorioui.  diffuse  in- 
fhiminations,  or  even  in  gangrene,  ami  which  are  not  always  subdued  by  anti- 
periodic  renu-dits*. 

Tlie  injury  nuiy  occur  under  the  follo^vi^g  various  circumstances:  (1)  In  a 
patient  actually  affected  hy  iutcnnittent  fever.     In  (hid  case  the  wound, 
eepo<'ially  if  it  is  followe<l  hy  hemorrhage,  rapidly  and  markedly  aggra- 
vates the  disease.     (2)  In  a  patient  who  has  previrtusly  lieen  subject  to  inter- 
mittent fever,  but  who  api>ears  to  have  entirely  recovered.     Tlio  injury,  even 
when  of  slight  importance,  such  aa  a  eontuaioiu  sulKnitaneous  fhictnre',  punc- 
ture, slight  wound  or  operation,  and  altliougli  the  recovery  trom  the  fever  may 
have  (M.vurrcd  many  years  pn-yiously  (five,  ten,  or  fifteen  years,  and  even 
ra(»re),  rt-awakens  the  latter  or  itwelf  experiences  \in  inftueni-e,  which  shows 
Itself  under  the  form  of  Uxail  intentiittent  complications.     It  may  even  liap- 
pon  tliat  those  complications  (hemorrhage,  neuralgia,  spasm),  insteail  of  chocs. 
Ueaaiteat  the  wounded  jioint,  appear  in  a  totally  dittcrent  region  of  the 
bfwy,  not  affected  by  the  traumatism,  and  thus  lU'arly  indicate  the  return  of 
tfio  disease.     (;i)  In  a  patient  wlio  has  never  had  interndtteiit  fever,  and  who 
lives  in  a  healthy  country,  but  who  formerly  resided  in  a  nuiliirial  district. 
The  wound,  in  such  cases,  may  apparently  give  rise  to  intermittent  fever  or 
I    to  intennittont  complications.     It  is  very  clear  tliat  the  injury,  not  being  able 
of  itnelf  to  tu-oducc  a  true  into xit-at ion,  has  merely  provoked  the  explosion  of 
*  hitherto  latent  disease,  and  forced  it  to  reveal  itself  by  pathognomonic 
'o^nifcstations.      These  latter  cases  are  not  very  rare,  and  are  especially 
'•Hi'n'ed  in  large  cities  and  in  the  hoftlthiirst  regions.     Thev  must  not  be 
*^*  tViuuded  with  other  csiscs  in  whidi  intermittence  is  aUo  evident,  luit  wliich 
iiu  relation  to  malaria.     It  appears  astouiahing  at  first  sight  that  b  di»- 
^^^-  ,  which  is  generully  so  well  chamcterized  and  so  readily  rccitgni7.od,  can 
^^■**«n  so  long  and  so  completely  latent.     We  will  be  Ics*  siir|>rl9ed  if  we 
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retail  the  fat-t  that  the  ftn-er  iw  not  the  snle  indiiwtion  of  the  nmlunal  rioii 
ing,  and  Uiat,  wiilinut  having  had  a  niuglo  attat^k  in  an  infei-ttil  dit!tnct,tlia^ 
system  may  nevcrttielcsH  be  inipregnated  by  the  dieease.    Mslarial  uicnu 
and  coiicualctl  neuralgiua  characterize  malaria  almost  as  well  as  tertuu  « 
quartan  fever. 

Moreover,  uare  must  bo  taken,  in  wluitevur  district  it  miiy  he,  not  to  cod- 
fuse  the  fever  wljioh  has  been  ari:)U8ed  with  thoee  i^uite  uiitneruus  caaa  m 
which  periridioity  is  prc«ont  withont  the  ftlighte«t  relation  to  makrial  infeo- 
tion.  1  will  mention,  among  others,  thotK-  ourioua  oa«*  of  wounds  of  the 
Hploen  wliieh  give  rise  to  traumatic  splenitis,  acof)mpanie<l  by  di«tinrtlv  prti- 
oaical  febrile  ueizures,  and  readily  amenable  to  treatment  by  quinine;  asilso 
thotie  equally  periodical  m^ixurcH,  which  are  equally  curable  bv  sulphate  cf 
quinia,  and  wliu^h  are  due  Ui  aDeetions  of  the  urinary  pauiagea,  m  men  buSgM 
ing  Irom  di&eaiM)  of  the  kidneya. 


Alcouolism. 

Acnte  and  ehronio  intoxication  muHt  be  Ktndied  separately.    SimpU- drank- 
enne*w  modifies  certain  primary  phenomena  of  wounds,  viz.,  pain  andmoeto- 
lar  contraction;  it  may  obscure  the  diagnosis,  espefially  in  traumatic  !ttk« 
of  the  bead  and  Hpiue;  it  eometimea  i-eiiders  difficult  the  treatment  of  eertnin 
Aurgtcal  artectioiw,  by  interleriiig  with  the  ap]ilication  of  Instnunent*  kdA 
clrcsfiings;  at  other  timoB,  on  the  contrary,  by  causing  muscular  rcloxiitioii, it 
facilitates  the  reduction  of  luxations.     Oa^iial  drunkeimoai>  ha«  generally  w 
marked  action  ujwn  the  cour!*e  of  a  wound,  and  does  not  prevent  the  itcrfom- 
auce  of  certain  urgent  operations,  auch  m  tracheotomy,  catheTorization.  the 
arrest  of  hemorrhage,  etc.     It  constitutes,  however,  a  cout  m-indieatiou  to  tiio 
employment  of  unieethetBc».     Resort  was  had  to  it,  in   former  times,  u  ft 
therapeutic  agent  in  various  fiui^ical  affections,  such  aa  luxations,  tetanna, 
septicsemia,  etc.;  but  the  employment  of  other  anseethetica  is  &r  preierahk- if 
we  wish  to  obtain  muscular  relaxation;  and  if  we  deeire  to  use  alcohol  an  an 
antiseptic,  it  is  useless  to  pui*h  it  so  far  as  to  cause  intoxication.    TroiHimtism 
sometuuea  modificii  the  phenomena  of  drunkennoas,  the  eflects  of  which  it 
increases  or  diminishes;  now  sobering  one  individual,  and  again  ivndering 
another  even  more  violent. 

Chronic  alcoholism  is  a  predisposing  cause  of  injuir.    The  drunkard  las 
hallucinations  and  a  tendency  to  suicide;  he  readily  loses  the  sense  of  wlA 
preservation,  and  commits,  even  when  fasting,  a  host  of  cxtravaguicvs.    The 
kcemiess  of  his  sen*:*  is  diminit*hed,  ub  well  us  the  promptness  and  prwn«ion 
of  his  protective  and  dcfennive  acts.     If  haril  drinking  and  dmukenDW 
should  diaappfur,  wc  could  dispense  with  one-third  of  the  bcils  in  our  smyK 
cal  wards.     Chrome  alcoholism  profoundly  modifies  the  rc^tarative  yrovem, 
is  singularly  prejudicial  to  the  healing  of  accidental  or  operative  wouiM»,«od 
grcatU'  aggravates  the  pro^josis  of  traumatism  in  general.     Ip  fiict,  era? 
wound,  although  of  itself  of  slight  importance  (contusionfi,  subcutaneous  fix- 
tures,  punctures,  excoriationH).  niav  be  followed  by  death  in  dmnkanU.   Tli* 
termination  is  often  due  to  complications  ^itarting  fmra  the  woimd,  surh  m 
Jymphangeitis,  erysipelas,  bemorrlmge,  diftuM;  phlegmon,  gangrenous  inflwn- 
matioii,  or  sphacelus,  the  whole  accompanied  or  followed  by  grave  twuntttic 
fever  or  pyremia,  and  the  entire  train  of  the  adynamic  and  ataxic  innnprmw 
of  severe  bltjod-fmisonijiig.     These  oomplieations  are  the  moro  alarming* 'i* 
chenrical  comjiosition  and  Btnictnre  of  the  humors  and  tiseuee  have  bew  ■"•"^ 
profoundly  mtxlified  by  the  alcohol,  and  aa  these  disorders  afiect  oi;gaitf  tWJ^ 
essential  to  life,  such  as  the  brain,  or  those  more  directly  ooncenied  viT 


ALCOUOL.ISH. 


intrition,  fluch  iw  the  lungn,  liver,  and  kidneys.    They  do  not  always  cause 

ift  death,  and  may  even  dirtapiK.'iir  quite  ruj>idly;  then  the  turative'proca*, 
rhich  has  been  temporarily  tius|K.'nded,  resumes  its  course  with  more  or  lena 
ictivity  and  rapidity  ;  but  it  may  also  be  subjeel  to  I'rc^h  periods  of  arrest, 
uiguish  for  an  indefinite  [^riod,and  even  rctrognule.  We  then  observe  pn>- 
ise  suppuration,  the  absence  of  sei^oiidary  union,  and  the  formation  of  atonic 
rountU  and  eidloua  uleers.  After  various  altenmtinni*,  recovery  may  finally 
vcur,  but  it  is  at  least  an  conunon  to  find  frosli  i-oniptications  RU|>ervene, 
eiidering  tlie  local  lesions  manifestly  incnmblo.  and  leaving  no  other  altenia- 
ive  than  death  from  tuchexia,  or  uurgieal  interference  of  the  most  dangerous 
diid. 

The  danger  of  wounds  in  dnmkards  is  none  the  less  aerions  when  it  comee 
eciprocally  from  the  action  of  the  traumatism  ou  alcoholism.  It  is  not  rare 
0  find  that  a  wound  recalls,  with  more  or  less  violence,  the  man ifestat ions  of 
Icoholisin  which  is  Uitent,  or  which  has  been  lone  believed  to  liave  cli«ii»|;H»ared. 
II  the  first  rank  stamb*  Ddirium  TVeyneiui.  Tiiis  wnous  eomplinition  may 
rise  suddenly,  a  few  }iours  after  the  injury,  and  by  a  true  reflex  action  upon 
he  previously  affected  cerebral  organ;  or  it  may  apjwar  at  later  periods, 
ehen  the  ^ptic  jkoiBou  originating  in  the  wound  and  produced  by  the  local 
ctmplications  has  more  or  less  poisonc<i  the  blood.  Be  that  as  it  mav,  this 
elirium  tremens  of  traumatic  origin  is  of  ennsidemble  gravity,  amf  otYon 
lEMists  all  the  measures  which  are  directed  against  it.  Delirium  is  not  tlie 
mly  neuroi>athy  which  ii^ury  may  pnxhice  or  awaken  in  the  victims  of 
Jcohol ;  there  must  also  be  noted,  epileptiform  convulsions,  tetanic  sjMwms, 
typcneflthcsia  and  anteathesia,  hallueinatloiis,  and  other  psychical  disturb- 
nceH. 

The  reaction  of  the  traumatism  upon  the  other  viscera  aftected  iirior  to  the 

round,  tliough  leaa  suilden  ami  violent,  is  none  the  less  verj'  tJireatening. 

)n  the  part  of  the  digestive  tract  appear  vomiting,  anorexia — sometimes 

lomplete — and  the  maUmtritiun  which  results  therefrom.     When  the  liver  is 

tirrliotic  or  fatty,  scctHidary  beinorrliagcs  are  greatly  to  be  <lreaded,  as  are 

IiK>  albuminuria  and  urfemic  phenomena  when  the  kidneys  are  afleeted. 

II  ca«}  of  fatty  degenemtion  of  the  heart,  we  must  Imvo  in  our  minds  the 

ability  to  residual  overdistension  (asf/stolie)^  which  has  been  already  several 

imes  observe*!  in  drunkards,  and  which  explains  tlie  sudden  or  very  rajud 

eath  sometimes  observed  in  their  i.-ases.     lu  other  words,  when  we  remcm- 

ler  that  alcohol  onHlmfs  three  priucijuil  lesions,  to  wit,  fatty  degeneration 

nd  cirrhosis  in  the  parenchymatous  organs,  and  atheroma  hi  the  vessels;  and 

lat  in  inveterate  drinkers  all  the  tissues  and  oi^ans  are  more  or  lew  deterio- 

ated,  and  all  the  functions  more  or  loss  compromisod,  wo  may  understand 

lat  death  may  occur  in  several  ways,  and,  iu  some  manner,  through  all  the 

Borc  important  organs. 

To  certain  lesions,  liowever,  correspond  certain  diaordei-s  which  destrt>y  life 
by  &  constant  mechanism. 

In  crushea  of  the  limba  and  compound  fractures  for  instance,  death  occurs 
from  acute  septii«'mia.  The  centre  of  traumatism  rapidly  becomes  the  site 
of  an  intense  i-ihlegmonous  inflammation,  wliieh  exteuds  step  bv  step,  and  soon 
involves  the  entire  limb;  the  winnective  tissue  is  infiltrated  with  gjts  and 
lOtrid  flniils;  sphacelus  at  oncci  attacks  the  contused  pjirts,  and  nulaverio 
Jconipocition  appears  to  cnmmcm^  before  death.  Surgical  interference  is 
imcHt  useless;  amputation  and  resection  are  unavailing.  Antiseptic  dress- 
igw  applied  immediately  after  the  accident  have  saved  some  wounded  alco- 
liics,  but  still  permit  the  death  of  the  larger  uiimbcr. 
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MoRPHIMISBI. 

In  rc^rd  tt>  moqihiniRm,  vrc  pfi»«ww  but  lew  reoonU,  nnd  th(*e  mui«o» 
puniod  with  many  iietails.   Opium  n<lminit<tcrc<I  continuoualy,  luid  in  modeniM 
(lot^  in  rather  fevorable  to  the  cure  of  wwinds,  and  more  than  one  eutwiir| 
has  extolled  its  use  in  wevere  injurius.     Kut,  ait  in  the  case  of  alcohol,  tlitre 
in  a  great  difiepcnce  between  ut>e  and  ubuwi,  and  in  the  same  way  that  tbm 
i(*  an  at'iite  and  a  chroiup  alcoholism,  thf?re  are  ftlwi  acute  and  t-hmnie  fonnt 
of  jioisoniitg  hv  oiiluni.     Tlie  latlvr  varifty,  which  wan  ffimierly  kno\nionlj 
in  t)io  Orient,  linjs  in  it?  tum  invaded  the  AVestem  world  since  tlie  exteivqi-ftj 
cniployinont  of  narcotica  by  Buheutaneous  iiyection.     Chronic  mori'hiiiisB] 
is  tne  only  variety  with  the  effects  of  which  upon  the  coiiwe  of  iiHuriea 
are  somewhat  aaiuaintcd.     Thus  at  the  locality  of  hypodermic  iiijertir 
have  been  noticeil  jihlecmouH,  abacosHea.  and  Hi>otA  of  gajigrenci  at  thesitei 
operative  wounds,  eryfiipelas,  Imjnzed  inflannuation,  orange-oolorcd  ?upjHin- 
tioii;  in  a  wrtrd,  complicationFi  which  are  very  aiialogtius  to  thoee  obsenred 
in  alcnliolics,  and  in  diabetic  and  allnmiinuric  jatient*. 

MHiile  waiting  for  carefuUv  made  autojwic*  to  show  the  nature  of  tlie 
histoloijictti  lotiions  iiroduced  oy  slow  morphia  {loiwuing^,  ex|»erimeiitatif>n 
and  clinical  atndy  enable  us  to  compare  morrdiinism  to  the  const itiitiimiJ 
conditiouH  descrilwd  ahove.     In  tact,  by  iniectmg  toxic  doses  of  nioiy-liia  in     ' 
animals,  we  produce  jilbuininuria,  glycosm'ia,  and  ocular  lesioni*  whu-li  %(4H 
eonji-anil-Oc  to  ihose  caut*ttl  by  Ihese  two  di»eaBcw;  and  furtliermun.*.  cxuiiiiw^H 
tion  after  death  n^vwds  intense  eongentioii  of  the  ner\c  cunln-s,  and  of  th* 
liver  and  kidneys.     Morei:3Vcr,  tliin  albuminuria  and  this  glycosuria  liaro 
been  already  noticed  in  morphiomaniacs.     Charcot,  for  his  part,  ha»  oWrri'*! 
the  develoi>me)it  of  furious  deliriiun  in  moridiiomaniae^,  luid  in  u  casc<>f 
pneumonia  this  latter  affection  tcrniinate<l  in  gangrene.     It  is  e4iJ*y  to  iiiidcr- 
stand  tlnit  opium-eiiters  should  jiresent  at  the  seat  of  injury  i-oniplicatiodl^B 
with  wlii<li  they  rnight  lie  affected  at  any  |>oinl  whatever,  withoul  iudirra^f 
implication,  and  niniii]y  in  consequence  of  the  |»oiftoning  itiwlf  or  of  the 
visceral  lesions  which  it  prtwhicos. 

We  know  nothing  of  the  i-eciprocal  influence  which  trauiiuitimi  nia^ 
exercise  njion  morphinism.  We  will  merely  mention  as  a  fn<^  which  is 
inl^'ivstiiig  to  sui-gftf^iis,  that  the  use  of  cldomfoi-m  demands  special  j»rt<ao- 
tions  ill  individuidt*  who  habitiinlly  make  excessive  use  of  morjiliia.  Tlii»«|jh 
relaxation  is  usually  produced  in  them  with  readiness,  tlie  iian-osis  may  w 
prolonE!;e<t  for  an  extremely  long  time,  and  may  be  accomi>anied  by  a  (lei'ns- 
eion  ot*  temperature  which,  in  suuiu  caaes,  lias  awakened  weU-foimiled  nj'j're- 
heiisions. 

As  a  rt«|U6l  t«  these  rcnuirks  nii  nmrphinism,  we  should  no  doubt  l^teskof    i 
the  more  or   less  analog-ous   intoxii-ations  caused  by  belladonna,  tobieoa. 
hixschish,  and  some  other  narcotic  substanitca,     IJut.  unfortunately,  we  diibt 
lor  the  nrcscnt,  in  absence  of  the  neceBsaiy  ini'Onnation,  leave  blank  a  «]«» 
which  the  future  will  certainly  fill. 


Satitrkism  or  LKAi>-PoiaosrKB. 


Arnmal  and  vegetable  niattere  do  not  alone  iK)s.-4Cs*f  the  lialefu)  privilrf 
poJHOiiinff  the  organism,  and  of  givine  riitc,  like  general  diseases,  to  iiemBUW 
constitutional  conditions;   the  metalloids  and  metals  also   have  the  »«*« 
property.     Wo  are  in  the  possession  of  valuable  knowledge  with  rx-pirJ  *><> 
this  dam  of  poisonings,  several  of  which  liave  even  received  speci.^!  aaoo^ 
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Tliuw  wc  spoak  of  iodmiij  iimvnriaiisni,  and  jsatitrni^m^  ami  wo  shall  soori 
»pL-ak  of  phosphor i.vn^  arsenicmn,  etc.  The  list  will  become  very  niarkeiily 
extciuliil  n»  tiO<m  an  hIuiU  be  iiieludod  in  the  patholoj^y  <ii'  artbiiiiiH  ull  tlie 
g|>e<.'ial  morbid  wMuiition*  prwluced  by  tlie  constant  eutploytueut  of  this  or 
that  toxic  siibstanci'. 

Thewe  jhiIwhih  niitiinilly  bring  into  the  cheniiwil  tK>iniMwitinii  of  our  fluiilt;, 
and  uitrt  the  huttoto^cal  am^itution  of  our  titwiiOH  and  orgnm,  tnodificatioiw, 
Bome  of  which  have  already  been  well  described.  Xaturaliy,  also,  those  dyft- 
cnwiiB  and  tht'^te  peripheral  or  visceral  IcHions,  modify  the  rcjiunitive  pnx5e«8 
ill  cases  of  wouiids.  Unfortunatelv,  we  am  lie  re  only  torm  conjcfiurus?  mid 
hyixitheitcH,  wuriieonw  not  having  bitherto  (■OMceniwl  (licniw.'lve(*  witli  the 
Diauner  ui  whicb  iiyui-ii*  act  in  itidividuaU  jioisoued  by  pboBijhoi"ue,  anwuic, 
mercury,  otc 

Moro  anxiouB  to  mark  a  place  for  these  inroetigationB,  than  capable  of 
illiwtrating  the  Hubject  by  my  ))en>oual  ex]K'rJence,  I  have  made  u  iihort 
Bectiou  on  satuniiBin.  im  I  have  ahvady  collected  nonio  oWrvationy  on 
wounds  occurring  in  iiulividnals  suffenng  (nmi  Icad-iKiisoning.  In  one,  u 
contusion  gave  ri»4c  to  a  ivncwcd  attaiik  of  luul-corH';  in  another,  an 
in»igniticant  wound  of  the  great  too  wu«  followed  by  l^'niphangeitis  of  rapid 
course;  in  a  third,  the  onset  of  satuniiwra  caused  tlie  reoiieuing  of  a  focus  of 
suppuration  which  had  been  closed  for  ten  yeare.  Two  amputations,  one  of 
the  leg,  the  other  of  the  arm,  performed  in  patients  of  this  class  w^crc  not 
followed  by  any  complications.  Xo  conclusious  can  ho  reaehod  until  we  are 
ill  poe«esslou  ot  a  larger  number  of  &cts. 


IlKrATisM ;  Xepurisu;  Cabdism. 

We  faa^'e  already  kid  down  the  principle  that  every  old  or  serious  lesion 
of  an  important  viscus,  whatever  may  be  its  origin  and  causes,  j^roilnoes,  after 
a  lunger  or  shorter  interval,  a  change,  first  in  the  chemical  conifiositioii  of  the 
fluids,  and  then  in  the  anatomical  constitution  of  the  solids;  creating,  in  a 
word,  a  general  morbid  condidon,  impericetly  dc&ied  perbajw,  but  as  dan- 
gerous to  life  as  awell-dctcnuincd  disease.  Such  changes  mevitably  occur  iii 
patients  suffering  from  affections  of  the  liver,  kidneys,  heart,  spleen,  liingS| 
intestines,  and  (loiibtless  also  the  brain.  It  is  true  that,  in  niaiiy  of  these 
individuals,  the  lesions  of  the  liver,  kidney,  heart,  etc.,  are  neither  primary 
nor  isolated,  and  that  they  form  i«rt,  on  the  contrary,  of  a  pre-exiflting  mor- 
bid cutity — so  that,  for  example,  a  patient  suffering  from  he[)atic  disease  is 
an  alcoholic,  one  sniJeriiig  from  kidney  disease  \b  gouty,  and  one  frttm  heart 
disease  rheumatic.  Nevertheless,  while  taking  the  general  disease  into  con- 
sideration, great  int«rieet  attaches  to  an  examination  of  the  ix'culiar  influence 
exerted  upon  it  by  the  marked  alteration  of  this  or  that  viscus.  In  fact, 
coDBtitutional  diseases  do  not  always  implicate  the  same  organs,  and  do  not 
always  atloct  them  with  the  same  intensitj' ;  not  all  rheunuitics  sutler  from 
cardiac  disease;  not  all  alcoholics  have  a  diseased  liver;  and  a  patient  may 
be  gouty  though  the  kidneys  arc  in  gooil  conditinn.  ('linically  there  is  room 
for  mvestigating  (1)  wlmt  tiiffercnces  would  l»o  presented  by  three  rheumatic 
(lutients,  one  of  whom  had  a  mitral  lesion,  a  second  biliary  lithiasis,  and  tlie 
third  albuminuria;  and  (2)  the  dittcrences  noticeable  in  three  cases  of  hcjwtic 
ditKOse,  in  which  the  causes  of  the  lesions  were  alcoholism,  syphilis,  or  pro- 
longed eu]>Lmratioii  of  bone. 

In  the  field  of  suwery  ibeae  rt^searches  are  no  less  important,  experience 
having  shown  that  mjure<l  persons  are  exposed  (o  serious  cfinijificaTions 
whenever  one  of  tlie  important  viscera  has  been  previously  affected,  and  tliat 
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there  are  intimate  relatioiiB  between  the  nature  of  the  comjfUoatioia  onA  the 
lc«ioii  oC  thirt  i»r  tiiat  or^au.  I  have  thought  it  well  to  reproduce  here  mm 
of  the  infonnation  which  wc  pot«e«8  on  this  subject.  It  is  uecciwury.h^vn: 
ever,  to  rcinfti-k  that  tlmugli  tlie  framework  may  be  pre|tareil,  it  c&nDOt  at  ihi* 
time  be  filled  up.  We  posseeH  rwnuewhat  pn'cisc  iiifnrniatioii  only  in  re([»ni 
to  those  eonditions  which  are  produced  bv  hejMitio,  by  roiifll,  and  by  wirdint 
att'et'tionfl ;  iu  the  future,  the  series  will  undoubledly  be  made  compiet*. 

Hbpatisu. — It  is  difficult  to  define  this  condition  prcciselr,  and  tolviiAf 
indicate  the  general  diRturbauees  whicli  characterize  it,  for  the  Ictiioitti  of  ttM 
liv'ur  are  numerous;  of  very  various  kindft;  often  luWnt  at  the  beginning, dur- 
ing their  entire  course,  and  even  when  they  are  in  an  advanced  et^«;  au) 
finally  are  manifested  by  a  sutticiently  complex  set  of  syniptomA.  iSOTertbe- 
lees  it  i«  correct  to  say  that  they  more  especially  afiect  the  fonctiona  of  Uw 
digestive  and  circulatory  apparatus,  and  that  they  interfere  with  nutrition  bj 
the  changes  produced  in  the  quantity  and  quality  of  the  hloo*l. 

Each  distinct  hejiatic  lonion  (chronic  cougeetion,  atrophic  or  hvjiertn>lil)ia; 
cirrlnwift,  fatty  or  amyloid  degeneration,  eyphiloma,  litriiaKis,  biliary  kU} 
tion,  cancer^  tp-atie  diKoaae),  evidently  act«  after  it**  own  manner  and  m 
more  or  ]qa»  uitensity  ujx>u  nutrition,  digcution,  the  iwrinheral  or  cardiu 
circulation,  and  the  composition  and  geuesid  of  the  blood.  But  from  tfa$ 
point  of  view  which  we  oecmpy,  that  ip  to  nay  as  far  as  concerna  the  relatida' 
of  aftectioiis  of  the  liver  to  hijuriea,  tlie  difterencofl  are  not  as  nuirked  as  niigiit 
be  believetl.  In  tact,  in  autopsies  upon  individuals  Buttfering  from  WjmtiL* 
diat'jii*e,  wlio  have  succumbed  frtini  tlie  rcpultri  of  their  woinidt*,  tbc  uiotn 
vurietl  chan^c-s  have  been  found:  fatty  degenemtion,  cirrho«i«,  old  iwrihep*- 
titis,  amyloid  (U^^encration,  Uthia»iK.  cancer,  unrecognized  hydatids,  el 
Kverytliirig  \eac\»  ua  to  W-Heve  that  wlicn  the  number  of  ea8e«  shall  be  i 
creaMHi,  let«  contiiaed  reaulta  will  be  obtained  ;  but,  at  the  prenent  time, 
are  compelled  to  aatiaty  ourflelvcfl  with  merely  referring  to  the  indueoos 
hopatic  utJtH'tinnR,  taken  all  together,  ujron  traumatism,  and  vice  versa. 

In  the  tirst  place,  we  may  dec^lare,  without  fear  of  contradiction,  that  thin 
iiiflneiu-c  ia  generally  injurious;  that  every  wound  is  serloiiH  in  a  imtieuteu;' 
fering  fnmi  licmtii-  difwaiw^;  that  every  such  iiuticiit  ia  in  danger,  and  (hat* 
ea«e  of  such  coincidence,  the  prognosis  la  renderwl  gloomy  by  eaeh  of  tlie  t 
factors  in  the  morbid  at^nofiationr    After  this  statement,  ii'  we  reflect  u\kh\ 
extreme  frequency  of  secondary  changes  in  the  liver;  upon  its  almost  incvi'" 
impliaition  by  toxic  agents  such  aw  alcoliol,  arsenic,  and  innlarial  and 
poisons;  upon  it«  implication  sooner  or  lat^rwhen  the  kidncva.  spleen,  orhcirt 
are  chroniciilly  atiecttsi ;  niMm  ita  almost  certain  participation  in  alt  cacbt 
(tulwrenloiis,  cancerous,  purulent,  etc.) ;  we  shall  understand  what  we 
hefiatism  possesses  iu  the  question  of  Buncical  indications  and  oontra-indi 
tiona,  and  wc  shull  wonder  thiit  a  tact  of  such  gravity  should  have  for  «i 
a  tiuie  remained  unret'ognizcd. 

The  chief  complications  obfter\'ed  in  these  patients,  at  the  rt^on  of  tbe 
wound, are:  inflamniatioiiti  of  bad  character;  brenzed.erysijK'latoiia, anddif- 
f^ise  ])blegmons;  sphacelus;  wandering  erysipelas,  and,  as  a  natural  coast- 
quence  oi  these  local  complications,  grave  traumatic  tevera,  scptioeniia  <^ 
an  adynamic  fonn,  and  pyromia  following  a  rapid  courw;  secondary  irie- 
rial,  venous,  or  capillary  homorrhagca  are  especially  to  be  dreaded  on  acoOMt 
of  tlieir  frequency  and  gra\ity,  and  the  slight  efficacy  of  ordinary  benitwtatio 
measures.  The  blooti,  moreover,  does  not  flow  tlirough  the  wounded  vaa^ 
only,  but  also  oscapea  at  a  distance  through  the  nasal  and  intcetinal  mocW" 
membranes.  Iude|.ieudently  of  these  acute  and  serious  accidental,  we  abo  M 
in  these  patients  that  the  wound  assumes  a  bad  appearance,  remaiua  sIodh^ 
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and  lauguUhing,  furnishes  an  abundant  bnt  soroiw  and  fetid  piw;  that,  in  a 
wnrtl,  it  prt-'nenttt  no  kfndeiicy  to  rioatrization.  I  havo  several  times  oliaerved 
this  torpid  proceiw  in  the  anal  region,  uvon  when  there  wa«  no  tnbertuloua 
lesion  present  in  the  lung. 

The  wounda,  however  true  they  may  themsclvee  be  from  any  unuHnal  phe- 
nomoua,  niay  react  directly  upon  the  pre-existing  he|tatic  atlection,  causing, 
for  example,  the  reapijearanoe  of  jaunaiee,  biliarj-  cohc,  anasarca,  ascites,  ob- 
stinate vomiting,  and  anorexia,  profiitte  diarrha^a,  etc.  Under  thi^  ilisa&trous 
influenoe,  a  mtient  with  liepatic  dist^aae  who  yet  has  been  in  a  [tartsable  con- 
dition and  tnreatene<l  by  no  immediate  danger,  may  soon  enter  into  the  period 
of  cai-hexia,  and  finally  succumb  at  the  end  of  a  few  weeku  or  nioiitUa.  But 
the  disturbing  action  of  the  triiiuuutit^m  nuiy  be  »tiH  more  rapid  and  tcrrihle. 
Thu8  we  may  tind  a  patient  who  suftere  from  caneer  of  the  liver,  eirrhoBis,or 
biliary  lithiaeit«,  sinking,  shortly  after  an  injur)',  into  a  vague  condition,  bear* 
ing  no  name,  and  without  any  well-defined  «}-mptomfl,  and  die  in  a  few  daya,- 

Specisely  as  those  do  who  are  wounded  while  suffering  from  albuminuria  or 
in  betes. 

The  probabilitiea  of  the  appearance  of  local  oomplicationB,  or  of  the  recij^h. 
rocal  action  of  tlie  injury  upon  the  hepatic  condition,  can  in  no  wise  l>e  deter- 
mined from  the  nature  or  gravity  of  tlie  injury.  Life  liao  Ijeen  ueriouely 
threatened  or  even  destroyecfalmost  as  often  in  conewjiience  of  slight  iiyuriee 
(leech  bites,  jianwentosiH  al>th»nini«,  opening  aljweasefl,  simple  fractures  and 
dislocations ),  aa  after  serious  ojicrations  or  grave  woumht  (compound  tracturea, 
severe  contusions,  herniotomy,  tiwtratiou,  amputation,  removal  of  tumors). 

Nbphrisx. — This  is  the  general  condition  observed  in  patients  suffering 
from  a  grave  renal  affection,  whether  old  or  recent.  This  condition  may  bo 
acute  or  chronic,  temporarj'  or  prolonged,  latent  or  revealed  by  more  or  less 
evident  sj-mptoras,  among  which  the  character  of  the  urine  occupies  the  chief 
rank. 

The  part  played  by  the  uriiiarj-  secretion  in  the  depuration  of  the  blood 
enables  us  rwulily  to  understand  and,  to  a  certain  extent,  foresee,  the  changes 
under^ne  by  tlie  nutrient  fluid  when  the  renal  parenohynia  does  not  fulfil 
ita  eliminating  function.  Nephriam  is  very  like  cases  of  hlood-jioisoning, 
with  this  difference,  that  the  poison  here  docs  not  come  from  without  but  from 
within,  manifcstiiiu:  its  effects  as  swin  as  it  accumulates  in  tlie  mass  of  hlo*xl, 
and  making  an  effort  to  ew,ui»e  thningli  c^nnplcnientary  channels.  At  the 
same  time  that  they  prt-^'ent  the  necessary  expnlsion  of  superfluous  and  imu- 
rious  matters,  certain  renal  lesions  also  permit  the  eiioliutton  of  the  blood  by 
the  untowartl  escape  of  useful  substawres,  as  is  the  case,  for  example,  in  albu- 
minuria. The  blood,  thus  a»lulterated  or  impoverished,  is  ill-fitted  for  the 
nourishment  of  the  (issues;  the  p«.»ison,  seeking  unusual  channels  of  escaiw, 
affet^ta  the  various  organs,  so  that,  at  the  end  of  a  certain  length  of  time,  there 
is  a  true  d isease /<»// m-j  substiintice;  the  digestive  functions  are  mwerctl, the  heart 
is  aflected,the  ^wripherul  circulation  emimrraasod  ;  the  blood  es«*ajtes  from  ila 
channels,  and  serum  accumulates,  esjMiciallv  in  serous  or  connective  tissue 
spaces.     Finally,  the  nervous  centres  themselves  participate  in  the  disorder. 

HenaL  ati'ections,  which  are  numerous,  do  not  all  produce  neplirism  with  the 
same  rapidity  or  iulenaity,  but  eventually,  if  pereistent,  they  all  end  by  ruin- 
ing the  organism.  Gctienilized,  inti^rstitial  or  iTarendiymatous  nepliritis, 
hydnttiephnwis,  and  cystic  degeneration,  are  especially  grave;  then  follow 
renal  lithiasieand  p^-elonephritis;  and  final ly  fatty  and  amyloid  degeneration. 
From  a  eurgical  point  of  view,  however,  we  may  repeat  what  has  been  said 
above  with  regam  to  affections  of  the  liver,  that  is  that  wo  are  not  in  a  |>osi- 
tiou  to  say  which,  form  of  nepliritis,  for  example,  most  Bcriou^ly  complicates 
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injuries,  and,  iii  itfi  turn,  receives  from  them  the  meet  di»a8trou«  aggraTatWi. 
"W  e  niu«t  restrict  oiirsclves  to  the  Htutenieiit  (hat  the  cuiiicideace  of  aa  nyun 
and  a  renal  artiwtion  (oven  if  but  ulightly  serious)  gives  oitasiou  fornvaj 
unfavoraljle  progiiosie. 

The  local  complications  of  wounds  in  theee  caaes  are  venr  eimil&r  tri  tbrHv 
which  have  heen  observed  in  patieutn  wutltTitiK  from  hepatic  diHea^cfc  Tliw 
we  note  secoudnrj-  lieniorriuiges,  diffuse  iririaniniations  ot'  the  uomwcdvt 
tittsuc  or  lymjihatics,  severe  erysipelas,  splun-ehw,  OHteo-myelitii*,  pjTwnia. 
and,  &»  \v»s  Kfrioiui  coniplications,  perBititcnt  a^cma,  extreme  »lownet»oi'  tbe 
reparative  pn)0C88,  intunninablo  serous  «uppurfltion,  a  puffy,  bleedine,gnvyi 
appcaran'ce  uf  the  granulations,  etc.  The  bad  appearance  of  wouniU  u  c*i»> 
eially  uoticeable  when  they  atiect  tissues  which  have  been  already  iiitiliniiwl, 
as  occurs  in  cases  of  albiuninuria.  To  thebc  unfavorable  conditioiw  oiik- 
trauniatic  i-eiitnr  are  naturally  sujK^radded  jrenerul  phenomena,  ami  esjKvialiy 
more  or  lesn  active  fever,  often  accompanied  by  chOU.  Suc!i  Byniptoiiw  mxai 
not  always  l)e  attributed  to  the  existence  of  pyajmia.  In  fiict,  the  attiic!; 
which  niake8  us  fear  the  invasion  oi  this  terrible  complication  may  be  simjih" 
of  renal  origin  ;  that  is  to  say.  producod  \>y  the  reaction  of  the  injuiy  uj^ir, 
tJie  pre-t'xisting  diwaine  nf  the  kidneys.  At  the  approach  of  death,  il  is  iwi 
rare  to  find  a  vor\-  marked  fall  of  teniiK-mture. 

If  local  complications  of  wounds  carry  oft'  a  certain  number  of  patieuti 
with  renal  disease  who  have  been  wounded  or  operated  npon^  death  oocon 
perhaps  utiU  more  frc<|ucntly  from  the  inverse  action;  tJiat  id  to  »ay,  frotn 
tlie  rapid  or  prcigrwwive  aggravation  produced  by  the  traumatism  in  the  pre- 
existing  renal  Iwiuns.  Among  0|H;rations.  wo  must  particularly  incniifni 
tliuse  pcrlbruicd  on  the  urimiry  uppurutus  itself,  such  aa  litliotiimy,  litbrttritv, 
and  urethrotomy,  and  altw  the  incisions  rendered  necCHsan,-  by  fieuiorrliagw 
or  urinary  infiltrationa.  If  we  suppose  them  to  liave  been  jiro|*rly  per- 
funned,  and  the  atter-trcatmcnt  judiciously  conducted,  these  operatious  ut 
benign  when  the  kidneys  an.^  sound  or  but  (*lightly  chanecd ;  but  things  ftit 
very  different  when  any  fonn  of  nepliritis  iw  j)n.'«cnt.  The  mortality  then 
becomes  coiisidcroblo ;  those  oijcnited  upon  usually  succimib  in  a  few  6»J* 
with  the  general  lesions  which  chara<rterize  the  last  stages  of  reoal  attectioas 
abandoned  to  themselves,  to  wit.  dift'use  inflammations,  gangrene,  mtow 
effusion  into  tlie  pleural  and  pericardial  cavities,  pulmonary  a-dema,  iod 
ursemic  accidents,  such  as  coma,  dyspna-a,  eclarniwiB,  etc  Pcripbotl 
woundft  and  operations  may  also  lead  to  rapid  diiith,  even  tliough  the  swt 
of  tniumatiBni  docs  not  appear  ubnormal ;  but  tbe  progress  of  the  conipli- 
cations  is  usually  less  violent;  a  Intent  albuminuria  Itecomes  evident  or  u 
aggravated;  nc]>)tritis  declares  itself,  with  tevcr,  dyspcjitic  Uisordew,  vomit- 
inc,  ilr^Taesa  of  the  tongue,  etc. ;  anaswrca  appears  or  becomes  more  extcnnve. 
All  may  then  do  well ;  but  it  is  not  nire  to  find  that  the  renal  affection  tliua 
excited  assumes  a  progressive  course,  and  iucreajses  continually  until  it  pro- 
ducL'B  dculh,  a  longer  or  shorter  [R'ritKl  after  the  healing  of  tlie  wound. 

An  injury  has  more  than  once  given  rise  to  the  firr^t  ai'jicaranee  or  saddai 
return  of  nephritic  colic  Traumatisms  atfcctmg  tvrUiin  regions  of  the  <xa- 
tral  nervous  system  have  ni-oduced  albuminuria  and  iKjlyuria,  usually,  bow- 
ever,  only  temporary.  Wounds  of  the  kidneys  thcuuK^Ives  are  serious  wliai 
they  give  rise  to  oliguria,  and  csii.»ecially  to  anuria ;  for  these  syraptoiia, 
iJiougli  accidcntiUly  produc-ed,  iiuply  u  condition  of  the  economy  wiiicli  i<«s 
serious  as  if  they  resulted  from  an  old  renal  k*ion.  We  shall  not  thoroaiHih 
understand  the  reciprocal  influence  of  injuries  and  of  nephrism  until  it  el«II 
have  been  denionstratcd  that  all  wounds  modify  the  compo**itio[i  o(  the 
urine,  that  every  uudificutiuu  of  the  uriue  implies  a  comspoudiug  cliui!^ 
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in  the  composition  of  tlic  blood,  and  that  thia  modification  may  in  certain 
cases  at^-t  upcoi  the  reparative  procesB. 

Cari'Ism. — Even  severe  disiturbimees  of  the  central  ciicolation  do  not 
derange  the  courae  of  the  rej.>umtive  process,  if  they  are  tempomiy.  Ou  tlio 
contrary,  vahnilar  Icsioiw  and  degcniirationB  of  the  muscular  tiHsuc  of  the 
hetirt  may,  by  changing  the  Btatic  and  djitamic  oonditione  of  the  entire 
cin^nlation,  modity  the  chemical  compoaition  of  the  blood,  cause  impairment 
of  important  viscera  like  the  liver  or  lungs,  alter  the  connective  tissue  which 
ia  m  necessary  to  cicatrization,  and,  in  a  word,  create,  locally  as  well  at) 
throughout  the  entire  economy,  conJitious  which  are  very  un&vorablo  to  the 
proj^KT  evnlutinii  of  the  proce««  of  cieatriKation.  Thus  ikas^ivc  hemorrhage*!, 
cither  prolonged  primary,  or  early  or  late  secondary  bleedings— difficult  to 
clicvk  in  all  ca*** — have  been  observed  in  patienta  thus  atrected,  together 
with  considerable  (tdema  of  the  wounded  region,  and,  at  the  site  of  the 
swelling,  patches  of  erythema,  of  erysipelas,  and  even  of  gangrene,  such  as 
are  met  with  in  all  infiltrated  tissues,  whatever  be  the  cause  of  the  infiltra- 
tion ;  and,  tinally,  a  local  at«ny  which  remlily  metamurphustjs  the  wound 
into  an  ulcer,  and  indefinitely  delays  citatrization. 

Tlie  reaction  of  the  iiyury  upon  pre-existing  cardiopathies,  is  still  more 
serious,  without  reference  to  tlie^mve,  even  fatal,  attacks  of  s^mcope  which 
may  follow  immediately  upon  the  injury.  It  is  very  frequently  found,  in 
eases  of  tatty  degeneration  of  the  heart,  that  tlie  circulation  and  respiration 
become  embamwpcd,  and  that  the  wounded  jjcreon  rapidly  succumlM,  without 
anj-thing  liaving  foretolil  this  termination,  and  when  everything  has  appeared 
to  be  doing  wc'Il.  The  catastrophe  has  l)cen  more  than  once  attributed  to  tlie 
cA'ect  of  culorofonn,  or  to  shock,  though  simply  due  to  the  sudden  or  slow 
stoppage  of  an  already  affected  heart.  In  less  severe  cases,  the  traumatism 
merely  reveals  cardio|iatlnc«  which  liad  been  hitherto  misinterpreted  or  even 
ignorctl  by  the  mtients;  intensifies  the  symptoms,  esjiecially  the  anaHorca 
and  Hcrous  sutlusiona ;  anil  incrensee  the  phenomena  of  opprcfision,  of  dyspnoBAf 
by  aggravating  the  secondarj*  disturbances  on  the  ]mrt  of  the  lungg. 

We  poHseea  out  tittle  informutiuu  in  ivgartl  to  wounds  in  individuals  suf- 
fering from  aneurisms  of  the  aorta.  I  nevertheless  Icjiow  of  the  rupttiro  of  an 
aueurismal  sac  (the  existence  of  the  blood-tumor  not  having  been  previously 
suspected)  in  cousc<jucttce  of  the  simple  puucture  of  a  hydrocele.  Operations 
are  often  performed  upon  limbs  affected  by  rtr^TTOoi  oiA/roma,  and  it  is  said 
that  secondary  hemorrhage  ia  to  be  ajiprehendcd  in  such  caaea.  This  assertion 
does  not  api)ear  to  be  well  demonstrated,  and  there  ia  mnch  more  reason  to 
fear  gangrene,  in  eases  of  contiiBed  wound,  or  complete  or  partial  sloughing 
of  the  flaps  of  an  amputation.  There  ie  also  danger  of  a  complication  which 
ia  perhaps  even  more  grave;  startmg  from  the  iiynred  i)oint,  the  vessels 
become  inflamed,  and  an  acute  endarteritis  descends  towards  the  periphery 
and  mounts  to  the  endocanlium,  producing  all  those  conscquenoe^  whicn  can 
readily  be  foreseen. 


Locomotor  Ataxia  akd  VARiors  Keitroses. 

ThiadiaeaBe,  whicli  attect«  the  nutrition  of  certain  tissues,  chiefly  the  boucA, 
ppedispOBes  on  this  account  to  fructures  and  to  those  peculiar  atrophies  of  the 
epiphyses,  the  [>uint  of  departure  of  which  is  sometimes  found  in  external 
viulence.  Some  facts  alt*o  tend  to  prove  tjiat  cicatrization  progresses  slowly 
or  imperfectly  in  the  wounds  of  ataxic  patients. 

The  reciprocal  influence  of  traumatism  upon  ataxia  is  better  established. 
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In  the  first  place,  wounds  u-bich  involve  tho  Rpine  directlj  and  rhe  spinal 
cord  indirectly,  readily  give  nrio  to  clirouio  tnjelitis,  the  sjmptoiQfttolagj  of 
which  is  very  like  that  of  ataxia,  in  ivrtain  ra^es.  It  has  been  ■ssertcdUttt 
wounds  affecting  tlie  limbs,  that  is  to  say  at  a  dbtancc  from  the  spinal  cord, 
may  alw  ei^'v  risu  to  ataxia.  This  ib  doubtful,  and  it  is  much  more  probsl)ie 
tliat  the  violence  merely  plays  the  part  of  an  exciting  cause  giv'mj^  ru»e  to  the 
premature  a^pcaraiioc  of  the  phenomena  in  predisposed  nubjectft.  At  all 
evont»,  tliero  i8  no  doubt  that  ataxia  ir  usually  exaggerated  and  megnvated  liy 
injuriffi,  whether  or  not  they  affect  tin;  reg^ion  of  the  spine.  It  hm  been  Mtl 
tliat  certain  operations  favorably  modify  or  even  cure  ataxia.  But  this  is  i 
misUiko;  tliis  affet-tion  has  been  eonfoimded  with  nervous  disordere  uf  re- 
flex origin,  which  have  htxn]  relicvwl  by  removing  the  point  of  peripbe 
departure.  Injuries  fiometimoB  present,  in  ncuropathio  indiTiduaffi,  a  defi 
tive  evolution  and  nu:neroua  local  complications;  analgesia, hrpeneeth 
simple  or  hemorrhagic  congestion,  lesions  of  the  granular  membrane,  delay 
cicatrization,  etc.  As  a  result  of  wounds  of  nerves,  and  of  Hnibs  fornwrly 
ortwtod  by  infantile  or  other  forms  of  paralysis,  snperficial  or  deep  ul(wm- 
tions  are  tound  to  occur,  which  are  attributwl  to  trophic  disturbances,  and 
which  are  at  all  events  ver^  painful  and  extremely  difficult  to  heal,  espeeiaQj 
in  winter.  Reciprocally,  m  the  same  neuropathic  patients,  an  injniy  mij 
excite,  revive,  or  exaggerate  nervous  manii'estations  which  assume  tw 
strangest  forms,  and  which  attack  the  central  and  visceral  nerrons  systeDit 
OS  well  as  general  motion  and  senaatiou. 

Among  defined  neuroses,  hystana  and  epilepsy  present  close  relatiooi  to 
traumatism.  In  addition  to  the  fact  that  they  sometimes  seem  to  be  directlr 
due  to  it\juries,  atiecting  especially  the  genital  apparatus  in  woman,  and  tk 
brain  iu  both  sexes,  it  b  certain  tliat  wounds  of  the  most  diverse  character  u 
regards  situation  and  extent,  have  tlie  power  of  exciting  hysterical  or  epilej-- 
tic  attacks,  often  indeed  with  extreme  violence.  On  tho  other  hand,  we  firnl 
mention  made  by  authors  of  more  than  one  case  of  epilepsy  cnred  by  an  acci- 
dental wound  or  by  preraetiitated  operation,  lliere  has  been  consideraV* 
discussion  as  to  wliethcr  in<tane  persons  tolerate  wounds  better  or  worse  tlau 
other  individuals,  and  the  most  contradictory  facta  have  been  adduced  in  i^ 
gard  to  the  matter.  The  fact  is  timt  it  m  impoeeible  to  c1a«e  together  ilid 
subjects  of  mania  and  tho»e  of  dementia;  those  who  are  excited,  n-ith  the 
vicnmfl  of  general  paralysis  ;  those  whose  brains  are  affected  by  alcoboliam 
and  those  affected  by  old  wounds.  With  such  a  variety,  it  is  neither  poaable 
nor  useful  to  attempt  a  geuemlizatiou;  and  a  detailed  investigation  VMJd 
not  be  in  place  in  a  work  of  this  character.  ""^ 


Diabetes  Mblutds. 

All  are  agreed  concerning  the  uuliivorable  course  of  wotinds  and  the  gi* 
of  opcnitiunH  ill  dinlj*?tic  iHitieiit^.  The  reparative  process  is  oIK-n  absent 
at  lea*tt  x'ery  slow,  and  mterrnpted  by  numerous  complicHtions.  In  opeo 
wounds  are  noticed  primarj-  capillarj*  hemorrhages,  which  are  difficult  W 
arrest,  and  also  secondarv  hemorrhages ;  in  contused  wounds,  difiuse  inflam- 
mation, bronzed  phlegmons,  mid  exfcnaivo  sloughing.  Insignificant  woonila 
such  as  ptmcturea  and  excoriations,  be<-omo  inflamed  and  provoke  l^inpbao* 
gcitis,  erysipelas,,  and  plilegmons  which  become  complicated  by  gat^renc 
en.  masse  or  in  isolated  patcnce,  and  the  progress  of  which  is  with  great  (Jifi- 
culty  arrested.  Slight  operations,  followed  oy  immediate  union,  have  oftai 
presented  similar  complications.  Even  the  moderate  pressure  of  an  appamw* 
has  proiluced  circumscribed  gangrene  of  the  skin.     Subcutaneous  wournh  in.- 


Ims  Btirioofl,  but  fr&ctnrefl  unite  with  great  difficalty.  Diabetic  phlegmon  and 
giingri-ne  eometimefl  progrees  alowly  and  without  provoking  any  very  violent 
or  gmve  geaeral  aymptojim,  but  they  none  the  leaa  terminate  in  death,  in  the 
nuHority  of  cases,  eajjecnally  iii  old  pcrBOiia  wluiac  internal  organs  arc  in  a 
bad  condition,  and  when  »uitnble  treatment  has  not  Ixjen  eiiipluyed  iti  time. 
TroumatiBm  affecting  the  region  of  the  medulla  oblongata,  either  directly  or 
indirectly,  may,  as  is  well  known,  produoo  glycosuria  whi<'h  is  usually  of  Boort 
duration',  and  which  iindei^oea  upontaneoiw  <'iire. 

Wounds  attecting  a  diabutic  Hubjcct  generally  aggravate  his  condition. 
The  flugur,  which  had  dii^api-icared,  hUowb  itself  again,  or  bccomct*  more  abund- 
ant. TiriB  is  es[>ecially  observed  in  operations  ui»on  thotte  who  have  l>een 
Sreviously  recognized  as  diabetic,  and  m  wliom  the  sugar  has  been  made  to 
isappear  from  the  urine.  This  return  of  glycosuria  may  be  temporary,  but 
it  may  also  hasten  the  development  and  natural  teruiination  of  the  disease. 
Wounded  diabetics  may  recover,  but  they  may  die  in  several  ways ;  in  the 
first  place,  frtiui  iuflaniumtorj*  or  septic  com  plications  which  have  started  ui 
the  wound;  then  of  complications  on  the  part  of  the  brain,  heart,  or  lungs; 
and  finally  tliey  may  rapidly  die  in  a  sort  of  adynamic  condition  which  we 
cannot  attribute  to  any  well-define<l  local  or  general  complications.  The 
gravity  of  the  prognosis  is  grcAter  as  the  wound  or  operation  is  more  serious, 
as  the  quantity  of  sugar  is  larger,  and  aa  the  diabetes  is  aecom|)aiiied  with 
inon.'  auvanced  visceral  lesions. 

The  ilintiiH-tion  estublinhed  by  modem  writcrH  lietwecn  glycoHuria  and  dia- 
betes is  mlinistfible  to  a  certain  extent,  but  we  must  not  trust  ta  it  too  much, 
and  regard  aa  benign  those  wounds  which  occur  in  individuals  who  pass  but 
little  BUgar.  It  is  equally  incorrect  to  reganl  as  favorable  the  substitution  of 
albumen  for  sugar  m  tH;rt4tin  diabetics.  Except  in  urgent  cases,  we  should 
never  operate  u^>on  a  dialwtic  patient,  until  we  bave  uiade  the  sugar  disa}»- 
pcar  as  much  as  iHjswible  from  tlie  urine. 

Alcobol-diabbtes. — Although  it  has  not  yet  I>een  referred  to,  the  oseocia* 
tion  of  alcoholism  and  diabetes  cannot  be  vefv  rare,  if  we  take  into  accoimt, 
on  the  one  biuid,  the  polydypeia  natural  to  diabetics,  and,  on  the  other,  the 
advice  given  thes^e  j)utient«  to  take  stimulating  drinks.  As  {poisoning  by  alco- 
hol and  pf)isoiiing  by  sugar  bi>tb  give  rise  to  quite  wimilar  complications  in 
tlie  traumatic  centre— -dinusc  inflammation,  erysiiR-Iiiri,  gangrene — it  is  not  sur- 
prising to  find  tliat  in  the  subjects  of  alcohol-diabetes,  wounds,  which  wcro 
at  first  slight,  are  followed  by  serious  and  rapid  complications.  Tims,  I  have 
seen  a  pwicturti  or  contusion  causo  very  extensive  slougbing,  and  cathetcnzS'- 
tion  give  rise  to  double,  rapidly  fiital  nephritis.  While  an  uutopAT,'  nficn  gives 
native  results  in  cjiwos  of  simple  diabetes,  in  those  cases  of  atcohol-dialwtes 
which  T  have  seen,  grave  visceml  lesioiw  have  been  noted — L-irrhosis.  old  peri- 
nephritis, double  nephritis — which  were  very  pn.»babl^  the  results  of  the  alco- 
holisni,  and  which  would  by  themselves  bavo  given  nse  to  the  fatal  termina- 
tion without  the  concurrence  uf  the  diabetes.  More  numerous  obwrvatious 
will  permit  furtlier  study  of  this  interesting  variety  of  hybrid  disease. 


PnoSPHATPBIA. 

Glycosuria  is  not  tlie  only  form  of  diabetes ;  in  tbe  same  rank  must  be 
plactxl  simple  polyuria,  or  diabetes  insipiduH ;  i>hoB]>lmturia,  or  phosphatjc 
diabetes;  lizoturia,  and  finally  uric  diabetes,  which  H!u>niates  so  frei|nently 
with  diflbetcH  mcllitus.  Who  kiKiws  indewl  whether  the  list  will  not  tnicomo 
more  exteusivo,  and  whether  it  will  not  be  necessary,  at  some  future  period, 
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to  add  the  exaggerated  elimiiiatioii  of  the  chlorides,  or  of  any  otlwr 
fitances  couttiiiLuU  in  the  uriiie?  For  the  present,  I  have  but  littk  to  say  I 
regiird  to  the  relations  existing  between  ii^uriee  and  these  various  fomu 
diabctce.  Iii  a  very  large  and  utout  man  a  slight  contut^ed  wound  of  tbe  I, 
did  not  heal,  and  tended  to  become  transfomitS  into  an  ulcer.  Ejcauiiimtii 
of  the  urine  showed  that  the  patient  was  aEotorie  to  a  high  degree.  Oti  iIk- 
otber  hand,  a  young  scrofulous  individual  rasscd  daily  from  12  to  15  Wtn* 
[12J  to  !6  quarts]  of  urine  as  dear  as  water.  DiHurtieulation  of  the  fii*t  mttn- 
tarsal  bone  had  ti»  he  iH-'ri'ornied  ;  it  was  followed  by  no  eozopUcation,  and  the 
wound  lieiiled  vvitliotit  delay  or  difficulty. 

X  have  collated  more  abundant  and  more  interesting  material  with  regard 
to  phoBphaturia.  It  has,  iu  the  first  plate,  api>eared  to  me  to  play  u  im- 
portant part  in  frai^ilitas  ust^luui,  and  in  the  spuutaneous  fra<:Uircs  which  occur 
without  previouri  eireuniseribed  lei>ious.  Certain  fkets  would  j^iennit  us  croi 
to  etttitbhsh  relationships  between  oi^^iio  afiec-tions  of  the  Ixjnet^  mtd  pbu^ 
phaturia,  although  it  is  impossible  to  docide  wtjetlier  the  latter  be  lauae  or 
cftw'-t..  We  will  often  find  an  exaggerated  elinunation  of  pho&phate?  iuc-aw* 
of  polyuria  in  sorol'uloiis  children  simering  from  osteitis.  I  have  several  tima 
observed  tlie  disiwtnms  influeiiee  exeri-ii^ed  bv  pho»phatuHu  u[>on  the  kxal 
progrc*M  of  iiyuries.  I  have  not^^l,  for  example,  a  eonseeutive  hcmorrhagc.i 
dithise  phlegmon,  orange-colored  suppuration,  purulent  deetrut-tinn  of  the  fve 
after  the  operation  for  cataract,  marked  delay  iii  the  union  of  fiuctun«,  etc. 

Am  a  eeijuel  to  welWharattterizefl  maladies,  it  would  be  proper  to  rtiKly.m 
their  relations  to  netrideiital  or  surgical  iiijviries,  certain  teinp^^rarj'  states  whidi 
aeeun.'dly  are  not  pathologu^il  in  the  literal  sense  of  the  wnnl,  and  yet  iluniic 
the  duration  of  which,  the  organism  finds  itself  under  peculiar  t.-ou<u- 
These  states  include  de7ititio7i^  pubert;/,  menstruation^  the.  menopau^,  ptfj'-t:-:;. 
tiiK  puerperal  stiiU.,  and  luctation.  In  the  opinion  of  tlie  public,  these  ««>- 
ditioiis  Iittve  a  very  numifci^t  influence  upon  previously  existing  or  inrtr- 
current  dlBcaBes,  and  it  would  be  very  useful  to  know  exactly  wln'tlier  it  vim 
the  same  iu  regard  (o  wounds.  The  question  of  surgicjil  uiterferemv.  aiw. 
arises  very  frequently  in  the  two  extreme  jjcriods  of  life,  infaaicy  ami  ^-1  .:■. 
OpiniouB  difler  widely  as  to  the  course  of  iniuries  and  the  manner  in  whi' 
are  tolerated  nmler  these  circumstances.  Unfortunatelj*  we  have  not  nuiii  lu^ 
materials  to  clear  up  all  these  pntbleuis ;  we  barely  poesees  a  few  Cicte  iu  n> 
gar<l  to  preifnaticy  and  tlie  puerperal  state,  and  to  (>|H»rations  in  childluMl  awl 
old  age.  t  give  here  a  brief  Buuiraary  of  wliat  is  known  to  science  jj|| " 
these  tiubjecta. 

Pregnancy. 

This  (^aecftion  was  detmtetl  at  length  in  the  International  GottglMflf 
Geneva,  m  1877.     It  waa  e»tablishe<l  that  pregnancy  and  tniumati3m  iwiy 
run  their  course  ituraliel  to  each  other  in  a  noniud  manner,  without  influ- 
encing each  other  in  the  slightest  degree,  even  when  the  injuries  are  extreoietf 
serere;  that  pregnnnoy  may  disturb  the  reparative  process  b^-  delayinj;  or 
hindering  healing,  and  hy  giving  rise  to  various  wound-compUcatioiu  ai  tlie 
iiyured  point;  it  may  also  aggravate  certain  non-traumatic  affections  in  such 
a  maiuier  as  to  ri'uder  necessary  and  even  urgent,  oi)crations  which,  in  tlic 
non-pT-egnant condition, could  have  been  avoided  or  poBt]xinc»l.     ThedtJuyO' 
hindrance  in  the  hcflUng  of  wounds,  which  is  produoco  by  prcgnaocy.  B>*y 
cease  immediately  after  delivery,  which  restores  to  the  reparative  touclem-TalJ 
its  p<>wer. 

Accidental  or  operative  wounds,  even  the  slightest,  may  interfere  n'iti 
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gcfttation  in  several  ways:  by  provoking  abortion  or  premature  delivery;  by 
canning  the  doatli  of  the  mother  with  or  without  that  of  the  child,  and  either 
before  or  atUr  that  of  the  child. 

The  uomml  tenuination  of  the  pregnancy^  that  is  to  say  the  reciprocal 
independence  of  the  tmunmtism  and  of  the  pregnaiioy,  may  be  fortjstjeii  and 
announced:  when  the  wound  ia  remote  from  the  genital  aiiparatUH;  when  it 
aft'iMrta  healthy  tisauea ;  when  it  U  alight,  simple,  and  not  conudicateil  pri- 
marily or  coniw-'cutively  by  uuv  accident  c-apable  of  iTaiisformiiig  the  wounded 
pereon  into  a  sick  one ;  and  wncn,  un  the  otlier  hand,  the  utvnis,  the  f<.ptus,  and 
Its  annexes, are  auatomicallv  mid  phvHiologieiilty  normal,  and  when  the  ma- 
ternal oi^nism,  which  has  been  ftUildenly  tiubjected  to  the  injury,  ie  sound  or 
nearly  so,  that  is  to  say  froo  fn»m  all  constitutional  disease  existing  either 
before  or  after  tecundatiou,  and  when  it  renmina  »o  uftt-Twanls. 

The  iiijurioufl  intlueuce  of  tmuuuitism  upon  pregnancy  and  the  various  tor- 
minations  which  follow,  may,  in  turn,  Ix;  foremcon  and  dwlurwl:  when  the 
wound  aftectH  the  tVptiw  an<l  its  anncxcji,  the  utenw,  and  the  other  organs 
pertaining  to  the  genital  splicre,  and  when  thcsm  |Mirt«  are,  in  adv;ui(x%  altered 
in  varioua  waya ;  when  the  won nd  ih  extenaive  or  grave  hi  it*<olf,  or  when  it 
affectA  organs  e«sentml  to  the  life  of  the  mother ;  when  the  mother  has  sui- 
fered,  before  the  reception  of  the  woiuid,  fi-om  a  fonstitulionul  morbid  eonili- 
tion,  or  fpjui  a  circumscrihed  iitfection  which  rt^iiders  abortion  jiossible  and 
probable;  or  when  some  compHoirion  starts  trom  the  wound  or  its  immediate 
neighlj<jrho<Ml,  and  ia  at  all  events  capable  of  weakening,  shattering,  or  poi- 
soning the  maternal  or  f*etal  orgunhuus. 

^  We  may  hope  for  and  declare  the  favorable,  though  uidirect,  action  of  sur- 
real traumatiBm  i!p<»n  pr-ognancy,  when,  by  the  aid  of  even  a  serious  opera- 
tion, we  can  suctniml  in  removing  an  affection  which  is  still  more  dangi'mua 
to  mother  and  child. 

Tlie  a^gmvalion  of  certain  morbid  conditions  in  the  pregnant  woman  \a 
exidained  t^'  the  general  or  local  modifications  which  pregnancy  produces  in 
the  circulation,  in  nutrition,  in  the  composition  of  the  blood,  and  hi  the  gene- 
Bisof  anatomical  flemcnta;  and  in  the  same  manner  is  explained  the  mvor- 
abW  at-tioti  of  tlelivery.  which  suppresses  various  pathoiri-'nctic  cauw.'.s.     "Wc* 
can  understand  the  hurtfid  effect  of  the  puei-penil  con-fition  upon  tmuma- 
ttsm,  contract*il  alter  delivery,  ifwc  tuku  into  consideration  the  conditions 
then  presented   by  the  iiyurics  which,  in  fact,  often  involve  titiisued  that 
are  altered,  or  prt»fouudlv  ntodified  in  their  structui-c  and  proportiiw;  indi- 
viduals already  woundctf  by  tlio  mere  fact  of  the  uterine  tnuinia;  women 
alrvady  sick  in  cnnserpioncc  of  pregnancy  itself  or  of  the  oonstitiitiomil  condi- 
lions  which  may  be  associatcil  with  it.     Whenever  a  woman,  iluring  tho 
[terifMl  i>f  fecundity,  is  wouiulcd  aividciitally  or  as  the  result  of  a  surgical 
0|>i;ration,  we  should  always  determine  whether  she  is  in  a  condition  of  ])reg- 
mucy  or  not.     In  the  former  event,  we  should  not^  with  extreme  care,  imme- 
diately at^r  the  injury  op  before  the  opi^mtion,  the  organic  conditions  of  the 
lUother,  the  stat*  ot  her  genital  apparatus,  and  that  of  the  pi-oduct  of  conceiv 
tioti.    In  case  of  an  acciflental  injury,  the  local  an<i  general  treatment  should 
te  dirocte^l  to  moderating  or  preventing  the  direct  or  indirect,  disastrous 
*feete  of  the  wound  upon  the  gi'nital  apparatus*;  to  maintaining  the  ])ati«it 
KU  Of  restoruig  her  to,  the  condition  of  <»ue  who  is  simply  woundetl,  and  to 

ercvent  her  trom  lieing  changed  into  onu  whu  is  sick ;  to  jialliating  or  com- 
ifing  every  injurious  effect  of  pregnancy  upon  the  re|)arative  process;  hi  a 
•"onl,  to  preventing  abortion. 

^hen  abortion  occurs,  we  should  wateh  the  wound  to  ward  otf  any  possible 
^T^rnvation.  and  the  uterus  to  |jreveut  the  septictcmia  of  which  it  is  sometimes 
(^"  atttftiiitf-iwint  and  the  seat. 
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Sumeul  mtert'creiicc  is  not  liitcrdlftcU  durmg  pregu&ucy,  but  U  iubjectl 
epoeiat  rules.  Wc  ehciuld  oijenitv  uj)Oii  a  pregnant  wotobii  with  the  KmUerf ^ 
reserve,  and  fiometimes  refuse  absolutely;  but  it  would  be  an  equalHi' )tt»v« 
fault  to  abstain  systematically  in  all  taw**.  The  aft'ection*!  which  are  ameoible 
to  operation — more  numerous  during  gentatiou  than  during  the  non-pregniBt 
state — arc  dividiad  into  several  categonon  which  suggest  the  following  rekt 
of  practice  :— 

To  uiierate  at  once  in  thoae  ufCe^^tionR  whi^h  immediately  eudaiiger  tbetife 
of  the  mother,  and  againttt  which  medical  treatment  would  be  cerUinlTV 
almost  cx'rtainly  unavuiling ; 

To  o[wnite  ulwj,  at  a  i*iiituble  time,  and  after  having  tried  j«Uiative  or 
ourative  remedies,  in  thone  diweaw«  which,  although  not  immcuialely  aim- 
promising  lite,  endaritrer  it  by  their  progress,  and  twid  to  become  im-Qnibkii 
not  met  with  energetic  treatment ; 

To  oiwnite  also  in  thoae  atlections  which,  witliout  disturbing  pivgnaiici 
and  without  beuig  aggravated  by  it,  become,  at  its  t4?miination,  cauie*  of 
dystocia.  In  thwto  ejiseti,  the  mirgwMi  may  openile  before  or  at  the  Ttrr 
period  of  delivery,  uixm  the  mother  or  npon  the  fu-tn»,  the  premature  ujxii- 
sion  of  whinh  may  lie  induced.  An  attempt  should  be  made  to  save  lullt 
the  inatenial  and  fa:tal  Uvea,  but,  if  this  be  imj)oei<ible,  the  latter  must  be 
mihesitatin^ly  wicrificed  to  the  former ; 

To  abstam,  as  far  as  poasible,  in  those  affections  which  are  uninfluenced  by 
pregnancy — and  which,  in  tnm,  only  compmmiRO  pregnaory  and  parturitinn 
mdirectly— by,  as  far  as  juMwible,  allowing  nature  to  act,  and  by  uiiliu^  La 
by  mild  measures ; 

To  abstain  absolutely  from  every  operation  for  affections  which  com^ronUN 
only  the  form  or  function  of  organs  of  secondary  importance,  or  which  in 
susceptible  of  spontaneous  cure  after  deliver)' ; 

To  avoid,  us  far  as  i)OrtrtibIo,  even,*  operation  during  tlie  puerpcps!  stfttt 
Li  case  of  danger,  to  operate  rather  during  pregnancy,  and,  under  ojiinwite 
circumstances,  to  iKwtpoiie  interference  until  a  peiiod  sufficiently  reowte 
(two  to  four  months)  from  delivery.  " 


Invancv. 

The  benignity  of  wonndu  and  purgical  operations  in  children  is  univi 
admitted,  and  the  explanation,  moreover,  is  simple.  In  tact,  at  this  ^ 
of  life,  constitutional  dtseases  are  not  deeply  rooted,  but  of  recent  date; 
viscera  are  for  the  most  part  healthy ;  and  connective-tissue  proliferation 
regeneration  of  tissuoa  occur  with  promptness  and  energy,  etc  We  musi 
not,  however,  i-egani  this  benignity  as  a  rule  without  exceptions,  Aibn-pjic 
children,  poorly  nonrished,  syphilitic,  or  tubercular,  or  who  su&er  fn>ai 
calculus  with  nephritis,  readily  fall  a  pr^y  to  the  cousequenoee  of  ilKtr 
wounds. 

In  this  long  period  of  childhood,  moreover,  we  should  establish  cati 
acconling  to  uie  age,mid  i-onsidor  also  the  particular  «iriety  of  oueration ' 
is  in  question.   The  new-born,  tor  example,  support  loss  of  blooa  and  rwiri'.^a 
diet  very  badly  ;  and  tho  reaulting  oontra-indications  continue  at  least  mIi 
the  twelfth  or  fifteenth  month,     ft  is  for  tliis  latter  reason  tliat  we  p*^ , 
until  the  fourth  or  iifth  year,  if  not  later,  comjilicated  uiK'rations  Ofrti  *j 
mouth,  lips,  hard  or  soft  palate,  etc.    The  small  size  of  the  parts  also  rel«p»*  j 
to  the  period  of  late  childhood  certain  anaplastic  operations  upon  tiejwi'' 
and  fingers.     Finally,  wo  wait  still  longer  before  undertaking  the  (in* " 
certain  imperforations  in  the  female  sex. 
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Sornp  old  |icople,  wTiom  we  should  TOther  call  aarwl  than  old,  tolemto  tnrn- 
matic  lesioiw  as  "well  tm  udultM.  In  others,  on  the  contrary,  the  repamtive 
process  remains  im|>erfeet.  Interstitin!  woiinda  suppurate;  immediate  union 
feilfl;  local  inflammations  do  not  remain  circumflcriljed ;  ganereno  attaeks 
the  detached  and  thinned  integument ;  siiaplc  fractures  unite  slowly ;  eevcre 
coiitusioiia  arc  complicated  by  diffuse  phlegmon  and  bloughiiig.  At  other 
tiinCvS,  the  seat  of  traumatism  remains  mdoleut,  without  tone,  and  languish- 
ing ;  hut  threatening  internal  inflammations  are  set  up ;  pneumonia,  nephritin, 
meningiveneephulitifi  declare  themiieh'cs,  followe<l  by  tliL'ir  train  of  general 
adynamic  or  ataxic  aymptoms,  and  deatli  promptly  enfiuee.  The  autopsy 
almost  always  reveals  a  previously  existing  bad  condition  of  the  great  viscera, 
which  eutailtf  the  same  consequenceH  :l«  ui  adults.  In  individuals  who  are 
apjmrenth*  healthy  desjiite  advanced  age,  the  organs  have  sufficed  for  the 
needs  of  a  regulated  and  tranquil  life;  the  trannmtiftni  occurs,  gives  a  shock 
to  the  economy,  stirs  up  old  mor!ji<i  susceptibilities,  and  destroys  an  organi- 
Ltion  which  hoa  only  maintained  itself  in  <M^uilibrium,  as  it  were,  by  accident 


GENERAL  PRINCIPLES  OF  SURGICAL  DUGNOSIS. 


D.  HAYES  AGNEW,  MJ).,  LL.D.. 

^SAKTOS  PROPSUOB  or  HtllUlKBX  IX  TflS  CXITSB8ITT  07  PIXXSTLTAjrU,  itBflBOa  TO  TtU  FSXKSYLTAVIA 

IIOSPriAL,  rUILAbBLPUIA. 


Oprbativk  Medtcint!  must  bo  based  on  exact  knowledge.  Tlio  cunning  of 
the  hand  t-an  bo  Katoly  cHrectwl  only  b^*  the  wisdom  of  the  head.  To  be  able 
to  diBcriininato,  with  accuracy,  the  various  morbid  conditions  of  tlie  human 
body,  19  the  highcHt  (luallficatiou  of  a  physician.  Such  knowledge  L-an  oidy 
be  attaincil  by  large  experience,  by  halnta  of  close  obsenation,  by  the  ability 
to  Ic^icitUy  uisiiose  of,  or  elassify,  jiheiiomena,  and  by  the  possession  of  a 
sound  jndgniunt.  In  the  formulation  of  plienomeiift  glwinwl  from  the  ilnmaiii 
of  physicn,  the  student  is  (joncenieil  with  matter  alone,  tbe  beba\Hor  of  whieh 
IB,  under  Uko  circumBtancen,  uniform.  The  physician  also  has  to  deal  with 
material  forma,  but  these  forms  are  instinct  with  life  and  intelligence,  factoni 
which  necessarily  render  the  problem  for  study  va^itly  ntore  complex  and  more 
difficult  of  solution.  It  iK,fon!*oqueTitly,  nooasvtank  to  accurately  interpret  the 
jihenoiiiena  of  iiit^iiisc,  and  to  ascertain  with  abKolnto  certainty  it«  true  tiatuiv; 
and  yet  it  in  only  when  »UL*h  knowlwlgo  hart  boon  obtained  that  the  plivftician 
or  surgeon  can  safely  venture  to  administer  remetliea  or  to  counsel  oiicrationft. 
Thedia^iostieian,  to  be  properly  equipped,  muat  have  cultivated  an  oxu^n- 
aive  domam  of  study.  Anatomy,  Physiology,  Pathology,  Cheuiistrv'i  Physics, 
and  Mental  and  Moral  Philosophy,  constitute  the  foundatiuixs  of  "dmgnostic 
knowleilge. 

Li  pursuing  tbe  investigation  of  surgical  disease,  two  methods  are  practised, 
uam^y,  the  analytical  and  the  syixthctlcal.  Bj'  the  firat,  the  fturge»in  com- 
mencee  his  inquiries  at  the  origin  of  the  affection,  and  traces  it  down  to  the 
time  of  the  iuvestigation  ;  by  the  second  plan,  the  examiiuititm  commences 
with  the  present  nhcnomena,  and  follows  thorn  Iwick  to  llie  beginning  of  the 
JiseuHC.  (Ycnerally  the  first  or  analytical  metln'Ml  ic  puivue<r,  although  the 
latter,  or  fivntheticiil,  will,  in  certain  instances,  be  found  prcfemble. 

The  examination  will,  in  the  lai^-st  number  of  tasert,  Ih;  most  Ruccossfid 
when  it  is  intrtKluced  by  eliciting  a  general  historv  of  the  cttmplaint,  aiut 
afturwards  obtaiuuig  jjarticulars.  Such  a  counse  is  loss  embamist<ing  to  the 
patient,  and  tends  to  estabUsli  the  practitioner  in  his  or  her  confidence.  The 
^■pbBCuritv  which  attends  some  cases  may  require  tliat  both  the  anal^jtical  and 
^&e  Bvnt'hetioal  methods  sliall  Ik.' employed,  and  even  then,  it  is  not  inqMiRsible 
that  "the  secret  of  diaeaiie  may  dety  and  baffle  tbe  tactics  of  the  wisest  diag- 
noetic  ian. 

B  AVheuever  the  suixcon  is  conipeUed  to  abandon  ccrtitudcti,  and  to  base  his 
"  opinion  on  probabilities,  he  is  on  ihuigeruus  ground,  and  should  either advam'e 
«iutiouely  or  not  advance  at  all;  the  latter  course  should,  by  all  means, be 
K  adoptetl  when  there  Is  no  urgency  for  active  measures  to  be  taken.  A  few 
■  vol..  1.— 22  (  337  ) 
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hoars'  delay  will  often  clear  away  all  obecarity,  and  render  perfect!)'  plut 
problems  which  were  before  ludolublo. 


DZTFICULTIEB  VS  SUMICAL  DlASNOBIS. 

The  diffictiltiea  which  environ  the  investieation  of  disease,  arise  from  Bevtnl 
sources.  Among  these  may  be  meutioued  the  reluctance  with  which  majiv 
consent  to  coiimnmicate  any  iiifoniiutioii  calculated  to  aftect  unfavnraMy  tiip 
social  or  physk-al  etaiidiug  of  themselves  or  tliose  w^ho  may  be  related  uAhm 
by  consanguinity.  Thie  difficnltj-  can  bo  overcome  only  by  the  pereonal  tact 
of  the  surgeon.  In  this  matter  there  exist  very  great  differences  anwmg 
practitioners.  Some  men,  either  from  constitution  or  education,  are  nofot- 
lunate  iu  never  being  able  to  secure  the  entire  confiileuce  of  a  [utiont,  wliiW 
others,  more  favoreil,  by  a  kind,  symiiatheticr  manner,  an  ii)8)iiuatinf!  aiMnss 
and  other  amenitioR  wliicb  impart  a  loadstone  attraction  to  character,  will,  in 
a  few  minutes,  obtain  such  a  mastery  over  the  will  and  the  aflectioos  of  da 

fiatient,  that  nothing  will  be  withheld.  There  are  also  coostitatioDal  p«»- 
iarities  and  idiosyncrasies,  which  impart  to  the  phenomena  excited  by  morfiid 
impressions  unusual  characteristics,  altogether  dissimilar  to  those  devi'Vjjed 
in  most  pcreons  under  the  operation  of  like  canae*.  The  similarity  of  the 
morbid  phenomena,  which  may  result  from  difteases  altogether  nnlikp,  ood- 
atitutes  another  source  of  embarrassment,  as  do  also  the  wide  range  of  sitd- 
pathy  which  prevails  iu  the  human  body,  aiid  the  reflex  iinpressionA  w£idi 
tend  to  disguise  their  original  source,  thus  diverting  the  attention  from  the 
real  to  the  unreal. 

The  interrogation  of  a  patient,  like  that  of  an  unwilling  witness  in  aooon 
of  justice,  requires  considerable  skill.  Sometimea  it  is  desirahle  to  allow  tie 
patient  to  narrate  the  history  of  his  OTvn  case,  provided  tJiat  he  adherw 
strictly  to  the  subject  of  inquirj',  and  doea  not  wander  off  into  useless  digres- 
eiouB,  or  matters  altogether  non-essential.  A  license  of  this  kind  will  often 
disclose  poculiaritice  of  character  which  will  prove  of  value  in  the  geoenl 
estimation  of  the  case. 

Questions  should  be  put  in  plain  words,  free  from  all  ambignity  and  from 
technical  terms.  The  answers  of  the  patient  should  be  as  briet  and  concise  as 
poiMiible,  or  ai5  may  be  consistent  with  furnishing  the  desired  information- 
In  order  to  secure  exactueae  and  brevity  of  statement,  no  leadii^  or  suggei* 
live  questions  should  he  asked.  Undue  levityof  manner,  either  w  interrogfr- 
tion,  or  as  excitetl  by  tlic  language  used  by  tne  patient,  Ls  to  be  deprecstfid. 
Such  a  manner  is  caleulated  to  wound  the  sensibilities  of  the  anflerer,  tad 
lays  the  profession  open  to  the  charge  of  tjeing  unfeeling.  It  is  not  to  be 
expected,  that  the  uneducated  should  describe  their  seoaaiions  in  granuittti- 
cally  constructed  sent^'uces,  or  in  the  most  fitting  words. 

When  it  becomes  noocaanry  to  question  women  on  matters  of  a  priratt 
nature,  the  inquiries  should  be  framed  in  the  most  delicate  language,  »iid 
should  never  be  pressed  beyond  tj»e  strict  lM>unds  of  propriety,  or  from 
motives  of  curiosity.  With  youne  women,  much  omlwirrassment  is  avoidftl 
by  addressing  the  questions,  and  obtaining  the  answen*,  through  a  nwtiiffflr 
elderly  friend,  rather  than  directly  to  ami  from  the  patient. 

The  influence  ofdisesiHe  in  clmngiug  the  moraZe  of  the  sick  must  never  fe 
forgotten.  Under  morbid  inftuenoes,  the  most  amiable  character  tni;  ^ 
transformed  into  one  which  is  fretful,  irascible,  or  morose ;  and  lienc*  ^ 
necessity  on  the  part  of  the  surgeon  of  making  due  allowance  for  departn"' 
whlrb,  under  other  circumstances,  would  be  r^arded  as  uu<nvil  aadiaext^  j 
ablo. 
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TTnless  absolutely  uecesaary,  uo  exposure  of  the  pcraou  should  be  made  in 
conducting  exnuiinntiouH ;  nor  should  the  use  of*  iuBtrtiincntj^  be  repeated, 
ofteucr  thau  the  iiatui-e  of  the  ease  domniKls.  In  fine,  t}ii*  sfric-test  fornmlity 
iind  absence  of  familiarity  ought  to  be  maintaincHl  between  the  surgeon  and 
tiifl  patient,  alike  with  the  poor  and  unlettered,  m  with  the  rich  and  cul- 
tured. 

In  the  examination  of  a  caee,  whether  medical  or  surgical,  the  inquiry  will 
be  both  general  and  special.  In  the  former,  or  general  examination,  the  que^ 
tiouer  endeavors  to  obtain,  from  the  i>atient  or  bin  friendp,  a  history  whit-h 
will  include  the  particulars  of  age,  sex,  social  aindition,  habita,  occirpation, 
pcfiidence,  family  antecedents,  etc.  The  sj^rcial  inquiry  wiU  l>e  confined  to 
obtaining  such  iuformatiun  as  may  be  learned  by  a  pcraonal  examination. 


Geskral  Examination:  History  of  the  Case. 

AoE. — The  Influence  of  age  in  giving  shape  to  surgical  inquiries,  and  in 
solving  the  problem  of  disease,  is  very  important,  'fne  notable  irritability 
of  the  nervous  system  in  childliofid  and  adole»cence,  imprcsHc**  a  peculiar 
physiognomy  on  most  of  the  att'ections  Ijelonging  to  infantile  life.  For  ex- 
ample, the  irritation  of  a  resisting  gum,  in  dentition,  may  be  reflected  to  ^e 
remotest  parts  of  the  body,  and  may  cjinw  the  moct  tlisonlerly  and  spasmodic 
action  of  the  entire  muacular  system.  Such  phenomena,  when  occumiit;  in  an 
adult,  would  be  referred  tu  an  entirely  dirtbrent  source,  and  would  excite*  ap- 
prehension of  a  much  graver  state  of  things  than  when  the  subject  is  a  child. 
A  pain  in  the  knee,  in  a  child,  would  immediately  direc-t  attention  to  tlitt 
hip-joint.  Abdominal  pains  and  grunting  respiration  would  suggest  tlie  pos- 
sibility of  disease  of  the  vertebrae.  Oenical  enlargements,  which  in  the 
adult  probably  would  be  regarded  as  cysts,  carcinomata,  or  sarcomata,  would 
in  the  child  be  construed  as  udenomata. 

Vesical  irritation  iu  children  suggests  the  presence  of  urinary  calculus, 
while  in  a  person  advanced  in  life,  tlie  Aanie  symptonta  would  be  referred  to 
cystitis  or  to  an  enlarged  prostate.  In  legions  rennlting  from  violence,  aitect- 
ing  the  extremities  of  Ixmes  in  children,  the  prolmbility  of  a  sejtaration  of  the 
epiphysis,  an  accident  which  could  not  occur  in  nn  adult,  would  necessarily 
enter  into  the  consideration  of  the  casi.'.  A  force  which  in  a  young  adult 
would  cause  a  fnn-ture  at  the  up|ier  end  of  the  femur,  external  to  the  capsu- 
lar ligament,  would  be  likely,  in  an  individual  over  fifty  or  sixty  yean*  of 
ftjge,  to  produce  a  j<imilar  lesion  witbin  the  joint  Finally,  tbe  discawes  pe<.m- 
har  to  childhood  are  the  different  exantbemata,  as  84:arlet  fever,  nu^asles,  etc; 
inflammatory  affections  of  the  upiJer  part  of  the  alimentary  and  retjpimtory 
puasages — as,  for  example,  tonsillitis,  aii>htheria,  laryngitis,  and  tnic-lieitis — 
are  awo  common  ui  youtu.  In  middle  life,  inflammatory  attackt*  affecting  the 
thoratrio,  alxlominnl,and  cranial  viscera, arc  most  oonmionly  met  with;  while 
in  advanced  life,  the  characteristic  nuiladies  are  such  as  affect  the  genito- 
urinary organs,  or  cause  structural  degenerations  in  the  bloiKlvi^ssf^l  system. 

Sec. — There  exists  such  a  radical  djtierence  between  the  physi<-al  and  psy- 
chical nature  of  tbe  two  sexes  in  health,  that  it  is  reasonable  to  expect  that 
their  peculiarities  should  be  intensified  under  the  i>orturbing  operation  of 
disease.  In  the  moral  constitution  of  women,  the  emotional  element  prepon- 
derates, and  in  the  physical  organization,  the  sexual  system.  Tbe  nautiun  of 
the  latter  on  the  former  imi>arts  a  coloring  to  all  morbid  phenomena — hence 
the  hysterical  convulsions,  hyst<.'rical  joints,  fictitious  blindness,  irritable 
bladder,  etc,  which  are  encountered  duruig  the  active  period  of  the  utcrin« 
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and  ovnrian  fiinetioiw ;  while  at>t>r  the  climnrtorie  hoA  beeti  pamal«  womaa 
ott**ii  Ix'c<>ims4  thu  im'V  of  thcwe  liorrul  tiln-oiil  and  cflrrinomatoiis  neeplasma 
which  iittark  the  uterua  and  the  inaminary  glande.  Men,  on  the  contrarj, 
enjoy  a  siiiiruUr  exemption  from  hysteroioal  attacks,  aa  they  also  do  ftum 
fjireiiiomu.  If  a  man  coniplaini*  of  uncoAinetw  or  jmin  in  a  jmnt,  it  w^p- 
mlly  iral ^rheumatic,  gouty,  or  symptomatic  of  wnnie  nthor  form  of  iiiftam. 
lurtnon^ — iiud  not  a  mimicry  of  diwaisc;  if  a  limh  suddt-iily  lofw«  itt,  i 
l>anilysis  is  real,  and  not  a  Bimulation;  if  an  irritable  Gladder  is  ■■■ 
there  u  a  ruasouable  certainty  that  there  ia  a  true  physical  basiii  lur  iIk'  cii^ 
turbauco,  such  as  Atone,  cystitis,  or  an  eulart^cd  proetate.  Should  he  l>t.v>:tnit^ 
the  subject  of  cancer,  the  diHCtuw  will  niont  likely  prove  to  be  of  the  epiti.  li  <l 
variety,  and  will  probably  be  seated  on  the  lip  or  in  the  rectum;  and  if  in- is 
Beize<l  by  a  conviilaion,  epileptic  or  otherwise,  the  idea  of  centnil  or  t-erelw- 
Bpiiud  kwoii  xvill  be  naturally  entertained. 

Both  sfxert  furnitth  example**  of  eaixli;tc  derangement.  In  the  male,  tiny 
are  not  <if(cn  present  unless  .-ouie  structural  change  has  taken  platH*  in  Ow 
heart:  and  bloodvessels,  such  as  valvular  disease,  athemma,  or  aiieiirihiii; 
while  iti  the  female,  they  are  quite  as  ti-equently  the  r&^nit  of  reflex  irriiaii'^'n. 
Ueniia  is  metwitli  in  both  aexcs;  but  while  inguinal  hemiJi  largely  outimi 
bers  all  other  varieties  in  the  male,  in  the  fenuile  sex,  the  feuioral  varifir; 
very  commou.  While,  however,  iu  the  main,  the  |>ortrait  which  Imp  in 
dmwu  ia  a  true  one,  yet  the  surgeon  must  uever  assume,  wit)i..»tit  n  u 
critical  and  exhaustive  investigation  having  first  I>oen  made,  that,  l>^^i 
the  i>alient  is  n  woman,  <-ertaiii  synifitoms  have  no  real  or  sulistaiitial  Ui^^ 
Indi(tui*eucc  to  this  caution  has  coet  many  women  their  lives,  the  JW-aw 
having  been  unre«.'ognized  imtil  tx>o  late  to  admit  of  a  remedy. 

OcorpATiON  is  not  only  a  fi7iitful  cause  of  diseaRfi,  but  determines  in 
inatancea  the  nature  of  the  morbiii  proceas.     The  worker  in  a  nrnnu 
of  lucifer  mutches,  jirovidcd  that  a  defective  tooth  exists  in  the  jaw,  i*  pmo*^ 
to  autt'er  from  phcwphor-ncenwis  of  the  uaxilla.    The  jwiuler  becorow 
subject  of  lead  colic ;   the  chiraney-ftwcep,  of  aoot^^ancer  of  the  sei 
Persons  who  are  employed  in  the  nmnufacture  of  thcniicals,  wlio  are  eoiifltim' 
oxpo«ed  to  contact  with  iiTcapirabIc  gases,  or  who  are  habitualh*  engngwi  ia 
sand-paper  and  glue  t^tablishnients,  not  infre<|Uent]y  tall  victimi^  to  ^n 
disease  of  the  air  passages  Hud  iungi*.     The  house-maid,  »omc  of  whoeeda' 
roqaire  her  to  bo  much  m  the  kneeling  posture,  is  liable  to  Imve  an  enlai 
mout  of  the  j«itcllar  bursa.     Plumlnjrs  and  other  i>ereoiis  whose  occnpfttii 
cull  them  to  laUir  in  damp  or  wet  Ufcalitiee,  such  aa  ditches,  drains, 
are  (Miculiarly  pivdis]H)sed  to  rheumatism.     A  fiartioular  occujjation  or 
may  produt*  siu-h  alterations  in  the  tbrm  or  syuimctrj"  of  the  Iwdy  »» tf 
not  understood,  would  be  apt  to  create  much  unnecessary  apprphcutijoii  'u\ 
tlie  miiid  of  the  surgeon.     Thus,  the  alioemaker  or  the  tailor,  tniliii''  cU^" 
after  day  ovtr  the  lap-stone  or  the  lajj-boanl,  bet-omes  round-shoulden.'d.  ami 
tiually  gets  a  cnn'cd  apine^  or  changes  the  form  of  his  breast;  while  dM* 
l)oy  who  is  constantly  engaged  at  the  lathe,  deetroys,  Ijy  the  Imbiiiwl  tw  '^f 
the  same  foot,  the  bilateral  symmetry  of  the  lower  extremities. 

II.Aitiis. — TVic  influence  of  habit  not  only  constitutes  a  j>owerful  el« 
the  produi.'tit>n  of  man}'  of  the  affections  of  the  Ixxly  which  Iwcoroe 
ject*  of  medieal  or  surgical  attention,  but,  when  recognized,  niateriallj 
iies  proffuosirt,  and  exiila'        '  <  ■  ^     -i  _i  t  i 

obscui 

use  of  tobacco;  except  for  the  knowledge 
appearances  of  the  eye  would  excite  senoua  appi-ehensiou  for  iti*  fuiuiv. 
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inhabit,  not  infrw^uenlly,  in  inHtrumontiLl  in  pnKlm-iiiij  tbllifiilnr  phar^-n- 
ieiti8,  but  tlie  pH-'pHwin  wilt  Ik;  very  diftL*n'ut  in  a  «u*e  ut  thin  iiuture  ariitinff 
From  8Uiak.iiig,aud  iu  oue  Hymptoimitic  of  pulmonary  ilisaise.  Tlie  surgeon  a 
opinion  iu  iv^anl  to  a  sore  on,  or  a  rlisclitirKf  from,  tlie  male  or  female  gi-ui- 
talia,  will  be  uittuencc<l  in  no  amall  degree  by  the  knowii  purity  or  depravity 
of  the  Liutient.  But,  on  the  other  hand,  a  cha«te  and  virtuous  yonng  woman, 
or  an  innocent  wet-nurse,  may  suH'er  unjustly  in  c-liurac!ttir,  the  one  hiiving 
biSLin  infe(;to<l  by  an  impure  kiss  from  u  lover  wliot»e  liit  bcarw  a  syphilitic 
crack,  and  the  other  by  suckling  a  syphilitic  cliild.  In  cnildlitH)d,  u  prepuce 
clon^atcnl  by  habitual  ti-action  with  thr  fiiigcr«,  at  uuce  cxt-it^v  the  susitirion 
of  either  stone  in  tlie  bladder  or  the  existwu'e  of  a  tight  iihimosis.  Sexual 
weakueiWjWhen  aficertainod  to  be  the  rt*ultof  venereal  exfiww, awumes  a  very 
UiiFerent  imjKirtance  from  that  which  it  posseascs  when  indui-erl  by  tlie  oxa- 
late of  lime  diatlictiis,  or  by  spinal  coucuasion. 

ANTErRi>KNT  lIisTORT. — This  embnu'Ofl  a  histoi^  not  only  of  the  ibist  life  of 
the  [mtit'ntjjur  also  of  that  of  hisaneestorft.  Nothing  is  IjettercfltiibliHlied  than 
the  transniissibility  of  disease.  It  is  much  mon*  likely  to  ahido  with  the 
children,  tlian  tiie  wealth  which  they  iiilicrit.  Singularly  enoiigli,  it  somo- 
time»  happens  tliat  morbid  legui'ieK  will  skip  a  generation  and  up])car  in  the 
Buct'eeding  one,  although  such  cannot  he  m'ul  to  be  the  rule.  'Hie  value  of  a 
knowletlge  of  antecc-dents  in  impaitlng  certainty  to  diagiuMis,  is  imitleuluble, 
A  patient  who  iu  the  i>flst  has  been  the  victim  of  syphilis,  and  who,  afler 

f(roi>ahly  the  Ia]ii*e  of  veara,  is  attai-ked  with  jiains  in  tin-  loiirse  of  certain 
lones,  will  demand  a  dirtercnt  kind  of  treatment  from  that  proper  to  u  case 
of  idiopathic  rhcunmtism  ;  and  the  same  will  be  true  of  an  iritis  arisiug  from 
a  similar  cause.  There  are  many  instances  of  pereons  who  cxJiihit  symptoms 
of  pulmoimry  disease,  but  in  whom  no  detectable  lesion  exists.  Tlie  physi- 
cian may  be  in  doubt  as  to  the  noceesity  of  a  change  of  elinuite,  but  it  it  be 
shown  that  a  matcnml  or  paternal  ancestor  has  died  of  tuberculosis,  that 
doubt  will  be  inmieiliatcly  solvetl  and  the  clmnge  advised.  A  pain  in  the 
knee  or  in  anyotberai-Ticularion  of  a  child,  awakens  umt-h  m<ux' anxiety  wheu 
it  i&  known  that  there  is  an  antecedent  history  of  tuliereular  discasi;;  and  so 
in  the  clinical  investigation  of  oljacure  tumors,  the  diagnosis  is  influenced  in 
no  small  degree  by  wliat  can  be  learned  with  regard  to  the  physical  sound- 
new  or  unsouudtiess  of  nncesUws  and  other  relatives. 

Personal  History  is  no  less  important  than  a  history  uf  antecedents  iu 
interpreting  morbid  phenomena.  In  this  is  compriseri  a  knowledge  of  (H>iv- 
Btitutiomil  peculiarities.  An  individual  possesswl  of  a  Aan<}ainf  temjterameiit, 
as  numifcsted  by  the  jiosscission  of  a  strong  and  vigorous  heart,  a  full  and 
bounding  pulse,  a  Horid  complexion,  a  warm  surfac-e,  and  tlie  other  signs  of  a 
domiiuUmg  viiecular  system,  is  one  [(ifdisposeil  to  ai-nte  inflammation  of 
ditten^nt  oi^aiis.  Apprised  of  such  a  iHnwtitutionjil  prediHpositlon,  the  sur- 
geon will  be  ever  on  the  alert,  anticipating  these  eomplii-ations,  and  prepared 
to  comliat  tlium  before  they  have  gained  strengtli  or  have  become  fully 
entrenched.  The  patient  nuiy  possess  a  i>hlnjiiuiUc  temjwramcnt,  character- 
ixed  by  a  dark  complexion,  a  lazy  circulation,  and  obtuse  sensibiUty,  with 
the  mental  operations  an*l  IxMlily  movements  alike  conducted  sluggishly. 
Individuals  so  oonstituttKl  are  sutltd,  inditferent  to  huffcring,  and  disisised  to 
endure  riuietly  rather  than  comi>hiin  by  word  or  otiior  domotistnition,  flere 
the  tenaency,  on  the  ])art  of  the  medical  attendant,  is  tn  iindervulue  the 
power  or  severity  of  the  disease  or  iiyury,  and  to  be  bt^trayed  into  a  false 
senee  of  wx-urity  while  the  mischief  is  underrated  or  is  not  deteotal  until  too 
late  for  suuee^ful  nuuiagcmcnU     Allowance  must  also  W  mmlc  for  personn 
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of  a  nervous  temperament,  those  restless  individuals  with  quick  morenunt 
whone  circulation  ia  easily  excited,  and  who  endure  ])airi  badly.   Their  eicesaire 
feasibility  and  easily  extorted  conipluiuta  must  be  largely  discounted. 

There  is  another  aspect  in  which  personal,  antecedent  historj*  fdtould  be 
coneidered,ftnd  which  luuat  influence  diagnusiB.  Thus  if  a  jointBhoaldsoddmljr 
become  swollen  and  painful,  the  disorder,  aside  from  any  previous  bifltot^, 
might  be  attributed  to  very  different  causea;  but  if  it  were  aaoertatned  tbt. 
immediately  before  the  occurrence  of  the  trouble,  the  patient  had  met  with  a 
fall  or  a  violent  wrench  of  the  Umb,  all  the  phenomena  would  be  refenwJ  u> 
a  sprain.  If  it  should  be  known  that  an  attack  of  epilcpsj'  bad  been  j«^ 
ceded,  at  sonic  interval,  bv  violence  applied  to  the  head,  it  would  not  oolr  be 
logic-al  to  refer  the  convulsion  to  a  tmnmatic  origin,  but  a  knowledge  of' tiw 
fact  would  be  of  the  utmost  value  in  determining  the  propriety  of  operRtion 
lu  a  case  of  facial  paralysis,  both  the  diagnosis  and  the  prognosis  wodd 
be  modified  by  learning  thiit  the  Itwa  of  power  Imd  followed  a  blow  bdo« 
tjie  ear.  A  person  nicked  up  in  a  state  of  coniu,  and  with  the  smell  nf  liquor 
on  his  breatli,  might  be  subjected  to  a  damaging  and  uuiuRt  criticiiun;  oiie 
which  would  bo  quickly  recalled  if  it  shouKi  at^erwarda  appear  that  Uie 
patient  hud  &lleu:  or  been  prccipitatcil  headlong  trom  hlfi  carriage  or  hi»  boiK. 
In  certain  cases  of  eonvulsious  resembling  those  of  tetanus,  hysteria, or  nania, 
how  jnuch  light  is  shed  on  the  diwu«e,  when  it  is  known  that  the  patient  )m 
been  bitten  by  a  rabid  dog!  Not  infrequently  information  on  8*)uie  of  the 
al>ovc  conditions  can  only  be  obtained  from  some  person  other  ttiau  the  patiait 
himseU'. 

Mental  and  Moral  States. — The  influence  of  the  mind  and  emotion- 
over  the  functions  of  the  body,  is  perhaps  too  often  umler-eMtiinatod,  Sticli 
influences  ure  notably  concerned  in  causing  disturbance*  of  the  various  sft-i*- 
tions.  Under  the  feeling  of  fear,  the  action  of  the  salivary  and  other  gUod* 
of  the  mouth  and  pliary  nx  may  be  for  a  time  entirely  euspendedt  and  the  throat 
rendered  so  dry  tliat  nothing  8oli<I  can  be  swallowed.  A  marked  BUppression 
of  urine  will  occasionally  oceur  as  a  result  of  great  mental  anxiety  or  distrffls. 
Profound  grief,  which  no  formula  of  words  can  express,  is  often  denied  the 
relief  of  tears,  from  the  operation  of  the  lachrymal  glands  being  eompletdv 
arrested.  The  harass  and  worry  of  business  cares  will  sometimes  bc^  in 
irritable  bWlder.  Permanent  impotent  has  been  produced  by  fright  Tlit; 
shock  folltiwing  tlie  coinjuunication  of  unwelcome  tidings  bos  developed  * 
heart  murmur;  and  the  effects  of  fear,  of  remorse,  or  of  di8api>ointmeiil  from 
the  miscarriage  of  cherished  plans  at  the  moment  of  their  exj^ected  eonsnouna- 
tion,  are  always  unfavorable  to  the  reparation  of  surgical  injuriea.  Then  thett 
is  an  urdcut  temi)erament,  which,  when  iwaociatcd  with  a  highly  wrouglit 
imagi nation,  tends  to  inipurt  an  imrejil  or  fiotitiouH  coloring  to  the  disease  <* 
injnry  of  its  possessor,  and  is  well  calculated  to  mislead  the  unsuspecting  prai- 
titioncr.  Ifope  is  a  mighty  element  in  the  cure  of  disease,  and  it  is  tie  dm.'" 
of  tlie  surgeon,  whenever  he  can  conscientiously  do  so,  to  avail  himself  of  tJiu 
powerful  cordial  and  stimulus,  which  cuustitutea  so  efficient  an  antidote  lothe 
efieutti  of  sickness  and  injury. 

Social  CosmxioN.^This  will  also  become  a  subject  of  investigation,  wrhii-fc 
should  include  an  inquiry  into  the  state  of  the  itatient,  whether  i-bigle  or  rnar- 
ried,  active  or  idle;  his  sexual  indulgences,  whether  occasional  or  &«qaciitr 
lawful  or  illicit;  and,  in  the  case  of  a  woman,  the  number  of  her  pr(^nai»o*i 
of  her  mi&cjirriages,  and  of  any  irregularities  or  complications  wbich  nwj 
have  taken  place  during  or  after  parturition. 


mOWLBDOB  OBTAINBD   BT   PBR^ONAL   INTSSTIOATION. 


343 


Rrsidknce. — The  influence  of  local  cnnditinnA  in  affecting  surgical  disease 
must  not  be  overlooked.  Miasma  contracted  durijtg  a  temjwmry  residence 
in  some  unhealthy  district,  will  often  lie  dormant  in  tlie  ayBt«m  until  anmsed 
into  a*Hivity  when  the  individual  ia  overtaken  by  gome  mrident.  It  is, 
■oconlitigly,  a  grcsit  relief  to  the  mind  of  the  surgeon,  if,  on  the  occurrence 
of  a  rigor  at^cr  an  operation  or  injury,  it  be  ascertainefl  that  the  iiatient  ha» 
nreviouflly  been  exposed  to  malarial  influences.  The  eftiect  of  location  in 
UDpresaing  certain  coaract^rs  on  disease  is  well  seen  in  the  nature  of  many  of 
the  maladiee  which  befall  largo  numbers  of  our  metropolitan  populations, 
whose  reaidenccft,  situated  in  lanes  and  alley's,  arc  ot^n  damp  aim  badly  sup- 
plied with  either  sunlight  or  air,  and  who  subsist  on  food  the  quality  and 
prejiaration  of  which  render  it  uusuited  to  the  purjtoscs  of  nutrition.  The 
propriety  of  referring  to  the  effect  of  residence,  the  ophthalmic,  glandular, 
and  other  diseases  incident  to  defective  nutrition  whicn  arc  usuaLIy  encoun- 
tered in  persons  living  in  such  dwelliiiigs  and  under  such  surroundmgs,  will 
be  apparent. 

Duration  op  Disbasb. — ^The  period  over  which  a  disease  extends,  has  no 
OTiiall  influence  in  determining  the  fptestion  of  \t»  nature.  Thus,  a«  regards 
mnrbid  eiviwths,  a  tumor  which  ha«  existi^d  for  several  years  without  causing 
any  marked  uncasinww,  either  local  or  general,  will  probably  be  re^anled  as 
benignant,  while  one  of  a  few  months'  duration,  which  lias  rapidl}*  mcreasod 
8ize,  will  be  deemed  maliguauL    There  are,  of  couree,  some  exceptions  to 

lis  rule. 


BpBCIAL  EXAMINAIIOS:    KnOVLBDOB  ObT AXKSD  BV  PkRSONAL  iNVBSTiaAIION. 

PosTHRR  OR  ATTiTtiDB. — The  evG,  when  educated  in  the  school  of  oxjieri- 
ncc,  will  ot^n  be  able  to  detect  the  nature  of  a  disea^  in  the  posture  assumed 
the  patient.  Incipient  coxatgia  is  disclosed  in  a  flexed  {>osition  of  the  limb, 
evcrsion  of  the  loot,  and  in  obliteration  of  the  glutco- femoral  groove ; 
dislocation  of  the  head  of  the  femur  on  the  dorsum  ilii  will  be  recognized 
">y  the  shortening  of  the  limb,  by  inversion  of  the  foot,  and  by  tlio  aalient 
dtion  of  the  trochanter  miyor ;  while  in  intra<_'ap9u]ar  fracture  of  the  thigh 
)ne,  the  nature  of  the  accident  will  be  strongly  suspected  on  seeing  the  foot 
le  on  its  outer  side.  In  acute  peritonitis,  the  iutlammatiou  is  revealed  by 
le  dorsal  decubitu,s,  flexed  I  i  rubs,  and  distended  belly;  while  in  colic,  or 
fra  of  the  muscular  walls  of  the  intestinei*,  the  patient  will  often  lie  ou 
le  abdomen.  A  child,  who,  in  walking,  keeps  the  body  rigidly  straight 
ndstitf  (Fig.  21),  the  sliouKlers  elevated  and  the  arms  abducted, and  who  moves 
with  a  shuming  gait,  furnishes  the  evidence  ot  spinal  caries;  as  he  does 

Klso  when  he  squats  down  instead  of  bonding  in  order  to  pick  up  an  object 
rora  the  ground  (Fig.  22).  A  large,  inflammatory  cflnsion  into  tlie  thorax 
or  into  the  abdomen,  generally  neccHHitat^s  a  siltintj  instead  of  a  recum- 
bent iHMtnrc.  A  patient  wlio  carries  an  uninjured  ami  flexeil  and  sup- 
ported by  the  opptwite  hand,  with  the  head  inclined  to  the  damaged  side,  wul 
probably  be  found  to  have  u  broken  clavicle.  Sliding  down  in  the  l>ed  be- 
tokens extreme  exhaustion.  lu  all  cases  in  which  persons  are  seen  to  fix  the 
fchouldcrs,  either  by  refuting  the  haniU  on  the  bed  or  by  throwing  an  arm  over 
Bhe  bui-k  of  a  chair,  or  any  unyielding  flupj»ort,  difHi-nlty  of  respiration  may 
be  safely  predicated.  Indeed,  almost  every  disease  ami  iiuury  will  betray,  to 
>tne  extent,  ita  nature  in  the  jiosture  assumed  by  the  patient. 

KxTBBSAL  Expressions  op  Parts. — A  correct  knowledge  of  the  normal 
>pcarance  or  form  of  ditteront  parts  of  the  body,  is  of  inestimable  value  to 
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the  ithysieiflii  or  the  Rtirgi?ou,  tm  it  ie  ouly  by  tlie  posBea^ion  of  eucli  knowledge 
that  he  is  able  Ut  upprcc-iute  tho»e  dovitttions  wliicb  aro  prwluwd  by  di»etise 
or  a4.x-ident.  A  fiAttencd  ehoulder,  with  a  Ralicnt  acromion  prooese,  riuggeHts 
a  loxaliori  of  the  humeruti;  a  prominence  of  tlic  RpiiioiiA  proccssee  of  one  or 


Kg.  31. 


Kg.  2a. 


App— jmea  of  child  iuITmIils  from  ckri**  of 
Uio  TartflbrK. 


Ile4a  of  aWoplag  Ui  »  •ubjaul  of  aptoftl  Mu1«a. 


more  vertobrH',  indioatw  tho  existence  of  Pott's  cii>»«we  of  the  ^pino;  the 
obliteration  of  the  gluteo-fomorai  fold  raises  a  nuspirion  of  coxalgia;  aiignlor 
deformity  in  the  continuity  of  a  Hrab  reveala  a  fracture  of  ita  wmo  or  tmnert; 
a  joint,  whose  Hurliu-'e  depressioiid  and  elevutlouD  havo  all  l^ven  merged  in  a 
general  swelling,  is  likuly  to  be  tilled  with  fluid ;  and  Ihe  obliteration  of  the 
uitereostal  deprtitwions,  by  the  bulging  of  the  tieeue«  between  the  ribs,  indi- 
cates an  cinpyoma  or  hydrothorax.  The  form  or  Kbajte  of  a  swelling  will 
often  reveal  it«  exa<;l  location.  Thus,  an  enlargement  «ituatwl  under  the  jaw, 
the  limitations  of  which  are  the  angle  of  the  inferior  umxilla  iRwleriorly, 
the  svraphysia  of  the  jaw  anteriorly,  and  the  digautric  muscle  below,  will  be 
found  to  be  seated  in  the  uubniaxlllury  region ;  and  ui  like  niainier,  a  swelling 
whicli  is  rigidly  confined  between  the  spine  of  the  tk-apnla  and  the  upjier 
border  of  the  bone,  will  in  all  iirobability  lie  biwieath  the  di^ep  fascia  and  in 
the  enpraapinons  fossa.  As  other  illustrations  under  this  head,  may  Ik?  men- 
tioned the  acuminated  form  of  an  abfw?e»w,  the  y)y  rifonn  Hcrotuui  in  livdro<*ele, 
the  convoluted  appearance  of  varicocele,  the  frown  which  settles  on  the  brows 
in  peritonitis  from  the  contraction  of  the  corrugator  uiuticle,  tho  sai'donic 
grin  in  tetanus,  the  pinched  featureft  of  the  Hipi>oeratie  face,  pre«ieing  an- 
proMchiug  disKiilntioii,  and  the  nntWied  teeth  in  tninemittod  syphilis,  with 
many  otheru  which  might  be  readily  adduced. 
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TSFoa«ATioN  Derivbd  from  TorcH. — \VTiile  in  moat  instaticii-s  the  form  of  a 
swelling  can  be  ilelermined  by  the  oye  alone,  yet  oceaaioiially  it  hecomea 
iiec<wsary  to  call  luto  requisitlou  tiic  %use  of  touch,  in  onlcr  to  ubtaiii  u  cor- 
rect v\ojx  of  thu  exterior  of  an  cnlargtiiicnt.  Thut*  ii  tumor  within  the  abdo- 
rntni,  or  iu  the  iRvk,  or  in  the  gi'oiti,  luay  present  ii  uiiiforni  Burfuee  to  the 
eye,  but,  when  cxanuned  by  tho  migers,  may  be  tbnud  to  be  irregular  or  lobu- 
latwl.  It  is  |j(i^ible,  iti  some  cases  of  extra-uterine  pregnancy,  to  tnice  tlie 
oiitliiieof  tho  t'(otud  through  the  abdominal  walls  or  through  the  vajfina,  and 
thuft  to  eetabli.sh  the  diafnoi<iH.  lu  this  way,  also,  the  convoluted  ibrm  of  a 
varicocele,  and  tlic  irreg;umrity  or  knobbetl  Kurfaee  of  a  njiinnimry  tumor,  will 
be  disclosed.  The  lenticular  fonn  of  the  inguinal  glands,  ditieovenible  by  the 
U>ueh,  >)crvc8  to  distinguish  an  adenitir>  from  a  heniia. 

IndeiK-ndeiit  of  the  extenia!  contiijuration,  we  learn,  from  the  tt>ueh,  the 
dciinity  of  tumors  and  other  enlargements — whether  liquid  or  solid,  hard  or 
soft,  elastic  or  doughy,  fluctuating  or  tremulous.  By  tact,  also,  we  recognize 
the  peculiar  crepitation  or  crackluig  which  indicates  a  collection  of  air  in  the 
aubcutaueouti  amnective  tissue  (enipliywcnm).  By  the  same  Hcnse,  the  crcpitus 
of  fractures  and  the  crackling  of  mtianicd  bursts  can  often  l>e  diHtingnished 
when  their  sound  oaniiot  I>e  heanl ;  and  it  ii*  through  the  touch  that  the 
phyHiciau  measures  the  force,  frequency,  and  regularity  of  tJie  arterial  pulse. 

Weii:ht. — Closely  related  to  the  exerciae  of  touch  in  the  estimatiou  of 
weight.  The  diagnosis  of  a  tumor  is  influenced  in  no  snuJl  degree  by  it« 
weight.  Disproportion  between  the  weight  and  the  bulk  of  a  morbid  growth 
located  in  the  testis  or  manimury  gland,  aftbrtln  coimiiderabJe  ground  for  re- 
garding the  ueopUmm  ua  either  u  carcinoma  or  a  fibroma. 

Mobility  is  also  dctermhicd  by  an  exertion  of  the  sense  of  touch.  Kxlental 
growths  which  admit  "f  being  extensively  movwl  are  usually  sufierticial ; 
wiiile  those  which  are  fixed  are,  as  a  rule,  deeply  situate^l.  In  fracture  tliere 
is  preternatural  mobility,  while  in  luxation  there  is  unnatural  rigidity. 

Temperatuue,  ultliough  only  lo  l>c  correctly  measured  by  thermometry, 
may  often  Imj  cstiniated  by  the  touch  with  »umeicnt  accuracy  to  enable  the 
pra*;titioner  not  only  to  form  just  deductions  in  regard  to  the  nature  of  the 
disease,  but  t»'i  prescril>e  the  pniper  line  of  ti-eatraent. 

Too  much  uttfcntii>ii  caniiot  Ije  Instowed  on  the  cultivation  of  tho  sense  of 
touch.  It  is  fiu^^ceptiblc  t.if  being  educated  to  a  detfree  of  extreme  delicacy, 
OS  is  witnessed  iu  the  readlnew*  witli  which,  in  the  blind,  it  is  made  to  Bup- 
ptcmcut  the  deficiencies  of  vieioii.  Many  fiital  blunders  iu  sui^ry  have 
resulted  from  an  untrustworthy  touch. 

Color,  also,  is  to  be  considered  in  formuig  a  diagnosis.  Thus  we  Imve  the 
bright  »i-arlet  blush  wlucli  belongs  to  acute  inflammation  ;  the  dusky  red 
which  accompanies  low  forms  of  erysipelas  ;  the  dull  red  or  mottled  hue  of 
chronic  infliunmation,  indicatinjj  also  venous  obstruction;  the  bhu-.  nr  livid 
color  of  the  Ups  iu  some  coses  of  croup,  or  in  asphyxia ;  and  the  purple  and 
red  intermingled  which  mark  the  skin  overlying  malignant  growths.  To 
thew  may  be  added  the  varj'ing  shades  of  color — ^blue,  blue-black,  olive,  and 
yellow — which  follow  ecchymoscs  or  extravasations  of  hlowl,  generally 
venous,  into  the  8ul>eutaneous  cellular  tissues;  tho  hlaek  of  nmrt.ificatiou ; 
the  iinmLtund  white  of  anasarca;  and,  finally,  the  sallow  and  waxy  hiit» 
which  attend  advanced  cases  of  carcinoma. 

Tbanslccbncy. — ^The  true  iiatnre  of  many  Kwellings  is  ascertained  by  tho 
translucency  of  their  contents.   The  existence  of  this  condition  is  revealed  by 
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placing  the  patient  in  a  darkened  chamber,  and  by  eupportinp;  the  puttobt] 
examined  between  the  surgcoo  and  a  lighted  taper  or  candle,  the  baud  at  the 
Banie  time  being  piaffed  vertically  above  the  tumor  in  order  to  intercept  Uk 
upper  rays  of  light,  which  othenviBe  would  confuse  the  vision.  A  lea  aatit- 
fectory  mode  ofdemonfitrating  transluoeiicy,  which  may  be  practised  bjinit- 
light,  consists  in  using  a  hollow  cylinder  of  paper,  one  end  of  which  ii  pboed 
on  the  awdling  while  the  eye  of  the  surgeon  ih  applied  at  the  other  end.  It 
is  in  this  way  that»  eitlier  by  artificial  illumination  or  by  aonlight,  we  $n 
enabled  to  rcoognize  a  hydrocele,  a  tpina  biiida,  and  variooe  form&  of  cyst. 


Mensusatiok. — The  measurement  of  parts  also  serves  to  enlighten  dii^ 
nosis,  the  ntaiidard  of  reference  being,  m  the  case  of  the  extremities,  tlu 
correaixmding  wound  limb.  Tlie  metallic  or  the  linen  tajie-Une,  accurMeljr 
graduated,  i»  best  adapted  for  obtauiiu^  measurements.  In  case*  of  frachite 
and  of  dislocation,  a  resort  to  mensuration  ift  often  necessary  K'fore  Huy  nli* 
able  conclusion  can  be  reached.  Much  care  is  required  to  render  thin  mode 
of  investigation  valuable.  For  example,  in  applying  the  tape-line  lo  li* 
lower  extremities,  the  patient  sliould  txj  laid  on  a  level,  un^'ielding  Mirf»v; 
the  linibe  pliwe«l  aide  by  side;  and  the  body  in  an  exact  Inie  with  the  vx- 
trcraiticH,  so  that  the  jM-lvis  shall  not  incline  to  the  right  or  to  the  let^.  Any 
deviation  from  thi(«  jwwition  will  so  vitiate  the  meaisuremontfi  a«  to  render 
them  nugatory  and  unreliable.  It  is  also  necessary  that  tho  measuremeBto 
shall  be  made  between  pointa  of  the  skeleton  which  are  stable  and  onvsiy- 
ing ;  in  the  lower  extremities,  from  the  anterior  superior  Hpiuons  prooM 
of  the  ilium  or  the  spine  of  the  pubic  bcnio  above,  to  the  intenuil  malloohM 
below;  or,  in  case  of  difllocationa  of  the  coxo-femoral  articulation,  fmm  the 
anterior  superior  Bpinous  prot-osrt  of  the  ilium  to  the  trochanter  major  and  tlie 
tuberosity  of  tho  ischium.  In  the  upper  extremity,  the  pointa  of  reference, 
in  fracture  of  the  humerus,  arc  the  acromion  process  of  uie  scapula  and  the 
condyles  of  the  humerus;  uud,  in  elbow  dislocations,  tho  condyles  and  the 
olet^rauon  process  of  the  ulna.  ' 

lly  the  tape-line,  any  irregularity  between  tho  two  sides  of  the  tbonx, 
such  AS  is  likely  to  occur  in  effusions  into  the  ca\*ity  of  the  pleura,  can  be 
detenuino<l,  as  c-an  also  llie  growth  of  an  ovarian  cyst  or  the  enlargement  of 
a  droppit-al  joint.  Deviations  of  form  from  the  perpendicular  can  be  eacily 
determined  Ijy  the  plumb-line.  When  it  is  desired  to  obtain  an  exact  tmas- 
cript  of  the  angles  or  curvea  of  tho  vertebral  column,  this  can  be  done  either 
by  laying  over  the  spine  a  mallonblo  metallic  ribbon,  and  pressing  it  into  the 
irregulanties,  or  by  nnniing  up  and  doivn  the  vertehrse  two  or  three  tinn* 
a  wet  plaster-of-Paria  roller,"anu.  after  it  hardens,  removing  it  from  the  back, 
whoa  it  will  be  found  to  retain  the  exact  shape  of  the  column. 
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Sound. — ^Through  the  orlufmted  oar,  tho  physician  and  the  surgeon 
jMitholo^cal  conditions  wbieh  arc  going  on  in  parts  and  or^ns  &r 
sight.  By  the  sense  of  hearing,  the  crepitation  of  a  pneumonia,  the  frictjoo 
sound  of  a  pleurisy,  the  (egopbony  of  thoracic  eft'usions,  murrnure  attendioc 
defects  in  tho  mitml  and  eemiluimr  valvea  of  the  licnrt,  the  bmit  of  an  inw- 
rism,the  fly-buzz  of  aitcrio-vcnous  aneurism,  tho  click  elicited  by  tbeccptact 
of  a  sound  with  a  calculus,  and  the  crepitus  of  fracture,  can  all  be  asc^tsiDei 

MovBMBNTS. — These  may  be  less  or  greater  than  normal,  or  they  may  k 
constmincd,  or  eccentric.  Examples  ot  diminished  mobility  are  seeu  in  «** 
of  fnu--turcd  ribs,  or  of  collapsed  lung — where  the  walls  of  the  chest,  an  tko 
iiyurwl  side,  become  almost  quiescent.  An  inflamed  joint  immediatelyiM» 
rest^  and  u  broken  arm  or  i*^  enforces  a  suspension  of  voluntary  raascnli'' 
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Jnovements.  Exrfafive,  or  exaggn-atfid,  or  involuntary  moveincnU  arc  witnessed 
in  the  walls  of  the  cheat  in  cases  of  difficult  breathing,  cither  from  pulmoimry 
Or  cardiac  disease.  There  are  excessive  movements  which  att«nd  the  Iosb  uf 
the  governing  or  inhibitory  power  of  the  nervous  Bj-etem  which  regulAtes 

Dtucular  action,  aa  id  B«cn  in  chorea,  paralysis  a^taus,  systagiuud  or  oscillat- 

ng  eyeu,  epilepsy,  hysteria,  and  ataxia. 

Constrained  movcmmts  often  reveal  Berious  stmctural  disea^ie.  Incipient 
ipiiial  carieti  may  be  detected  by  the  mechanical,  cautious,  and  shnffiing  walk 
Df  the  child,  before  any  external  deformity  can  be  noticed.  Ei^enti-ic  mnvcr- 
ttunts  are  seen  in  cases  of  inlantile  paralysis,  in  which  the  loss  of  power  in  the 
extensors  of  the  thigh  compels  the  child  to  advance  the  limb  by  the  action 
of  the  muscles  placed  on  the  outer  aspect  of  the  ^wlvis,  in  doing  which  the 
extremity  is  swung  around  in  the  segment  of  a  circle,  instead  of  being  car- 
ried directly  forward. 

Shell. — The  sense  of  olfaction  b  as  quick  to  appreciate  odora  of  an  un- 
pleasant as  of  a  plewiaut  nature.     In  this  way  dissolution  of  the  tissues, 
necrosis  of  bone,  stercoraceous  fistula,  nasal  catarrh,  or  incontinence  of  urine 
be  detected.    Tlie  odor  of  hay ,  w-hich  often  attends  py  wmia,  can  frequently 
distinctly  recognised,  lu*  to  cause  suspicion  of  the  existence  of  this  dW 
before  anything  is  known  about  the  history  of  the  case.     There  is,  also, 
peculiar,  earthy  smell,  which  belongs  to  the  soft  parts  when  undergoing 
lortification,  ana  which  is  detectable  by  the  olfactoricb,  in  many  instances, 
sdvunce  of  the  exposure  of  the  diseased  tissues.     As  a  final  illustration 
der  this  liead,  1  may  mention  the  oft'ensive  odor  discoverable  on  inhaling 
he  breath  of  a  patient  laboring  under  obstruction  of  the  follicles  of  the  toti- 
'U,  an  odor  winch  results  from  the  docomposition  of  the  retained  secretion. 
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n  order  to  make  a  diagiiogis  thorough,  the  condition  of  the  internal  organs 
iiust  be  ascertained.     This  will  uiclude  an  examination  of  tiie  organs  of 
irculation,  rcypiration,and  digcstinu^as  well  as  of  those  of  the  geuito-urinary 
apparatus  ami  the  nervous  system. 

Ctrcttlation. — tinder  this  head,  the  attention  of  the  pra<-titioner  will  be 
directed  to  the  state  of  the  heart  and  of  the  bloodvessels,  noting  the  strength, 
regularity  of  beat,  and  sounds  of  the  former,  all  of  which  exercise  no  small 
Influence  in  enabling  the  surgeon  to  dL-cide  as  to  the  propriety  of  severe  and 
tedious  operations,  and  especially  as  to  the  administration  of  aiia?!ttheti(!H. 
When  the  inquiry  extends  to  the  bloodvessels,  the  relation  of  atheroma  to 
Bneurism,  and  to  i«nilo  gangrene,  must  be  considered,  as  must  also  the  pres- 
ence of  a  varicose  condition  of  the  surface  veins  of  "the  chtwt  and  abdomen, 
indicative  of  obstruction  in  the  decp-seatetl  venous  trunks  of  those  cavities; 
the  puliJjition  of  the  jiignlar  veins  in  una>mia;  and  the  relation  between  pble- 
l)itis  and  omboUsm,  and  between  varicose  veins  of  the  lower  extremities  and 
leg  ulcers.  In  like  manner,  lividity  of  the  surface  is  important,  as  revealing 
defective  aeration  of  the  blootl  from  obstructive  causes  or  from  cardiac  disease. 

The  state  of  the  circulation  is  usimlly  determined  by  the  pulse,  and  while 
Uie  fingers  rest  on  the  artery,  there  should  ho  olwerved  the  force  of  its  beat, 
ltd  regulanty,  its  volume,  and  its  compressibility.  Tlie  iuflueuco  of  emo- 
tional i-austM,  of  age,  and  of  sex,  on  the  trequency  of  the  jiulse,  must  be  noted, 
tn  the  case  of  a  ),>ei'8on  lalwring  under  temporary  exoitentent,  or  in  that  of  a 
Bervous  woman,  agitated  perhaps  by  the  visit  of  the  surgeon,  the  pulse  will 
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often  varj'aa  many  an  twenty  or  thirty  licAtri  in  as  many  miinit<*.  Kven  per- 
Bons  iu  health  jinveiit  vuriatiuiici  in  tUv  rapidity  of  thuciri'iitution  at  dttlt;n.-ut 
tiinee;  and  in  women  and  children,  tliu  pulw  U  ulwayti  more  rapid  than  in 
men  or  in  peraorm  advtuicud  in  life  In  view  of  the  abovv  i^ecunariiieN,  the 
medical  attendant  wh»i  is  tiiniiliar  with  the  details  of  his  pml'eiwion,  geiiendly 
aaks  aonie  ]tn-'Uminary  or  general  qae»*tion(*,  in  order  to  plaou  h\n  juitient  at 
ease  before  proceeding-  formally  to  examine  the  state  of  me  oirculntion.  As 
a  rule,  iu  all  inftamiontioutt  seated  below  the  diaphragm — fur  example  in  jio- 
ritoniti.4  and  enteritis — the  pulse  in  hnni,  eontraete<l,uud  eord-Uke;  whilst  in 
thoAc  whicli  are  supnMlianhragmatit-,  it  Lh  lull  and  bounding.  In  compression 
of  the  brain,  the  beat  of  the  aitery  in  slow,  full,  and  Inbort^i,  while  in  cont-um 
fiion,  it  in  frequent,  small,  and  feeble.  In  both  of  th«»e  oondition«,a  gradually 
inereai^ing  rapidity  of  the  pulse  pR'i^atrod  a  fatal  temiinatinn.  (Jantnc  distur- 
bance tiirou^ii  reflex  agency,  and  i.araiac  diA'a*»e  tWun  intHrlianical  disability, 
will  often  give  riftt^  to  an  iriTgnlar,  aji  intermittent,  or  a  dierotie  pitliiu.  Pro- 
fuse hemorrhage  impartu  to  tlie  arteries  a  iMHruliar,  gaseous  feel,  with  a  tjvmu- 
loQD  and  jerking  movemetit.  In  grave  injuries  of  the  extremities,  the  abecnee 
of  pulsation  in  the  principal  vesscle  of  the  |iart  dctcrminett  the  question  of 
amputation. 

TiiERMOMKTRY. — The  relation  which  subsist*  between  eireulation,  tissue  mo- 
tamor|»hi')sis,  and  the  resnlring  evolution  of  heat,  has  rendered  the  use  of  the 
thermometer  a  valiia.l)le  adjuvant  both  in  diagnosis  and  prognosis.  The  nor- 
lual  temperature  of  the  body  lies  somewhere  between  98'"  ana  99°  Falirenheit. 

liefore  ISSfJ,  Sanctorius  had  drawn  tJie  attention 
Fig.  23.  fig.  M.  of  the  prolession  to  the  ini|K>rtaiK'e  of  thermometri- 

eal  observations  as  an  index  of  innrbid  chiing(»  in 
the  Byst4'in;yi't  thofirstexj*riiiK*nts,nmdotoari<'er- 
— j;;^  tain  thelm-al  timijieratureofan  intlamed  part,  were 
"^H  thi^seof  John  Hunter  in  a  case  of  hydrocele.  The 
instrument  use<l,  however,  wat»  the  ordinary  ther- 
mometer, and  was  consequently  Inidly  adapted  for 
obtaining  accurate  results,  Two  forms  nf  (Hnical 
thermometer^  of  wbi<h  the  tiret  is  the  best,  are 
illustrated  in  Figs.  23  and  24.  Aiiotlu-r  ext-ellent 
form  U  shown  ui  Fig.  96,  page*  627.  When  used, 
the  instrument  should  be  jdaced  either  untler  the 
tongue  or  in  the  axilla,  u  in  the  latter  regiiw, 
till*  thennonietcr  slioidil  l)e  retained  in  position  by 
placing  the  arm  close  to  tlm  side,  and  should  Iw 
allowed  To  remain  about  Um  minutes,  when  the 
merc;ur)-  will  have  risen  to  tjic  highest  i.«oint  it  is 
likely  to  reach.  It  hs  customary  to  take  two  ob- 
sen'ations  each  diiy;  one  aliout  eight  o'clock  in 
the  luiiniiiig  and  tfie  other  at  sf-ven  o'clock  in  the 
evening.  Tliese  should  l«  recorded  ui>on  a  tem- 
jK'rature  sheet  kept  for  the  occasion,  and  placed 
eitlier  at  the  head  of  the  bed  or  iu  Bome  convenient 
place  for  reference. 

Between  the  elevation  of  temji*»rature  and  the 
frequency  of  the  pulse,  there  is  some  general  cor- 
resiwndenw- ;  tlmt  is  to  say,  for  every  degree  of 
heat  above  98°  Kahr.,  there  are  altout  ten  pulsa^ 
tions  of  the  heart  more  than  when  that  organ  ia 
beating  with  ita  normal  frequency.     Every  d*^ree 
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above  the  normal  tciniiemturc.  is  mi  evidence  of  increat»ed,  titwuc  metamor- 

fihosis,  au<i  when  tliu  t}iuriiiometer  nx.'orda  105°  or  lOti'^  Falir.,  the  dniii^cr  to 
ifo  becomes  inimiueiit.  In  I'utal  c&tes  of  di^esHe  or  injury,  the  teni]K'nil\irc 
rapidly  fulls  (»n  the  approach  of  death;  an  occaaional  exL-eptiou  to  this  h 
MimetimiM  vvitiieesed,  however,  in  instancee  of  fatal  injury  of  the  head  or 
spinal  column. 

Bbspikation. — The  function  of  respiration  may  be  disturbed  from  mcchaii- 
licaly  from  pathologiad,  or  from  emotionHl  wuisen,  and  tlie  nlienoniena  to  lie 
fobaervcd  arc  the  frtHjuenuy,  the  ea8c,  and  the  regidarity  witli  wiiit-h  the  pro- 
cess of  brejithing  U  executed.  Mv^rhanii-al  inturniptiim  of  rt'spiratioii  may 
be  cauBe<l  by  a  tumor  prcasinjj  on  rhe  trachea,  by  the  pix-aemx'  of  membranous 
formations  in  the  laiyiix  or  wiiulpiiH,*,  by  ttmiors  iu  the  vic-itiily  of  the  rinia 
glottidif*,  or  by  Ibreigit  binlies  within  the  u>HOj>liagi)s.  In  liku  manner  hydriH 
tlinnix,  empyema,  and  pneumothorax,  bvpi"Ossing  the  hmg  back  towarcts  the 
Bpinu,  will  give  ri»*e  to  ditKcult  and  laf»ored  breathing.  In  pneiiniouia,  tlie 
inflammatory  iniiltration  whit-h  llouds  the  laivnehyma  of  the  pulmonary 
tissue,  not  only  presses  the  air*  out  of  the  air-et-lls,  but  aln"  prevents  their  ex- 
pansion. Tills  necessilati'5*  ftbiiormully  fixniuent  i"espinitory  aels,  tlte  lung 
attempting  in  this  way  to  conniensaf**  for  the  defi<*i»'nT  ai'mtion,  incident  to 
impert'eot  expansion.  Tnbereular  infiltration  prodnces  similar  pfieimmena. 
Cardiae  disease?  will  also  induce  hurried  bi-eathing,  especially  when  tlie  [mtierit 
iscompelleti  U}  walk,  to  elimb  an  aseeut,  or.  sometimt-s,  even  to  clianp^  tiis 
position,  the  mnsi-rdar  efforts  jK-tiiicr  as  a  stimulus  to  tlu-orgnn.  Tlie  respiralioii 
may  be  slow*?tl  ornuiekeneil  liy  di^ejisc  rpf  the  medulla  oblongata.  T}iu  latter 
fpmpiently  imflei's  in  variiw  whmv,  in  fon*»i<'|Uence  of  orgiinie  ebanjjes;  in  the 
kidneys,  thcfte  oi-gans  are  unable  to  eliminate  the  redundant  pmduets  of  tissue 
waste,  when  their  rt-tentiou  in  the  system  soon  becins  to  exert  its  toxie  efFei-t* 
on  the  brain  and  other  or^ns  of  the  body.  BKH>d  thus  loaded  with  meta- 
morphosed tissue  becomes  an  aniesthetic  to  the  ucrvLM^entrcs.  producing  stupor, 
with  Ialx'>retl  brimtliing,  which  nmy  altonmte  with  excitement  and  raji'id  rcwid- 
ration  when  the  organs  bej^in  to  feed  an  urcent  ru^LHl  for  ik^tter  blnod.  Tiie 
sluggish  flow  of  the  blood  tlin>u^}i  vessels  \vhidi  have  undergone  aTheroma- 
tous  dt^eneratiou,  will  also  explam  similar  phenomena  eo  often  witnesse<l  in 
jwrsons  thus  aft'eeted.  In  many  instances,  the  two  acts  of  respiration,  inspi- 
ration and  expiration,  are  not  et^ually  involved ;  thus  iu  croup,  in  ccdema  of 
the  larynx,  and  in  t-ortain  oases  of  laryii^eal  tumor,  the  inspiration  i^  most 
eml>ari'art.-*i;d. 

There  is  a  singular  |X)wer  of  compeui^ation  resident  in  the  human  Ixxly, 
which  imder  extraordinary  conditi(ms  is  exliibitod  in  a  verj* striking  maimer: 
thus  when  a  rib  is  broken,  in  order  that  the  process  of  repair  may  not  be  dift- 
turbed,  the  movements  of  (lie  cor  ret*  ponding  side  of  the  chest  are  greatly 
dindnifilied,  while  the  deficiency  is  measurably  supplemented  by  the  dia- 
phragm and  the  muscles  of  the  abdomen.  In  pleuntis,  the  inspii-ation  is 
brought  to  a  smlden  check  Ijcfore  the  full  exj>ansion  of  the  thoracic  walls  luui 
been  completed. 

There  arc  significant  souiuh  aocompaiiyiDg  the  respiration,  which  possess 
great  diagnostic  value.  For  example,  the  tremulous  voice,  which  aeconi{Mi- 
nies  extreme  wciikness;  the  lii<_H,*ougn,  so  often  connected  with  grave  disorders, 
or  following  upon  the  apfiearance  of  mortification;  the  grunting  rosptration 
which  attends  caries  of  the  vertebne ;  the  stridulous  s<>und8  caused  by  the  air 
paiwing  between  obstructions  in  the  respiratory  tube ;  the  obscure,  muniblin£r 
articiilatinn  of  worils  in  cases  of  inflammatory  swelling  in  the  iaucial  ana 
pban-ngeal  parts;  the  whisjH.'r  or  aphonia  from  swelling  of  the  larynx  or 
panifysis  of  the  voc-al  cords  ;  and  the  tracheal  rales  which  announce  the  near 
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approach  of  death.  Kmotional  disturbauces  of  respiration  are  chartctemed 
by  full  inspiratioiifl  and  expirations,  foltowiiig  each  other  soinetiiut*  rapiilly, 
then  more  elowly,  and  often  executed  in  a  jerking  or  trenjiiloiw  iwuidct. 
There  muBt  also  be  mentione*!  the  slow,  etertoroufi  and  puffing  reepintiOB 
irom  paralysie  of  the  taucial  and  buccinator  muBclee,  tite  result  of  oerebisl 
compression. 

The  i-cspiratory  movements  of  the  thorax  are  ofWn  observed  with  a  view  to 
furnish  tlie  rational  signs  of  dineaee.  In  plcuritiit,  any  attempt  at  taking  & 
full  breath  is  not  only  followed  by  acutepain  in  the  eide,  but  tne  iiispimkirr 
act  itself  ia  suddenly  arrested  by  the  suffering  induced.  The  game  test  will, 
in  &acturc  of  the  ribs,  develop  crepitus,  which  may  be  eitlier  felt  with 
Itund  or  heard  with  the  ear,  applied  over  the  injured  region.  In  swellm 
Buspeeted  to  be  herniw,  the  diajriHwis  is  Btrengtliened  by  noticing,  iii 
tumor,  a  distinct  impulse  on  coughing. 

2^BRVOt7S  Ststem. — Much  valuable  information  may  be  gleaned  by  teriing 
the  common  sensibility  of  the  skin,  mucoua  membranes,  and  muscles.  For  the 
coarser  examination  i>f  the  eutaneoua  Ben«ibility,  an  ordiimrj'  pin,  ur  a  pair 
of  compas8t*«  will  answer ;  but,  for  nicer  and  more  occurule  results,  the  iem]e> 
siometor,  nf  which  two  forms  are  shown  in  the  annexed  cute  (Figs.  25  and  S6), 
Bhould  be  employed. 


Fisas. 


Kg.  w. 


J-»^-^ 
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Thie  instrument  has.  a  length  of  four  tnchoe,  divided  into  tenths.  TIm) 
acuteuess  of  the  sensibility  is  determined  by  the  greater  or  lees  ueamen  il 
which  the  touch  of  the  two  j»ointa  can  be  recognis^  as  eeimrate  impreeekmi 

The  presence  of  certain  morbid  poisons  circulating  in  the  bloody  vaaB% 
which  may  be  instanced  that  of  syphilis,  will  lessen  very  much  the  acnitCM* 
of  sensibility  of  the  skin,  and  the  same  is  true  of  a  number  of  nerve-l«8iao* 
which  are  tbilowed  by  numbnoss.  The  HcnsibiUty  may  be  excessively  exaltrf 
(hjper<Esthesia\  so  much  so,  indeed,  that  the  ^^ntleiit  touch  witli  a  ftatheror 
the  linger  will  be  intolerable,  and  will  give  nae  to  signa  of  cxtniordinaiyMf- 
fering.  Uypenesthesia  ia  among  the  ootnmon  phenomena  of  h^fiterical  joini-* 
and  of  mimicked  disease  of  the  apine.  The  qualities  of  sensibility,  or  it' 
porvereions,  are  seen  under  different  phases ;  sometimes  as  burning^  an  evidenc* 
of  nerve-injury;  somctinios  as  itehiny^  as  in  poisoned  wounds;  sometiiii"* 
deBcriljod  as  a  feeling  like  that  of  ants  erawling  over  the  surface  (Jorrniaiiw)', 
or  of  nettles  being  brought  in  contact  with  the  skin  {HriUiaHon)\  orof  acanw^ 
of  air  paaeing  over  the  aitected  part.    iSucb  couditions  of  the  poripbenl 
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aervee  tnay  be  duo  to  reflex  imprctwione,  or  to  organic  chauges  in  the  spinal 
oordf  or  other  ganglionic  raaaBes  of  ncurinc. 

The  absence  of  certain  rejiez  movements,  aa  those  proceeding  from  tapping 
tbe  patellar  tendon,  tbe  teudo  Acbillis,  or  the  cremaster  rauscle  over  Oie 
Bpenmitic  cord,  are  supjjoeed  by  some  writere  to  indicate  twrious  cliangea  in 
dbe  fltnictiiro  of  the  spinal  nmrrow,  though  there  are  otlier  authoritiet)  who 
attach  little  importance  to  Huch  testd. 

Signijicanee  of  Pain. — It  is  frecjueiitly  found  to  be  the  case  that  parta 
which  in  their  normal  state  exhibit  little  sensibility,  become  exquisitely  sensi- 
tive when  inflamed.  The  entire  muscular  system  of  a  child  is  frefjuently 
thrown  into  \*iolent  paroxysms  from  an  inflamed  gum,  which,  in  the  healthy 
lOondition,  is  quite  inftonsible.  Inflammation  of  the  liard,  callous  tissue  of  the 
heel,  fto  admirably  constructed  to  endure  pressure,  occasions  uitolcrablo  suffer* 
iijg.  Pain,  of  which  we  are  only  conscious  through  certain  imprestiions  traiia- 
mitted  along  special  tracte  of  the  medulla  spinalis  to  the  brain,  thus  p06- 
ae9««c«  diugnoetie  value.     Pains  diiTer  in  quality,  locution,  and  duration. 

(Ij  Qtuiiit;/  of  Pain.- — ShtiotinK,  darting,  or  shuttle-like  piiins  belong  to 
carcmoma;  bumiug  pains  to  iiyiiry  of  tbe  nerves  and  inflainmution  ot  the 
akin;  itching  pains  to  poisonwl  wounds;  dull,  heavy  pains  to  rheumatism; 
gnawing  or  boring  pains  to  disease  of  the  bones;  throbbing  pains  to  inflam- 
laatory  transudations  occurring  in  and  beneath  dumie  or  unyielding  struo 
tures,  as  in  whitlow  and  palmar  absuess ;  and  sickening  pains  to  coutusiooB  of 
the  tester. 

(2)  Location  of  /^'n.— Disease  ia  not  always  situated  at  the  [x>int  where 
pain  ia  experienced.  Pain  is  very  commonly  felt  at  the  knee,  in  coxalgia ; 
at  the  extremity  of  the  urethra,  iu  vesical  calcidus ;  along  the  ureters  or  down 
the  thighs,  iu  renal  calculus;  and  at  the  iuierior angle  of  the  scapula,  in 
inflammatory  disorders  of  the  liver.  Disease  at  the  root  of  the  fifth  pair  of 
nerves  will  excite  pain  in  the  jaw  and  fece.  Many  serious  errors  have  been 
coTomitted  in  locating  disease  by  the  misleading  iitfluenc^  of  local  pain. 

(8)  Duration  or  Comtancij  of  Pain. — Constant  pmn  is  usually  inflammatory 
in  its  origin  ;  interniittciit  pain,  neumlgip.  In  peritonitis,  the  extreme  sen- 
sibility or  imin  continues  without  abatement;  in  oolie,  it  is  paroxysmal;  the 
pain  of  ficntonitis  is  aggra\^ted  by  pressure,  while  that  of  eoUe  is  relieved  by 
the  same  means.  Fixed  pain,  that  which  never  shifte  its  poeition  and  is  con- 
tinuous for  a  long  time,  even  though  not  severe,  should  never  be  treutcl  as  a 
light  matter.  Fuj^itive  pains  arc  usually  rheumatic  or  neuralgic.  The  sud- 
den cessation  of  pain  in  an  inflamed  part  often  announces  the  commencement 
of  gangrene. 

Tlie  importance  to  bo  attached  to  pain  oiust  be  regulated  iu  some  degree 
by  the  temperament  of  the  individual  suffering  it  There  arc  persons  whose 
nervous  system  and  whose  mental  and  emotional  natures  are  so  constructwi, 
that  the  slightest  pain  is  followed  by  extravagant  or  exaggerated  manifosta- 
tiotts  of  Bunt'ring ;  while  there  arc  others,  heavy  luid  imlfgmatt<:  in  their 
organization,  or  poeeeasing  an  iron  will,  who  either  do  not  fct-l  pain  as  much 
"-  others,  or  who  endure  it  with  singular  fortitude  and  stolidity. 

MoTiUTY. — Many  obscure  morbid  conditions  are  unravelled  by  studying 

Ithe  beliaviur  of  tbe  muscles.     There  arc  three  sources  ftom  which  eccentric 

phenomena  of  the  muscular  system  may  be  derived :    (I)  the  cerebro-siiinal 

^ntre ;  (2)  the  nor\''eB  which  supply  the  muscular  fjiscicuH ;  and  (3)  the  sar- 

)a8  cells.     Among  the  most  common  morbid  distnrhances  of  muscles  are 

poat*  of  power,  tremors,  spasms,  twitchingft,  contractions,  choreic  movements, 

id  wasting  or  atrophy. 

Zm>s6  of  power  may  aftect  one  muscle  or  a.  number  of  muscles;  one  or  both 
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cxtrenntioa  ;  the  half  or  the  whole  of  the  hoAy.     "VVTien  half  uf  tholwdfii 

ttttbeted,  the  cause  is  uauull^'  referahlfe  to  the  hiuin.  Wlien  u  single  cxtaarity 
or  both  lower  extremities  are  paralyzed,  the  cause  is  to  he  nought  tor  in  ttx 
apiiial  marrow.    A  sinfflo  muscle  or  group  of  muw-'k*  may  be  {wralyxed  tna 
meelianic-al  causes,  such  an  the  pressure  of  a  morbid  jcrowth,  or  of  8  mw  of 
exuberant  fallua.   The  uervv  force  may  bo  suddenly  exlmu»ted  by  overtaibj 
tlie  murielcs,  and  tliij*  exhau!4tion  may  be  followed  by  temporary  or  i^ 
paralysis.     iS/Msms  and  tuifrhings  of  the  muscles  may  be  excited  bj  tlie 
mechanical  irritation  ti-oiu  the  spicule  of  a  broken  bone.     Lo4»l  irritatian 
fixqiicntly  provoke,  througli  reflex  agency,  genera!  spasms  of  the  laiwailir 
Bystem,  us  i«  witnesst'd  in  the  convulsions  \vlnch  accompany  difficult  dentV 
tioii,  or  which  are  bi*oiight  on  by  a  light  phimosis,  by  overloading  of  tl» 
Btonkach  with  crude  ingeflta,  or  by  uterine  <)iseajite.     IVmianent  contnetiaa 
of  the  muBclw  often  occur,  causing  defonnitica  of  the  limbs ;  a  claas  of  cam 
exceedingly  unpromisi:ig,ad  the  contmctiuns  depend  uiwu  structural  chaiigu 
which  are  altogether  irremediable,  namely,  sclerosis  ot  the  auterior  columni^ 
of  the  spinal  cord.     lu  fructun-  of  the  vertebne,  the  (larticnlar  region  of  tb|H 
spiiio  involved  is  asoertaiued  by  ob^>rviug  which  muscles  are  rendered  help- 
leea 

IjOss  of  power  ii^  also  a  result  of  fatty  metamorphosis  of  the  sorcous  nil 
Btanue,  renderiug  its  cells  incajpable  of  Ixjing  affected  by  uer^'e  force.    Tb 
neuroees  which  arise  tmm  penplieral  causes,  are,  of  courae,  nioflt  amenable 
treatment,  as  the  cause  is  in  many  instances  a  removable  one.    In  these  atfHv' 
tiona  of  tlie  nervo-muscular  system,  the  use  of  the  taradic  and  galvanic  cur- 
reutfl  becomes  necessary,  in  order  to  test  not  only  tlie  [mthological  altcrariou'' 
of  the  miiselee,  but  also  to  ascertain  where  the  defect  lies;  that  U  to  say, 
whether  in  the  centre  of  poAver,  in  the  nerve  of  comniuiiication,  or  in  d 
rated  fibre.     An  instrument  called  the  dynamometer  (Fig.  27)  is  emp 

Rg.27. 
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to  measure  the  degrw  of  power.     The  movements  of  the  pointer  on  the 
jilate,  when  grasi>cd  by  the  hand  of  the  patient,  indicate  the  force  exerted,! 
kilogrammes,  while  tlie  stretching  of  the  spring  in  the  longitudinal  dirtttif 
by  an  arrangement  of  cords  and  rings,  indicates  the  force  of  the  ionil 
muscles,  or  tue  lilting  power,  in  myriagrammes. 

Digestive  Apparatus. — ^The  wide  range  of  s^nmpatbiee  poeeeeBcd  by  the 
digestivu  organs  t^onfors  upon  them  a  notable  distinction  in  tlie  production" 
morbid  pbeunniona.  This  fact  is  no  matter  of  surprise  to  the  anatomii4,  "*» 
is  famili.ir  with  the  rich  supply  of  nen'es  derived  from  the  s\Tni»atbetic-.  W 
their  intimate  communication  with  those  of  the  cerebro-epinat  system-  Mwj 
disorders  of  the  circulatory,  rcspimtory,  nervous,  and  geu ito-urinary  orgw* 
though  but  retlectod  irritutions  from  some  portiou  of  the  intt^tinul  tift-% 
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would,  if  their  origin  was  not  uiidemtood,  uasuiiiL'  tlio  gniveat  at^ificunco  in 
the  mind  of  the  j tract itUmer.  In  sludving  the  W-aringH  of  tins  divirtion  of 
the  subject,  thu  inquiry  ^Lonld  conniieuec  at  the  mouth,  and  pom  downward 
to  the  lemiiniition  of  the  inttwttiiiil  tube,  including  tlie  different  glundulur 
orgiiu»  contained  in  the  a!)doniinaI  cavity. 

I  In  the  tumid,  ftaeured  and  pule  lip,  are  to  be  scon  the  indications  of  struma, 
and  of  anxmia  ;  in  the  soft,  Hp<.>ngy  und  bleeding  ffioUt  u  scorbutic  state  of 
tlie  blood,  or  the  i-oiistitutionai  enwts  of  mcri'ury  or  of  phoeiihorns.  The 
induiued  and  Bwollen  gimi  satisfaetorily  explaitw  the  fretfuniess,  otalgia, 
Btartiugs  and  convulsions  of  the  infant.  The  crtn!»titutional  etlect*  of  silver, 
of  learl,  and  not  untrequently  of  tulierculnr  diseaHc,  are  «hown  in  charorter- 
istie  lines  ufK>n  the  ^ms. 

Among  the  inuitifuriu  nianifeBtwtioiu*  of  syphilis  are  the  notche<l  incisor 
itdh  of  the  iiernianeiit  set.  The  failure  of  a  twitli  toapjKSir  in  the  dental  arvhy 
it' a«40ciat4^i  with  enlargomentof  the  jaw,  BUggeftts  the  prolmbility  nf  a  dental 
cwt ;  whili*  an  inllftniniiitory  swollinc  and  abfl*'0«s  of  the  fare  ami  neck,  alxtut 
tlie  angle  of  the  jaw  in  the  adult,  wiTl  direct  the  utTention  of  the  surgeon  to 
tbepossible  erupti»tn  of  u  wisdom  tooth. 

Tub  tofiom  ei-institates  an  important  iiwk-x  of  both  general  and  local  dis- 
order. The  dry  tongue  in  u  eoninion  attoiulant  of  febnle  oxcilement^  and  Is 
the  rcAult  of  arrested  wvretion.  A  similar  appearance  of  the  organ  is  eoen 
in  pei-sonft  who  sh-ep  with  the  mouth  open,  and  in  due  to  evaporation  of  the 
nalunti  nioiHture  of  (he  ]>ai-t.  Habitual  drynetwof  tlie  tongue  fmm  tins  cauae 
should  lead  the  practitioner  to  examine  t}3e  nasal  cavitit>s  for  |^nlyi*i  or  other 
morbid  growths.  A  dry  tongue  with  rigidly  pniniinent  pai)illH',  ueenrring 
in  the  ooui-se  of  traumatic  and  other  fevcrw,  is  alway**  a  rii)Un;e  nf  anxiety  to 
the  watehtul  phy«ician.  The  di^',  rod,  ami  glazed  tongue  ia  among  the  eom- 
mon  fligns  of  gastro-inteatinal  intiammiition,  as  is  a  similar  condition  of  the 
fauces  and  plmrynx.  In  anivmiii  the  orgiui  is  jiale,  tlabhy,  and  w)lt.  The 
tiMtirty  whieu  eucrust«  the  tougue  when  it  is  furred,  is  made  up  of  epithelial 
tells,  the  ili^-is  of  the  various  secretion*  of  the  mouth,  nltere^l  hl(w«I-*^urptu»- 
eles,  etc.  A  thin  white  coat  i^  an  evidence  of  debility,  and  doniantU  tonics. 
A  heavy  white  coat,  tinged  with  3-ellnw,  implieft  derangement  oi'  the  hiliarj* 
tunetion.  A  dark,  pasty  crust,  adhering  in  snips,  and  tound  also  attached  to 
the  gums,  constituting  sordes,  reveals  bkuHl  disorganization,  and  is  the  atten- 
dant of  low  forms  of  fever.  It  should  not  Ik.*  forgotten  that  a  catarrh  of  the 
throat  will  otWii  cause  a  eciated  tongue,  when  the  alimentary  tract  in  all 
other  portions  is  not  iraiilicjited.  Tlie  form  of  the  tongue  is  not  without 
diagnostic  signifitwnce.  In  iutrun'mnial  indunnimlinns,  when  th(!  brain  is 
not  flubjcctecl  to  too  much  pressure  from  transudations,  the  organ  will  be 
narrow  and  {jointed ;  in  chronic  derangements  of  the  digestive  organs,  it  will 
become  broad,  tissured,  and  roundwl  at  the  boi-dcrs ;  and  i[i  inflammationa 
of  the  respiratory  organs,  it  not  infriKjiieritly  is  seen  to  Ite  ti-ansverst-ly  wn- 
cave,  from  depression  of  its  centre  and  eon-espouding  elevation  of  it«  ^ideti. 
The  motions  of  the  tongue  aro  well  wortliy  of  obscrvatiuii.  A  tii-mnlotts 
Btote  of  the  organ,  or  difHculty  in  its  pn^tnision,  frerpieiitly  witnessed  in  low- 
fevers,  betokens  great  danger.  ISHien  thrust  out  to  one  side,  there  is  prolmbly 
a  bruin-lesloQ  on  the  opfiosite  side.  AnrjdumnUius  growthit  apjtejirtK'iaisionitlly 
on  the  tooguo,  and  cj;use,  in  the  atVected  [mrt,  a  blue,  sj)ongy  enlargement, 
Mitcous patchfs  on  the  tongue  disclose  constitutional  syphdis. 

TU^  6ttblht0Ual  Jtpacr,  when>  tlie  openings  of  the  sublingual  and  submaxillary 
nliyary  dueta  exist,  fihonlrl  not  escape  insiiection.  Tumors  occurring  in  this 
re^on  are  likely  to  be  either  ranulm  or  salivary  calculi. 

I>ifficult  deglutition.  im|jerfeet  or  guttural  enunciation,  cough,  and  stiff- 
neBs  of  the  neck,  will  demand  a  critical  exumuiation  of  the  fmices  and  pha- 
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rynx — obst-rving  if  there  exist  any  elongation  of  the  nvtila,  an^y  hir|)eit7a]ilu 

of  the  toiutiU,  a,uy  enlargement  of  the  pharyngea]  glands,  aiiy  post-mlitn 
purulent  Becretion,  or  any  awclling  in  Iront  of  the  cervieal  vertelnw,  ik-  Ifx*. 
tion  of  post^pharyngeul  abtKTSM  trom  diseased  bone.  Tnabilily  to  swaTww 
ftolide,  with  return  of  tlie  alimenlary  bolu»,  demands  exjilonilioii  nf  llie 
ascvfiafftis  with  appropriate  bougies  for  the  detection  of  strii  ture. 

Vomiting^  when  there  haa  been  a  history  of  chronic  dyijyer«ia.  accomfOLiol 
by  lueti  of  detih,  will  suggest  a  carvful  examination  of  the  atKlonieu  for  isbr- 
nal  carcinoma.  Sudden  attacks  of  voujitiug,  with  pain  and  flatulciKv,  nlUaci 
the  att^'utloii  of  the  eiirgeon  to  the  hernial  paiy^ages.  The  apiK^raiiwaal 
the  odor  of  the  eject^i  matters  iiiiiftt  not  escape  observation,  stercoraceoos 
eniojiis  always  denoting  inteHlinal  ohstruction  frtun  some  cauBe. 

In  <ieterniining  the  outline  of  the  solid  on/u/is  witliin  the  alxjouituuii 
thuB  detecting  uTtemtiou«  in  their  size^  the  surgeon  rvtnirt^  to  iuani|'iilstii:o 
and  pertUMHion.  In  the  same  way  the  fumn  of  the  orgiui  can  be  a**-ertaiiB|, 
as  in  displacement  of  the  lci<lnoy,  flistonsion  of  the  gall  bladder  or  of  th«  uri 
nary  bladder,  and  fibroma  of  the  uterus.  Accumulations  of  fluid  wiliiiB 
tlie  abdomen,  either  cystic  or  peritoneal,  are  to  be  recognized  by  palpaticti.  b/ 
use  of  the  grooved  needle,  or  by  euii'Ioymeut  of  the  aspirating  tnxiu".  Tiits 
diffeivntiatioii  of  fluids  taken  from  the  abdomen,  and  their  rt^lation  to  Bpcdii 
disuuius,  will  lie  materially  aided  by  olww'^rvinc  their  phyt^ical,  chemical,  ad 
microiicopieal  charactcristice.  The  thin  and  light  straw-eolored  liquids  are 
generally  peritoneal  (fwcii&s);  the  dai'k,  thick,  ropy,  and  gelatinous,  oeantu  ; 
and  the  clear,  limpid,  and  Bpontancously  coagulatinc:.  fluids  from  tbe  hnui 
litf-nnent  A  characteristic  cell  ie  alflo  said  by  Drysdafo  to  be  found  in  o?aroni 
fluids. 

The  alvine  discharges  require  to  be  scrutinized.     Putty-colored  dtmctioisff- 

Soint  to  hepatic  disorders,  and  ai'e  often  found  ussoeiated  with  an  icterud 
iscoloration  of  the  coi^unctiva  and  the  skin.    The  admixture  of  WW  witll 
the  disclmi^'s  will  suggest  ocular,  instrumental,  or  digital  exploration  of  th« 
aims  and  rectum;  since  blood,  and  often  mucus,  may  procetM  from  firfore^ 
fi\»iii  heiuorrhoidB,  from  stricture,  from  carcinoma,  or  from  syphilitic  ditens^ 
The  form  of  thi»  feeea  may  also  reveal  the  existence  of  stricture,  being  U> 
«uch  case«  small,  flattened,  angular,  or  round  like  pipe-stems.    The  chnracwr 
of  pain  (if  |)reeent),  and  tlm  period  at  %vhich  it  is  developed,  will  al«>  «id  in 
fonning  a  diagnoeis  iu  caeca  of  anal  and  rectal  disease.     For  exaniiile.  tlici* 
is  pain  in  defecation,  both  in  hemorrhoids  itnd  in  fissure ;  but  in  the  ioxioer 
it  is  experienced  chiefly  at  the  time  of  evacuating  the  Ijowels,  soon  pawiDj 
over  ana  leaving  only  a  sense  of  wannth  for  sonic  time  after,  while  in  fissiiffi 
the  pain  comes  on  at  variable  perimis  after  defecation,  and  increase*  in  «■ 
verity  for  several  successive  hoiii-s.     Tenesmus  is  a  common  syuiptoiD  a 
colitis,  but  luiiy  be  equally  urgent  as  the  result  of  a  foreign  body  bi'ing  lodgeJ 
iu  the  lower  extremity  of  the  bowel.     "When  tenetunus  is  accorap«ciBi  ^ 
frefjuent  and  small  watery  passages,  it  is  often  significant  of  rectal  impoction. 

GENTTtwraiNAKY  SvsTEM. — The  seximl  s\/sfans  of  the  two  sexes  play  pw^ 
important  mrt  iu  the  causation  of  both  functional  anil  organic  disonknw 
tJie  human  iKjdy.  Impotency,  the  loss  of  the  venereal  appetite,  and  laii*'* 
ml  excitement,  in  the  mule,  are  conditions  wbi<'h  demand  for  their  yto^ 
undorstanding  a  critical  inc^uiry  into  the  state  of  the  brain  and  spinal  luatP*- 
the  couRtitntion  of  the  urine,  the  condition  of  the  organs  thcm«?!v*i» 
the  habits  of  the  patient.  The  connection  between  priaplbm  and  cWm' * 
cercbro-s|jinal  injuries;  between  spennatorrha'a  and  nervou»  rwtitw'* 
with  pulpitatu^n,  dyspepsia,  and  loss  of  strength  and  spirit*,  will  not  (*«!'' 
the  notice  of  the  caret'ul  observer.     Uetraction  of  the  testicle,  and  fain  niuflj 
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the  coarse  of  the  areter,  in  renal  colic ;  pain  at  the  meatus  after  urination, 
and  elongation  of  the  prepuce,  in  vesical  calculus ;  phimosis  and  ite  relation 
to  urinary  incontinence,  convulsions,  and  eczema ;  a  diminished  and  twisted 
stream  oi  water  in  stricture ;  urethral  discharges  and  their  connection  with 
stricture;  and  frequent  micturition  as  an  indication  of  enlarged  prostate 
and  of  cystitis,  are  all  subjects  which  will  demand  investigation. 

The  iimuence  of  sound  kidneys  on  the  success  of  operations  is  such  that  no 
prudent  surgeon  would  willingly  undertake  an  operation  without  previous 
examination  of  the  urine,  unless  in  cases  where  oi>erative  measures  were  un- 
avoidable. Examination  of  the  urine  should  include  an  investigation  of  its 
quantity,  specific  gravity,  color,  reaction,  and  composition  ;  while  the  means 
H>r  determining  these  points  are  measurement,  the  use  of  the  urinometer, 
ocular  inspection,  the  employment  of  chemical  reagents,  and  examination 
with  the  microscope.  The  principal  substances  to  be  sought  for  are  albumen, 
blood,  pus,  muco-pus,  sugar,  urates,  phosphates,  and  oxalates ;  and  the  pres- 
ence or  absence  ot  each  of  these  has  an  important  bearing  ou  both  diagnosis 
and  prognosis. 
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C.  W.  MANSELL-MOULLIN,  M.  A.,  M.D.  Oxok.,  F.R.C.a, 

FEUOW  or  rBHBSOKR  COLLBQX,  OXroRD  :    LATI  RADCLlPrs'i  TUTKUJSa  niLOW, 

omv.  oxoK.;  soboical  RBmeTtuR  roras  mhoos  hospital,  boMDoji. 


Orminally  employeil  in  any  eatie  of  sudden  death  or  colUpsc  following 
injury  or  mental  emotion  without  dieooverablo  lesion,  the  t«mi  Shock  lias, 
etep  by  stop  with  the  uioreAsc  in  knowledge  of  physiology  and  the  extension 
of  exiierimontal  intjuiry,  bpoomc  more  and  more  definitely  flpsociatod  with 
the  conception  of  a  Hudden  i-heck  to  the  circulation  brought  alM)ut  throueh 
the  agency  of  the  nen'r»uti  syriteiu,  and  resulting  either  in  a  death  so  iiumetli- 
ftte  as  scarcely  to  have  a  parallel,  or  in  a  condition  of  prolonged  prostration 
with  or  without  a  more  or  less  nucccrteful  reaction.  Sueh  a  roBult  t-an  onlyl 
take  plaire  through  the  direct  influence  of  the  nervous  ityHtem.  Long  ago, 
Traveiv'  {m/uiUm)  out  that  frequent  instances  of  sudden  deatli.  connerjuent  ujK>n 
injuries  which  left  no  trace  of  their  dct<tructive  operation  uik)!i  the  texture 
of  the  vital  organs,  and  that  other  intiitauccs  of  death  ntter  the  luptw  of  a  few 
hour»  or  days,  oiid  some  even  of  weckij,  from  the  injury,  udniittc<.i  of  no  other 
explanation  according  in  any  degree  with  the  history  and  Bymptoras  of  the 
malady,  tliau  a  suapenaion  or  failure  of  the  nervous  power.  Nor  ie  it  less 
clearly  proved  by  the  ttpontaneous  <lit^ppearance  of  all  Rymptoms  in  eases  of 
recovery,  Bomctimes  alniopt  lu*  rapid  iw  tlieir  onBCt  (for  patients  left  pulseless 
and  apparently  moribund,  witlmut  exteruul  injury,  nmy  Iw  foimd  on  the 
gucceechng  day  restored  to  the  tone  and  tninquiliity,  comjiamtively  spcakuig, 
of  health),  that  there  can  be  asKOciated  with  it  no  serious  structurul  Icaion. 
Of  course  it  must  not  be  uifcrre<l  that  no  change  at  all  has  taken  place,  but 
simply  that  it  is  not  within  range  of  perception  by  means  of  our  present 
nietno'ls  of  invcrftigatiou  ;  and,  iudeo<l,it  is  to  be  exi^ected  that,  with  increiis- 
ing  knowcletlge  of  the  conditions  under  which  the  niunifestation  of  that  form 
of  molecular  motion  known  im  norvc-foree  is  possible,  we  sliall  wonic  day  l>e 
able  to  form  an  iilca  of  the  way  iti  which  its  action  may  l»e  uioditled  or  sus- 
pended^  without  the  production  of  any  visible  alteration  of  structure. 


Cadses  op  Shock. 


Wliatever  may  be  the  immetliato  cause  of  shock,  whether  it  result  from  a 
pnrcly  mental  source  or  from  a  serious  iKxlily  hurt  (for  probably  either  alone 
ts  sufficient,  altliough  in  general  each  bean  a  share),  everything  denotes  dimin- 
ished energy  of  circulation  :  the  ]willor  and  coldness  of  the  skin,  the  weak- 
ness and  small  volume  of  the  pulee^  tlie  difficulty  of  respiration,  the  tanguoi 


■  TraatUf!  on  Constitutional  Irrltmtlon,  p.  481. 
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awl  genemi  doprowion,  all  point  to  some  failure  among  those  ibrces  Thtt nib- 
tain  the  cinnilating  fluid  at  the  necessary  teiisiou ;  to  >«omc  diificulty  affectiiie 
tht'  iiHjtive  iijipultie  of  tbc  heart,  or  the  pcriphcrul  resistance  of  the  i-apiUnfick. 
or  t!ie  8tat4!  of  tone  of  tlie  smaller  vessels,  arteries  as  well  as  veins;  forlW 
are  the  fon-iw  mainly  comenied  in  keeping  up  the  arterial  pre**ure  on  wliiili 
tlie  circulation  dejK>nds.     That  the  tirat  of  theae  three,  the  heart,  is  affectd, 
can  have  eHeajied  the  notice  of  iiouo  who  have  ever  exi»ericnced  emotioo 
any  kind ;  with  regard  to  the  othew,  tlierc  would  be  gmttcr  douhl  if  it " 
not  been  proved  by  experimental  demonstration ;  thoujcb  it  might  reaeonal 
have  been  aunniae<l  from  the  well-known  oceurrenee  of  syneope,  hi  failtiw 
the  heart's  power  fi-om  organic  disease  or  other  cunses.that  for  tlie  pnxloe  ' 
of  shock,  unattended  by  lose  of  coiiscioufuess,  eonie  additional  element  i 
be  present.     With  naiani  to  the  i'auRes  of  shock,  there  can  be  no  douli  ilmt 
mniial  fmpf/o«,  cspeeiuUy  joy  or  ii^^ir^  of  itself,  without  bo<lily  hurt  nj' any 
kind,  may  be  followed  by  the  gravest  form  of  Bhock,  resulting  in  inuutt!wi& 
death  oven  where  there  is  no  probability  of  organic  discaBe  ot  the  heart 

Mnny  yp-nrs  n^.  tlm  jiuiilnr  of  ii  collfgi^  hail  rendprpil  himsvlf  in  some  vs}  obi 
iou8  10  the  ptudenic,  ami  tlic)' "iftennint-il  to  punish  liim.     Tht-y  wcrordinglT  pwpMt** 
&  block  uml  axfj  wliicli  iliey  coiivi-}'ed  to  a  lonely  place,  and,  liaving  clrcA^ed  tbtmHtrs^ 
in  black,  some  of  llitni  [ir^iinred  to  acl  as  jiiilgca,  anti  iwiit  oiliers  o)  ilieir  tronpuiT  t** 
bring  him  before  ihcni.     When  he  saw  the  pn'iiarations  ihai  had  been  niadt*.  br  ai  trr^ 
afierti-d  \>t  Ircat  llii;  wUotf!  tiling;  an  n  joke,  but  yras  t^AvmnXy  ashun-d  hy  tho  »nii)riiV» 
that  they  meant  H  in  rt^uE  fnnie.-it.     He  H*ii:t  told  to  prepare  for  imineilittie  dfoiti,  htr 
tliey  weregoin;^  to  behead  him  then  and  there.     The  trembling  janitor  looked  all  ttfouid 
in    the  vain   hope  nt'  Hccing  ^<m\v.   indleatiun   that   millnng  vim  rpally  nirant,  but  eirm 
looki^  cvc-tT'whcrc  met  him,  uiid  one  of  the  students  proceeded  to  blindfold  him.    Tbe 
poor  man  was  made  to  kneel  berorc  ihc  block,  the  oxecniioner*K  axe  iva.«  raisnl,  but. 
instead  of  the  nharp  edge,  n  wet  towel  was  brought  sinnnly  down  on  the  buck  d"  iV 
cnlprit's  neck.    This  was  all  that  the  students  meant  to  do,  and.  thinking  that  the?  hmi 
frightened  the  janitor  suffieienlly,  they  undid  the  lianilage  which  coven-d  bis  e^etk    T» 
their  nsionishment  and  horror,  ihfy  fotiiid  that  he  was  dead.' 

And  altltough  this  extreme  eftcct  may  not  be  common,  instances  of  ento- 
Icpsy,  hysteria,  idiocy,  and  otlier  morbid  mental  couditious  aru  jn  pleuiy :  m 
can  lliiH  he  in  any  way  a  mutter  for  astonisliment,  when  the  efleets  nf  nn-tlil 
impres^ionH  on  the  functions  of  the  body  are  taken  into  eonsideranoiL  .\ 
familiar  instance  of  their  influence  is  seen  in  women  during  lactation:  tb< 

Sualities  of  the  milk  aro  from  tbi»  cause  often  suddenly  ubangitl  ao  a«  lo  yv* 
uco  vorj'  serious  effeets  upon  the  intimt:  in  some  recorded  caw*  the  wall 
baa  pravL'd  fatal.  It  is  i-umarkable  and  cbanicteristic  that  severe  sliovk«  to 
the  system  frtmi  meutiil  eiuoliou,  ufler  Iho  mora  imme^iinte  efl'ei-t«  havei*.«<i 
away,  often  leave  some  organ  penimneiitly  impaired  in  it**  tinu-tion.  SaJJcu 
friw'ht,  tor  instance,  has  procinecd  deafncRS.' 

There  is,  however,  in  individuals  the  greateft  [xiseible  difleivfiw  intlii* 
respect.  No  two  pereons  are  ever  affectcS  u»  the  same  way  by  mental  emo- 
tion, or  to  the  same  degi*ce  :  some  are  but  slightly  moved  t>y  that  wliiel 
inflnenees  others  iu  a  most  serious  manner;  others  again  arc  greatly  di>tnr+>(»l 
by  slight  ftcfridentii  of  some  special  kind,  while  they  are  altogether  1"  ' 
about  troubles  much  more  grave ;  and  under  tlitlerent  circumstance*, 
ferent  times  of  life — nay,  even  at  diflerent  times  of  the  day — the  same  ^y\^ 
may  remain  apparently  uuconcemetl,  or  be  quite  ovcix^me.  Yet  Bometuii* 
when  the  temperament  and  nervous  sns<?eptibility  of  a  patient  arc  well  knmni, 
a  prediction  may  Iw  hazarded  as  to  the  probable  eflbct  of  an  iryuiy  orojn* 

I  LAtidcr  8riintni>,  Slioi-k  find  Sjrnoopv. 

■  S&Tory,  CoUftpat^ ;  Holmes's  Sjrstcta  of  Bvipttj. 
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tioii,  and  timely  help  l>e  thiiit  ^iued  in  the  qiu-^ttioii  of  projnio8is.  <S'er  \a  not 
%\nthout  ittf  iiiAuejKv,  though  it  is  Heiircelv  i«)t*sihk'  (o  eatuiiato  how  far  8Ui«- 
<«ptihilitv  to  f»bo<-k  is  due  to  dift'ereiu-u  in  liul)it»  of  life  and  idiyhiml  dcvclop- 
inent,  una  how  tiir  to  u  miit^-kiT  i-yiupathy  and  more  ntxiXy  ^motion.  11m 
effVwt.t  of  fit/e  on  the  prodiurtion  and  course  of  shotk  are  mort-  certain,  eM|>e* 
fiall}'  if  aettoiint  he  taken  of  the  complete  absence  of  anxiety  in  the  young, 
and  of  the  aiathy  8o  wrnmou  in  the  old.  It  is  generally  said  that  the  imino- 
diato  result*  of  an  iiytiry  are  worse  at  tlieae  two  jKTinds  of  life  than  at  any 
other;  but,  in  the  case  t>f  the  young,  much  allnwanee  must  bo  made  for  the 
relative  nmnmit  of  damaeu  suBtjiinod,  for  the  veri"  nerioiit*  effect  of  ov«n,  com- 
paratively Hpcaking,  ft  shght  losw  of  bl<>o<l,  and  for  the  givat  Hii^-eptibility  to 
*-old.  In  the  aged,  sliock  is  more  inirticularly  chiiiwterizoil  by  uncertainty, 
l>oth  aa  to  it«  course  and  pentisleiice ;  not  luitrequeutly  its  iuteusity  is  diuiin- 
iiibed  and  it»  duration  proloiifi;e<l ;  and  oiten,  when  all  Heemn  going  on  well, 
tfaa llBEtrt's  strength  fails  8ud(ienly,  and  the  patient  diee  when  loaAt  ex])ec:ted. 
Tt  must  be  mentioned,  however,  that  Niitwbaiun  and  others  will  not  admit 
oftsos  of  thifl  kind  as  exampkw  of  death  from  sluK-k,  hcltcving  that  hemor- 
rhage, by  means  of  the  etiects  that  may  follow  it  ovou  after  some  time  haa 
elapsed,  is  much  more  likely  to  have  been  the  cause  of  the  fatal  issue. 

JhiH,  when  intense  and  nninlerniitting,  luw  been  known  to  prove  fatal,  but 
probablv  in  the  majority  of  nwes  by  inducing  syru^iM?,  though  it  has  a  dis- 
tinct ellWt  upon  tiie  heart's  action ;  patients,  while  in  a  state  of  shock, 
whether  nrishig  fn)ni  b(Mlily  or  mental  origin,  st^ldom  feel  any  but  the  mo«t 
acut«  agony;  and  in  many  of  the  examples  brought  forward,  protracted 
labors  lor  instance,  exfremc  nmscnlar  cxliiiustion  has  been  of  material  help 
in  causing  death.  It  is  more  singular  that,  as  Aytley  Cooper  |jointed  out,  the 
moment  of  trannition  trom  int*nso  agony  to  pertect  ease  haa  been  known  to 
pnive  fatal. 

Deep  mimtnl  ■nrt-omtpntion^  geneniliy  met  with  under  the  form  of  extreme 
excitement,  unuoubteilly  poHsesscs  tlie  peculiar  power  »if  postpfming  the  occur- 
rence f^f  shw^k,  jx'rlmiw  m  the  same  way  that  llie  will,  tir  tlie  violent  irrita- 
tion of  a  sensory  nerve,  can  (or  a  time  suspend  pen-cptioii.  It  is  i.-s|KX'iany  in 
militnry  surgery  that  caflCH  of  this  kinrf  are  ro(;oiiled — where  wrious  and 
painful  wounds  are  not  even  known  of,  till  long  afl^r  their  infliction.  It  is 
otdy  the  onset  of  the  shock,  however,  that  is  delayed :  it«  intensity  loses 
nothing  from  tlie  combined  etfect  of  the  hijurj",  pain,  (■ornnu'wiiig  fever. 
exhaustion,  fear,  and  perhaps  even  ilespair.  Another  mental  comUlion  that 
may  be  meiitioiietl  ns  having  a  peculiar  influence  is  thai  ">f  hitcnse  and  j>cp- 
liajis  delayed  frjin^t'Uwii  ;  at  least  it  would  seem  tlmf  thi^  might  assist  hi  the 
explanation  of  those  deiiths,  the  most  mysterious  of  all,  xvliuh  follow  imme- 
diately on  some  trivial  o|>eration,  while  accidents  eeem  to  be  without  ofl'ect; 
psrbapt)  there  may  be  a  comparison  between  (hose  cases  and  those  already 
mentioned  of  nudden  death  on  the  ccswatiou  of  |Hun ;  in  each  it  fleems  to 
Follow  the  breaking  oft"  of  a  condition  of  extreme  mental  teusioa. 


Casks  attkndbd  by  Shock. 

The  majority  of  the  i-ases  of  tthot^k  met  with  in  surgical  practice,  follow 
act^idonts  or  operations,  serious  either  tWmi  the  actual  extent  of  the  injurj* 
inflicte*!,  or  from  the  fact  that  sjtotnal  organs  or  texrurcs  have  ln-cn  involvai. 
Burns  and  stvilds,  esiiecriully  when  the  area  involvwl  is  cxt^-nnivc,  even  if  the 
depth  is  inaiguiticant,  are  among  the  mrwt  common  causes  of  sliock  ;  then  come 
contused  andlaccratM  ironnd^,  auch  as  are  produced  by  the  violent  crashing 
of  a  limb,  and  capital  o^HTOtions^  though  by  cjire  and  ulteutiou  ui  the  case  of 
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thcjJe,  the  severitj*  of  the  pcgultiuc  t*luK'k  may  l»e  much  rtnlufed.    In  iU,iltt^ 
dauger  is  great  iu  proijortkm  to  tlie  pruximity  of  lliu  injury  to  tlie  tnok, » 
fact  that  iH  toiicluaivt'Iy  Hhown  by  the  results  of  ampuratioiiH  on  the  kwir 
limbs ;  aiid  it  would  tioem  as  if  the  injuiy  to  the  bone  itjwlf  had  aomc  i\vH 
iiiiiucnee,  for  IHi-ogott*^  saw  two  men  die  on  the  table  during  ampntatirti 
through  the  thigh  (one  for  injury,  the  other  for  chrouie  diseatie  of  the  knot 
joint),  at  the  intitont  tbiit  the  bfine  wurt  being  sawn  through ;  a  itpunxiiln 
contraction  jiassed  over  the  nuiselea  of  the  body,  the  fiux*  became  {tain. 
eyes  lost  their  lustre,  the  pupils  dilatM,  aud   death  followed  at  once— i 
neither  case  was  an  ampc^thetic-  adminiitterMl.     Furaeaux  Jordan*  too,  tbIc] 
ing  a  thermometer  placed  in  the  axilla,  while  au  amputation  was  heinp  per 
formed,  observed  on  several  oecutiio:u»  a  drop  of  ua  nuich  at<  one-&Rti  <A  i 
degree  during  the  iippliaition  of  the  saw.    TTiei-e  is  a  special  gravity  attachiil 
to  those  CiLses  of  shot^k  which  n>ault  from  railttyiy  n^'itfrntSy  pmUibly  in  iw 
Bnmll  measure  owing  to  the  part  taken  in  their  jiroiUu-'tioii  by  mental  rau*«, 
and  to  the  generul  concussion  suMtauied  by  the  botiy  in  its  suddenly  suspcmlaL 
motion;  for  iubtances  of  severe  and   laiJting  ohock,  utteu  a^uuiing  tuoi^H 
insidious  forms,  are  met  with  from  lime  to  time  in  otvurrences  of  Ihw  kiuit^ 
wilhoiit  tiiero  being  any  deiinite  or  niarkeil   btjdily  leeion,  and,  inditil.  an* 
oft<-n  tho  more  severe  when  this  is  cpiit*  absent,  and  there  'u  no  other  erpU- 
nation  than  a  geneml  or  mental  cause. 

Simple  concussion  of  the  brain  wimld  present  a  frequent  and  good  exanjJe 
of  shock,  if  it  were  [Kissiblc  to  eliiniuate  aud  set  aside  the  eyniptotm  thil 
depend  upon  tlie  injury  inflicted  on  the  braiu-suljstanee  itself,  probably  prwail 
in  all,  even  the  slightest  c&scn,  and  prrahiftive  of  indirect  as  well  as  of  diiwt 
results,  if  any  reliance  is  to  bo  placed  on  experimentation.* 

Ad  accidents  involving  the  exti-emities  are  tbllowed  by  sboi-k,  other  •! "  : 
being  equal,  in  pi'oj.Mjrtion  to  their  prttximity  to  the  trunk,  w)  it  mieiii  i 
eonably  lie  suppoticd  that  injuries  inflicted  on  the  trunk  iteelf  would  prt^iiii 
cases  of  the  greatxst  wverity ;  anrl  tins  is  time  not.  only  of  accident*  llut 
involve  cnnsitlenible  damage  to  organs  or  textures — damage  lliat  miyht  pi 
itee\f  render  ditfieult  tlio  continuance  of  ftinctions  necessary  to  the  nuuutwv 
ance  of  life, — but  also  of  sHglitcr  injuries,  blows  or  contusions,  that  in  otttT 
parts  of  the  body  would  B«-*areely  be  noticed,  but  which  here  are  <il\«i.ftii'I 
sometimes  miexpcctedly,  followed  by  results  of  the  gmvost  cliuracter.  Frw 
can  have  pa«sc<l  through  sehool-life  without  having  experiencfd  tlie  efftdrf 
a  blow  on  the  srrotuw^  or  on  the  pit  of  the  stonxach:  the  intense  i>olIaiise  aii'i 
complete  prostration  that  Bnperveno  at  once,  and  may  even  terminate  &ta!lj, 
as  cricketing  annals  nnhappily  show.  Fischer*  relates  a  cai*e  of  death  villi 
all  the  symptomt*  of  the  deepest  shock,  following  a  tew  bouro  after  a  terf''* 
had  been  crushed ;  and  Erichsen  meationa  as  a  frefpient  occurrence  in  cBBti* 
tioii,  the  sinking  of  the  pulse  at  the  moment  of  division  of  tho  spemixtie 
cord,  even  when  the  patient  is  fully  under  the  influence  of  ati  anoifii:'! 
But  it  is  not  a  little  singular  that,  in  spite  of  the  generally  received  tmditi' ' 
on  such  matters,  and  of  tlie  undeniably  grave  Byniptoms  which  are  «o  coturi- 
ously  produced,  there  should  not  be  recoixled  one  single  case  in  which  dtaili 
has  followed  in  a  healthy  num  inmiciliatcly  npon  a  blow  on  the  aWoiwo, 
witliont  injury  to  any  of  the  subjacent  viscera.  Kven  the  classind  inrtanw 
given  by  Sir  Astley  O»oper,  and  always  quoted  as  an  example,  of  the  laboft-r 
who  while  wheeling  a  barrow,  reeeive<l  a  slijeiht  blow  in  the  epigastrium  bdJ 
fell  down  demi,  cannot  be  admitted,*  though  it  ia  supported  by  such  ttatliorily; 
for  it  did  not  occur  within  his  own  practice,  aud  in  the  account  lot^  •'f '' 


•  riMu,  rUtlBiT's  Archk,  187fi. 

•  Pollock,  Holmt^'s  System  of  Snrgttrjr. 


*  Hftatinga  KuAjr  on  Shock. 

*  Vulkmjuiii's  Suumlung  ktuiindier  Vurtr&ce.  No.  \^ 
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there  is  nothing  that  in  inconsUti-'at  with  the  itlew  of  BuJdcn  t'uilurc  of  the 
heartV  action,  fro:n  tho  combiiwd  ettectji  of  dt^'ueraUxl  structure  aud  ovex'- 
txertioii.  LV-ath  umy,  liowcver^  iivvuT  at  u  l»t*.»r  porio*! ;  »  \}oy  aftt-r  being 
cruwhcti  by  the  end  of  u  costemiouger's  harrow  ngauifit  a  wsill,  wua  admitted 
to  hospital  in  »  stato  of  oollaiwe,  from  which  ho  partially  i-allietJ  towards 
evening,  only  to  wink  again  trnuhially  httt'oru  twenty-four  lioure  bad  elaiwwl ; 
nor  waa  there  an3*thinj;  found  after  deulh  that  could  accoimt  for  this;  only  a 
littl(<  ruduucM  and  etickiueso  of  the  peritonemn  in  oue  Nuall  spot  behind, 
aguiuiit  the  vcrtehne,  as  of  comnjeiicing  {>eritonititj. 

It  orteu  ha|>|KMi8  that  prnelrtituuj  mnauU  of  thn  ahdomeii^  and  still  more 
frcmently  that  injuries  or  operations  involving  the  handling  of  the  viscera, 
Fiifh  a*  ovariotomy,  are  followwl  by  rehuUti  nf  uiis  nature,  though  exceptions 
are  nion;  fnHjuently  met  with  in  this  claaMof  injuries  i^terhajw  than  elsewhere. 
Death  within  five  uiiuutcs  ban  occurred  alter  wucii  a  .-simple  operation  as  tap- 
ping the  liver  for  hydatid  disease. 

The  patient,  n  man  VJ  ymtrs  nf  ugi-.  to  all  apiMa»raiic«  perfi^ll)'  )K-allliy,  aiiJ  t<*ini»f!r- 
ote,  (jresented  liimsclf  on  account  of'  an  eiilftrgi^'mtnt  of  tlie  abdomen  wiiicli  Imd  iK-i-n 
itntitml  somtt  tPii  inoutlin.  It  was  pluinly  a  case  of  liydatid  disease  of  ihe  liver  ;  and 
was  of  such  inconveniiMiee  tliut  tlie  man  wiHticd  MiniiiLliiiLg  (»  Im-  dcmt-..  Afler  (wme  dny» 
in  itie  ward,  a  fine  aspiraiin);  trocar  and  canula  were  introduced  witliout  any  ana-ottieitc, 
nnd  a  fevr  dropx  of  clitir  tluid  evacuated  ;  uh  uu  more  foUowed,  a  iiuiula  aomewliat  ]arfr«r, 
about  the  !>ize  of  a  snuill  grwt^e-quin,  was  ittReii^d  tlimiigh  the  futuw  n|te[iing  immedi- 
HtKty  on  withdrawal  of  the  sinaller  one.  A  few  drachms  of  bIood-»tained  fluid  caoie, 
and  then  all  of  a  Ritdden  the  iiatient'ft  face  iH-came  juile  and  livid,  liis  arms  sank  down 
by  his  side,  and,  with  the  exception  of  a  few  fuitii  irregular  beats,  tho  pulse  ceased. 
At  thi;  piMt-mort(!ni  fxatninatian,  on  the  following  day,  the  puncture  vra^  found  ou  the 
convexity  of  the  liver,  and  a  probe  was  passed  ihroiigh  it  inlo  a  amM  cyst  lying  by  tlie 
Bide  of  a  much  larger  one ;  there  was  no  great  diHten.<ion  of  the  abdominal  veins,  and 
the  only  itign  nf  visceral  dt^genttrnlion  was  a  nlighlty  granular  condition  u}'  tliu  kiUneya. 

Brjant'  relates  a  very  similar  cobo,  except  that  tlie  amount  of  fluid  remove<l 
Wits  considerably  j^rcatei*,  about  nine  ounces  (though  much  more  timn  this  ha« 
fwsquently  been  withdrawn  without  damage),  and  thiil,  while  the  inferior  vena 
cava  was  coiwiderably  obstructed  by  tho  pre»ware  of  the  tumor,  a  large  branch 
of  the  portal  vein  had  been  iierfomted  by  the  trtiear. 

Injuries  to  other  aMoininal  viscera  offer  cxampleH  no  less  frequent  and  quit© 
as  eharucteristie.  The  strung ulation  of  a  portion  of  smail  intfsthic^  whether 
in  a  hernial  sac  or  by  some  banc!  within  the  abdominal  cavity,  is  attended  at 
once  by  symptoms  of  the  mojjt  complete  prostration,  and  may  of  itself,  if  left 
unreduced,  be  sufficient  to  occasion  death,  without  the  production  of  |)erito- 
nitis.  Many  more  instances  are  ou  record  of  this  result  ha^nng  followed  the 
ajmlieation  of  taxia,  with  or  without  the  administration  of  chtoroform,  e«|)e- 
cially  ii»  the  ciiso  of  umbilical  or  ventral  heriiice  m  corpulent  subjects  reduced 
by  long-continued  vomiting. 

The  same  efiects  arc  pHwhu^ed  by  large  doses  of  corrttxive  poi^otiSy  such  as 
sulphuric  and  other  mineral  acids,  or  arsenic,  the  immediate  effects  of  which 
aiv  intense  local  pain,  coldness  and  (mllor  of  the  surface,  sighing  respiration, 
and  a  weak,  perhaps  imt»erccptihle  pulse.  Similar  results^  follow  wheu  per- 
foration  takea  plm:«  in  tho  stomach  or  intestines,  an<.l  their  coutente  escape 
uito  the  tjoritoncal  cavity.  Tlio  oi:currence  of  shock  after  ywr/Hn'/ion,  espe- 
cially in  the  case  of  l»earing  twinfl,ifl  probably  partly  due  to  nervous  influence, 
and  partly  to  the  removal  of  pressure  from  the  abdominal  vcfisels  by  the  loss 
of  such  a  large  |wrtion  of  the  abdominal  contents,  which  must  ahnoBt  un- 
avoidably «H;<rasitm  more  or  less  relaxation  of  the  vessels.' 


■  Laiuwt,  Jane  8,  1878. 


*  Laoder  Bninton,  Sliock  and  Sjmoope. 
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Great  ?o.w  of  blood,  OPpecially  if  it  hiia  taken  place  suddenly,  brings  oo  iD 
tliB  8J^npto^i8  of  uollapwe,  but  usually  a^:ouii>anit'd  by  »ynwi|H; ;  ani  ccrtiiit 
poisons  (aa  nicotin  and  jnv.tcarin)  whit-h  act  ilirwtl}'  on  that  |i«rt  ot"  Uie  nerron* 
syHl-cm  lliat  Is  in  immedrnt^  rulatioii  with  tho  lioart.  and  vt^Hfli*,  (imdiK?  Ilit 
moat  iuU'nse  pnwtration  of  mental  iind  Inwlily  vigor  through  the  dtininutMi 
of  vascular  tension,  and  Wnvc-  eastw  are  of  uwnr  tlmn  onlinary  inturwt.  fw  in 
this  way  the  practical  physiologist  is  able  at  will,  by  uiclbods  the  wnrkicupf 
which  is  fairly  well  nnueretoud,  to  pi"oduce  a  condition  not  to  ho  distingui^ed 
by  any  of  its  symptoinB  fi-oni  that  consequence  of  ityury  or  mental  emotiDO 
which  !ia8  been  so  lona  unintelligible.     Indeed,  fio  close  ik  the  reseiublaiw 
presc-nted  by  cases  of  this  kind  to  the  collapse  caused  by  alNloinitud  injun*. 
tor  example,  that  Kiirneanx  Jordan  and  others  liave  inelmlcd  hcmorrliagt'fliKl 
this  class  oi'  poiwHiri  anntnjf  the  anises  of  shock.     Bui  il  wonld  siHmallo. 
Ijotlier  more  rcjv>*onabIc'  to  restrict  the  definition,  by  retaiu'uig  the  idea  of  in- 
diroct,  perhaps  rtfflex  (whether  tniuniatic  or  mental)  origin,  aud  to  n^ 
thcRc  cases  in  which  the  result  is  produced  by  some  influem^  m-ting  diwlh"! 
on  the  vascular  tension,  as  a  means  of  explaining  thoAe  in  which  tiie  aameii 
bn^ught  about  iudircctly  and  reflexly  aa  the  consequence  of  some  peiiupi 
duitaat  injury. 

Symptoms  of  Shock. 

Few  conditions  are  more  charactcristie  than  that  of  a  patient  Rufferingl 
the  graver  cft'ects  of  sho<'k ;  none  resemble  death  iti^elf  mope  closely,  lie  li« 
perfectly  quiet,  giving  no  heed  to  anything  that  goes  on  around  ;  with  limle 
Iieljdess  and  pi^jstrute,  as  they  may  be  placed,  or  as  the  chance  of  the  nmnicnl 
may  dictate ;  conft<-toue,  yet  seeing  only  in  a  mist,  and  hearing  ufmc  hut  lotxi 
and  repeated  ({uestions  (though  rare  instances  are  met  with  hi  iWiich  the-  .s^Dseft, 
especially  the  heunng,  arc  acute  beyond  all  measure);  with  no  pamlyois  vet 
rejdyinir  with  difliculty ,  in  a  si?llubic,  scarcely  audible  voice,  and  only  exwnitinj 
with  paiiifnl  slowtu'ss  scuue  sunple  movements  often  left  half  tinisbed.  The 
exprcswioii  of  the  face  is  quite  dianged  ;  all  the  feutiinw,  c*u>ccinlly  the  ui<*- 
are  smaller  and  ehrivelled ;  the  wear\'  eyes  have  lost  tlieir  lustre,  wnl  Ik 
rolled  npwartls  in  deojdy  sunken  rKvfcets,  surrounded  by  a  du*»ky  ring ;  the 
pupils  in  general  are  dilated,  and  react  verj'  slowly  to  the  stimulus  of  ligbL 
The  skin,  imd  such  partd  of  the  mucous  membnuie  as  arc  visible,  are  ]•' 
hut  livid  too;  the  nngers  and  nails  blue,  and  the  skm  on  the  palmar bki* 
bantling  in  loose  folds.  Large  drops  of  sweat  bang  on  tie  fonenead  ami 
brows;  the  whole  body  is  cold;  at  times  a  shiver  jMisseti  tlin'm.'  'i*j 

limlw;  and  the  loss  of  tenipcnituro  is  often  so  great  as  to  mak-  >f'\ 

mometer  fiill  two  or  more  degre(*t.  Common  sensn)ilityand  the  s^^nse  oi  jaiii 
arc  much  blunted  over  the  whole  body ;  only  some  |mnixy»m  more  sliaqi  um 
ordinary  can  rouse  to  any  movement,  while  the  worst  of -news  is  bi-aril  wiib- 
ont  emotion,  so  great  is  tlic  already  existing  depresfsion.  Tlie  pulse  walmist 
i!n]x>reGj)tible,  irregular,  uiuTpirt},  and  very  rapid  :  the  arteries  are  mmUiii^ 
tiie  tension  low;  the  ascent  in  «  sphygmoffnq»liic  tracing  is  veiy  abort  w^ 
sloping,  hut  the  apex  fairly  well  marlcM  ;  tnc  presence  of  dicrotiam  m  th** 
cases  prf»bably  depends  upon  the  amount  of  hemorrhage.  The  respiratory 
movements  are  very  irregular — ahnonually  deep,  sighing  inspiration*  bf 
ing  Budilenly  into  a  series  of  very  8ui>erfieial  ones  which  are  ecur^-ely  aodibt 
sometimes,  especially  as  the  graver  symptoms  are  fnismng  off*  and  n«<'tic»' 
beginning  to  set  in,  there  is  vomiting;  the  sphincters  generally  remain  cl( 
but  no  nile  can  be  laid  downi  upon  this  fsiint :  retention  of  urine  ocean  I*^ 
hapa  more  frequently  thaii  not,  and  soiuetimea,  with  thi^  there  is  partiiil  ^up 
pretuioa. 
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This  death-like  calm  ifl,  however,  by  no  ineana  invariable  in  caflca  of  rIiooIc  ; 
Indeed,  in  this  respett  they  may  present  the  j^reatest  pos^siblo  variety.  There 
may  be  from  the  tiivt  a  condition  of  the  most  extreme  iVHtletwnctw  and  exeita- 
l)ility,  that  erothistie  fonn  which  Tnivcrs  has  tcrnieil  "  jiroKtnition  with  ex- 
citement ;"  or  this  may  follow  on  the  former  type  nn  a  kind  of  n-ai-tion. 

The  Ttatient  tlien  tos«6ft  wildly  and  vaguely  tn^m  Ride  to  Bide,  as  if  frantic, 
complaining  of  a  fearful  oppit^ion  and  want  of  breath;  with  pre«?ntinientii 
of  death,  and  a  foelin^c  of  total  annihilation ;  often  shouting  again  and  a|j:Rin 
the  eame  tiling,  perhaps  utterly  meaningless;  with  a  countenance  expressive 
of  nothing  hnt  a  nameless  anxiety  and  exiTueiating  agony.  No  encourage^ 
ment  is  ot  any  use;  the  oonMciousnefls  is  unclouded,  l>nt  seems  allogftlior  pre- 
occupied by  the  frightful  anguish;  no  question  is  aiwweretl ;  thei-o  is  only 
tlie  Bame  constant  moaning  exclamation;  no  attention  is  jmid  t<<  anvtliiiig 
going  on  aroimd;  there  is  but  one  feeling,  that  of  closely  inijiending  tliswolu- 
tion.  The  respiration  and  pulse  prcstent  the  same  gi-neral  character  as  in 
ffie  torpid  fonn  of  shock,  but  it  is  st^ldoni  that  the  jiallor  and  coldiu^tw  arc  so 
great;  sometimes  even  the  face  is  flushwl^aiid  burning  thirst  is  nearly  always 
felt;  fluids  are  swallowed  with  the  greatest  caL-^i  riu<-,  and  vomited  as  soon. 
Often  the  limlw  or  the  whole  IxKly  aiv  convulsed  I  >\-  a  sudden  rigor.  Sleep  is 
unknown,  or  there  i»  at  best  a  fitful  slumber  which  givi-B  iki  relief;  more 
often,  as  niglit  approaclie**,  the  incoherence  becomes  wild  deliriuu),  Ex- 
haustion rapidly  supervenes;  a  profuse  and  clammy  swttat  appears  on  the 
fiw*,  and  sprt-iids  over  the  whole  body;  the  puis**  iH'comes  fainter  an<l  fneblor, 
and  with  a  sud*lcn  ct*satioii  of  all  movement,  often  prectnlcd  by  a  slight  con- 
vulsion, the  ex|>ression  altera,  and  the  patient  is  dead. 

In  spite  of  the  very  great  dilierence  in  the  extental  manifcHtationa  of  these 
two  forms  of  shock,  it  w  by  no  means  impi-obable,  just  as  under  other  cir»;um- 
stauces  coma  anrl  convulsions  may  occur  together,  and  bo  due  to  tlie  stune 
cause,  tlmt  the  same  pathological  condition  underlies  tJicm  both — of  course  in 
BOiuewhat  differun*.  measure;  at  least,  the  distinction  is  so  slight  tliat  either 
may  suctved  the  other,  and  no  prediction  as  yd  is  possible  cither  frt»m  the 
oonstitution  of  the  iHttieut  or  the  nature  of  the  lesion,  as  to  which  may  b©  the 
form  which  will  sufier\\»uc. 

But  even  these  are  not  the  only,  though  they  are  perhaps  the  most  striking, 
forma  in  which  the  intense  depression  of  vital  jKiwer  that  follows  serious 
injury-  may  umnifest  itself.  Sonietiiucs,  and  it  is  moi\i  imrticuluriy  after  mil- 
way  mjurit*,  as  a  n.'sti]t,  pcrhaj-w,  of  the  fright — perhaps  of  the  violent  concus- 
sion  sustainwl  by  the  whole  Issly  as  it  .is  violently  projected  into  sjiaco,  or 
jerked  batrkwards  and  torwiinlh  witli  jill  tht*  musf^les  mipr<^jwred — there  is 
seen  a  form  so  insidious  as  to  talsity  the  nuist  guarded  prognosis.  After  the 
accident,  the  patient,  who  lias  sustained  n<»  apparent  iK)<rdy  hurt  (and  this 
seems  to  be  essential).  apiH-ars  iH!rfe<-fly  calm  and  uiiaflectcd — oft«u  uunatu- 
mlly  so — ^'ongratulaling  nini.solt"oti  Ins  escape;  his<-()l<)r  is  good;  pulse  quiet; 
respiration  tnmqiiil ;  there  seems  noihiug  wrong.  But  at  night  there  comes  an 
inability  ui  shnip,  and  ii  t^-ndi'iii^y  to  InH-omo  feverish ;  the  puis*!  Ix^-oines  quicker 
andsoftcr;  the  eye  bright  and  re-sTlcss;  tlio  extremities  cool;  and,  even  within 
the  sjMico  of  three  or  four  days,  persistent  vomiting  and  exhaustion,  nuining 
on  to  protrtration  and  coma,  may  supervene.  More  frequently  tlie  time  t>ccu- 
pieil  in  niui-h  hmgi-r, and  there  Iblluws  a  condition  which  baa  betin  variously 
called,  for  wiuit  of  a  iR-ttcr  imme,  hysteria,  or  hy|_iochondriasis.  It  is  true 
that  mucli  doubt  has  Uicii  justly  thmwn  on  a  giviit  number  of  these  caseji;  in 
nmny,  tlie  symptoms  have  hcou  simulated  ijoraplotel}' ;  in  others,  and  prolia- 
bly  the  greater  number,  the  ival  cause  has  been  a  slowly  progrensing,  chronic 
cerebrospinal  meningitis;  but  there  still  rcmahi  a  few  (jiresenting  no  objec- 
tive signsj  to  which  tliis  explauatiou  will  not  apply;  a  few  in  whicli,  aa  the 
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result  of  an  accident,  and  coming  on  t<Jo  noon  afterwards  for  iiiflammatiflB  (a 
be  the  cause,  there  has  folluwcd  either  tsoiue  defect  or  perversion  ot'uuliiaon, 
or  more  or  less  coniulete  Irjys  of  that  wliicli  may  be  niCMt  aptly  iN:>nij)«rcdaT:ii 
what  is  known  in  I'liyHtnIogy  as  inliibitioTi— nmml  contn:*!.     It  has  iHrnw" 
that  this  condition  is  really  clue  to  anaemia  of  the  spinal  cord  ;'  it  nia}  U- 
and  thin  utate  prtwentu  a  irertjnn,  hut  l)y  no  means  clows  anali>gj'  to  a  wnnvw 
similar  condition  of  tlie  brain;  but  while  it  is  exceedingly  hanl  to  malerrtj 
how  bucIj  a  condition  could  have  ariijei)  pnmarily,  it  is  still  more  difficult 
imagine  how  it  tronld  jxTsist;  and  it  must  always  be  recoUectwl  that  it  is 
iloctriiie  resting  on  cliiHcal  evidence  only,  there  l>eiiig  uo  jwthologiml 
that  can  Iw  urgetl  in  its  sup^>oi-t.  i 

It  must,  however,  always  be  remembered  that  it  is  esBcntial  to  the  coikvi»- 
tion  of  shock,  that  the  symptums,  or  some  of  them  in  their  lighter  fonu, 
should  make  their  appearance  immediately  after  the  aceident.     It  wnnoi  h^^ 
doul>te<il  thut  many  of  the  cases  of  siiddeJi  dmth  which  have  hitherto  Ih<^| 
placed  in  the  cat<'gory  of  shook — caees  in  which  an  interval  of  some  boara,<l^^ 
even  days,  have  elapsed  after  the  receipt  of  an  injury  or  the  performance  of 
an  opcmtion  without  the  appearance  of  any  untoward  complication — haveto^ 
been  due  at  all  to  ^hock  in  the  strict  sense  of  the  tenn,  regarding  it  as  ce- 
ti-eme  vital  depression  cnuw.'d  by  reflex  nerve-in fluem*.     Tlic  greater  niimbet- 
may  probabU'  be  accountwl  for  by  hnnorrhat^e,  esjieeially  those  later  i-ffveli^  rrf 
it  to  which  ^UHsIuium'  attrihntm  the  strange  results  of  aeeidcjits  in  udvotiiiMl 
life ;  or  by  .*cptid  collapse^  from  the  sudden  ahsorption  of  poisonons  mattt'n  br 
a  large  serous  suriace,  euch  as  tlie  peritoneum ;  or  hj-  ffitty  anMii^H,  whicli 
has  been  shown  of  late  by  Wagner  and  otliers  to  be  strangely  frcqueut  after 
injuries,  especially  when  involving  liones. 

The  symptoms  uf  shock  do  not1:>y  any  means  always  present  the  gravitv(rf 
the  eaees  descrilK'<l  above;  tlicre  may  be  merely  a  temjiorary  im|iairuiL'tit  of 
mental  vigor,  with  a  traiisient  diminution  of  muscular  eneiW,  and  a  i^Iijtlit 
irregtilarily  in  the  heart's  action;  signs  which  it  is  veiy  hard  to  distinpijiiii 
from  those  of  syncope,  if  indeed  it  is  possible.  Traven?  lias  said  that  a  tit  '^ 
svncopo  and  the  recovery  from  it  present  aa  epitome  of  the  phenoineua  ii 
shock. 

There  is,  however,  in  syncope  one  characteristic  feature — bo  eh&racteriKticB 
to  have  given  it  its  name — which  is  vcrj-  rarely  met  with  in  ehook,Mrhaj« 
never  but  m  those  cases  which  have  a  rapidly  fatal  termination ;  aiicf  thi«  i* 
the  sudden  and  complete  loss  of  consciousness  always  present,  and  due  to  lU 
suspension  of  the  function  of  those  wirts  of  the  brain  which  have  to  du  nmre 
especially  with  the  intelligence  It  is  scarcely  neeoasary  to  bring  fonMtnl 
evidenw!  at  any  length  t^j  prcive  that  dc^cieney  in  the  supply  of  bloc-*!  tu  ibe 
brain  is  the  pathological  condition  underlying  the  symptonia  of  i»yn«»]t-;  tlic 
striking  jmllor  of  the  face,  ct>miue:  so  suddenly,  would  alone  be  alnuist  «ifli- 
cient;  or  any  of  those  cases  in  which  the  heart  being  enfeebled,  the  sudilan 
aasumptiou  of  tho  erect  posture  is  at  once  followed  by  luss  nf  consciousne**— 
even  if  Sir  Astley  Coojier,  by  ligaturing  the  carotidn,  and  I'^emnHng,  by  com- 
pressmg  them,  had  not  showni  beyond  ull  <|Ucation  that  it  is  the  local  duop 
that  is  the  cause.  Nor  is  there  any  anat»»miml  difficulty  in  tlie  supixwitioa 
of  a  sudden  diminution  in  the  quantity  of  blood  entering  the  cranial  csnif. 
for  this  is  no  longer  regarded  as  closetl,  but  as  having  sutficicntly  fiw  aim- 
muuieatioa  between  the  veutrielcs  and  the  subarachnoid  simece  to  enibte  iJk 
alteration  in  pressure  to  receive  immetliate  com]icnKation.  In  shock,  (Hi  the 
otlier  hand,  it  is  rare  for  the  loss  of  eonaciouHUL'^ii  to  be  complet«j:  thclmifl 


I  Brichteii,  Railway  Injurivt. 
'  Op.  oil.,  p.  4G7. 
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IB  8tiU  active,  thonph  qnite  unequal  to  tbe  higher  efforts  of  intelligence ;  its 
power  ia  lUijmirpd,  not  BtH>UBhca  ;  ntid,  as  in  BynLt»]>e  it  npiH'ars  to  he  the  only 
part  of  the  nervous  i*Vf*teiii  (as  far  a*  it  is  u(ln)iB.sible  to  use  the  cxpronHion) 
atl*ect«l,  so  in  .-thock  it  tfutt'ers  equally  witli  all  tlie  rest;  for  in  the  one.  tlie 
eimploflt  euU2«e  that  is  efti'.-ient,  i8  a  diniinutiou  of  the  blood  pressure  nithin 
the  cranial  mvity ;  in  the  other,  the  only  one  that  can  otier  any  cxpliination 
of  the  Bymptoms,  w  a.  &11  in  tlie  vascular  tension,  which  is  general,  extendiJig 
throughout  the  whole  Iwdy.  Kven  whuii  there  lias  Ijeeu  no  loss  of  hlood,  tho 
lividity  and  jwllor  of  the  skin ;  the  diminution  in  sensibility ;  the  eluggish- 
ncfttt  ol  the  cerebral  fimctioiw;  the  le»wen&d  vigor  of  contraction  and  reiuluiess 
to  nwi>on(l  to  utiniuhw,  shown  by  the  inuHcles;  the  mpiditv,  itmallnesfl  of 
volume,  and  compreasibility  of  the  [julse ;  the  partial  BUiipreswiuu  of  the  swre- 
tioni) ;  and  capwuilly  the  long  continuane*  of  the  byiuptoms,  which  are  not 
capable  of  iwtwing  on'  within  a  few  ti)innt«&,  as  in  syncojie — all  jKiint  to  sonio 
gciieml  ohoi'k  to^  the  i-npillary  cirtiulation,  and  thruugh  this  to  an  equally 
geueral  failure  in  Uiu  arterial  teiuiiou. 


PATKOLoav  OP  Shock. 

It  ifl  to  experimental  physiology-  alone  tliat  must  Ixj  given  tho  credit  of  not 
merely  a  plaiwible,  but  alnuwt  cvrtainly  the  true  explanation  of  the  manner 
in  whicii  tlw.'se  change**  can  take  pla'.-e.  It  has  shown  that,  while,  on  tlie  one 
hand,  the  heart  is  wj  iudepeiiilcut  uf  other  innervation  than  tbat  timtained 
within  ita  own  walls,  for  the  onlerlv  w^ntinuanee  of  \U  action,  that  the  whole 
of  the  groat  nen'ons  centres  may  h&  gradually  removed  without  destroying 
thi*i;  on  the  other  b:ind,  it  is  so  direct^  under  control  tliat  not  only  may  irri- 
tation of  a  imrticnlar  nen'e  running  to  it  hruig  its  movement  to  an  instan- 
taneous stop,  but  tbat  even,  as  long  iis  the  eoniie<'tio»jH  are  intact,  the  same 
rwjtilt  naiy  tbUow  n?flcxly  from  a  wtiinnlns  applit^d  to  a  centripetal  nerve.  It 
h«B  hhowii,  furtliei",  that  tho  blofMlvest^ttlK,  veins  iw  well  as  arteries,  art;  under 
a  control  so  clopcly  re-sembling;  this,  tliat  it  may  I>e  brouglit  into  action  by 
the  same  stimulus;  as,  indeed,  might  have  been  presupposed  from  the  close 
resemblance  which  the  vessels  present  to  the  heart,  in  their  first  development. 
For  whether  the  history  of  the  individual  or  of  the  race  be  contemplated,  in 
the  one  as  in  the  otlier,  at  its  first  origin,  the  circulatory  appanitus  \k  uinform 
and  simple  in  structure  and  ivlations;  only  with  incivasm^  siz*^  anil  com- 
plexity of  other  parts  of  the  body,  in  acca:>rdam-e  with  the  ordiTiary  prineijdcs 
of  tho  division  of  labor,  does  it  become  itself  so  complex  that  at  length  some 
divisions  attaui  such  a  degree  of  specialization  tliut  they  are  usually  thought 
of  and  studied  as  if  they  were  inde|ieudent  and  di!;tinct  froTM  the  rest.  It  is 
true  that  this  similarity  in  nerve  control  does  not  seem  at  first  sight  so  clear 
as  it  migbt  Ik-  ;  for,  according  to  general  stnti^nients,  tbe  vasomotor  system  is 
not  automatic  and  not  distinct  fn)m  the  eentnd  nervous  system,  but  retlex  and 
situate*!  in  the  medulla  oblongata,  with  a  prolongation,  as  experiment  has 
recently  shown,  down  the  sbiual  cord ;  but  that  the  jjower  of  independencOf 
eomjiarable  to  that  jxiesessea  by  the  heart,  is  still  rtitained,  though,  |>erhap8, 
dormant  and  aul«trdin»tvtl,  is't-bowii  by  cx^Hriments  in  which  the  whole 
vasomotor  supply  of  si>nie  part  of  tho  IxMly  has  bi'cn  cut  off  ])ennanently ;  at 
first,  the  vessels  dilate  passively,  and  renatin  in  this  condition  fur  some  days, 
perhaps  even  weeks  ;  but  then  they  gradually  recover  their  tone,  and  can  con- 
tract and  dilate  just  as  before,  but  now,  of  course,  only  iu  response  to  local 
stizuulL 

It  may  he,  to  iwe  the  language  of  teleology,  that  for  thp  eonvenipnoe  of  the 
pest  of  the  oi^anism  the  nerve  ccntros  that  control  tlie  vessels,  hi  place  of 
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being  widelv  Bcattorwl  all  over  tlte  body  as  they  would  bavc  tc)  be  if  iky 
were  placed  on  the  walla  of  their  own  vesaelt*  UtA  in  the  cai«  of  the  lian), 
have  been  gathered  together  into  oue  proup  and  placed  centrally,  still,  Ikjw- 
ever,  leaviug  throughout  the  botly  some  trace  of  iudefH-Muleiit  eontrol.urat 
IcoiBt  some  power  of  developing  it.     Nor  is  thin  the  only  way  in  which  ilw; 
vflfioniotor  eeutre  nmy  he  L-on^imred  with  the  (.-ttnliac  ganglia,  sceniiugly  » 
unlike:  for  just  as  the  latter  may  be  inhibited  througn  some  gpeeial  iwrvt, 
either  by  direct  irritation  or  reflexiy,  so  also  may  the  former,  exeept  thia, 
&om  itB  ecntml  position,  no  other  than  a  reflex  path  can  be  known.    And; 
thus  the  broad  principle  raay  be  admitted,  as  a  general  statement,  th&t 
heart  and  the  vesBt'ls  are  but  co-ordinate  iHirts  of  one  syslem,  and  loiiy 
simultiLDeously  influenced  in  the  same  direction  by  a  single  iiT.timulQs; 
I  ^  that  while  Travere  regarde<i  shook  as  the  result  of  nerve  action  on  the  he 
'  alone,  there  is  nothing  in  the  physiology  of  the  circulation  that  would 
elude  the  poaibility  of  a  much  more  general  efteet  on  veaecls  and  ' 
togetlier. 

But  this  is  by  no  meaiiH  all  that  tlie  eubject  of  uhoek  owes  to  the  mmt 
extension  of  phyBiologieal  inquiry :  it  ia  not  enough  that  the  aetiou  I'f  ibt? 
heart  and  the  tone  of*  the  vei»iH?]rt  (on  which,  with  the  reHiHtance  of  ilu-  aii-il- 
laries,  depends  the  blood  preasure),  nmy  be  Huspended  by  the  direct  or  rctteac 
iiTitatiou  of  eel-tain  utrveH ;  it  has  been  ehown  in  the  clearest  numner  llia:^ 
this  result  with  all  its  eoui>e(|ueneeB  may  follow  diHtant,  external  injun*;  and. 
external  injury  moreover  of  that  peculiar  form  wliieh  in  more  likely  iKmiany 
other  to  cause  shock — abdominal  contusion.  Thin  was  shown  by  PrvtVsaor 
Goltz,"  of  Strasbourg,  by  u  reniurkuble  ext>eriment: — 

A  frog  vas  taken  iiad  suspended  in  a  veriical  {Xieition.  with  the  legs  ilownwinb, 
aiid  tie  liearc  ex[i08ed.  After  wailing  a  eliort  time,  till  ihe  iK-atc  wer«  fairij  icgi^ 
and  Bent  tlie  ueitiat  nmnuiit  of  bloocl  into  tlje  aorln,  ttie  fi-og's  iiite^ltaes  (or  ibtr  wrfur 
of  the  ubcJunivtL)  were  Ktruck  wJlh  liome  violence,  and  the  result  on  the  HrtioD  of  tlK 
heart  and  on  hi  bl<K)(t-&up})Iy  notvd.  1 1,  wuf.  found  at  nncu  thnt  tlie  hnart  had  sloppti; 
the  irrilation  had  bt-en  airried  up  lo  itie  medulln  oblongala,  and  reflecti.-d  thence  dim 
the  vagus.  After  u  litUe  while,  tlje  heart  seemed  to  recover  and  brpin  Id  pulmt 
again.  lUit  there  wni«  n  ver^-  rt-miu-knble  ditlerence  between  its  apjipaninee  ttom  wt 
iU  appearancf  befbru  itie  blow  had  been  given.  JnHlead  of  bec^'niiiig  f)lle<l  with  btooi 
during  t'nch  diiuitolc*,  unci  a».<iuninif:  a  Ooep  red  color  in  consequencu,  it  ix^tnainet]  ifuiw 
pale  and  empty,  atii!.  althoiiiih  ii  eontracteil  vipomuRly,  (he  circuhition  renmiwJ 
»top|ii;d,  for  the  he«r(.  haid  no  blmid  lo  [)ro[)eI.  The  cause  of  this  was  not  far  to  »Hi: 
the  t'rog  WHS  lianging  with  ilij  leg*  downwards,  iind  thi.-  upper  |i«rl  of  thi*  vena  cava  «• 
empty ;  the  veiiiB  of  [lie  intealires,  generally  kfpl  in  a  stale  of  !<eiiii-(.-ontnu.'lion  by  ikt 
vasomotor  nerves,  had  become  relaxed,  and  lUc  WikkI  n-bieh  would  have  filled  tk<» 
completely  up  to  tlie  heart  was  no't  Kuffleieni,  w»  thut  Ihey  were  only  liall  foil  Ki< 
only  bad  the  inhibitory  nerviic  of  the  heart  been  cailed  into  activity,  but  llttt  »\i» 
which  regulaie-8  in  a  ttiniitiu*  manner  the  vnsomotor  centre;  for  this  rrjtuU  did  not  •"'• 
low  when  the  animal  win;  fully  under  [he  influence  oC  an  Hnajslbclio.  or  whrn  ihr  n^ 
or  njihrnchnicR  had  b.-i-n  iiii'Trnpli'd.  In  the  frog,  recoven'  followed  m  «>on  m  ll  hiJ 
been  phiuL-tl  iti  n  liorizonml  po^iilion.  m)  tliiit  the  blood  contd  reach  the  heart  Bgaini  ta 
man,  liie  stoppapo  of  lh«  hwirl  in  diastole  woold  he  inslantancously  futal  -.  ilji  wmki-nnl 
m-tion,  and  ilie  dihiiatioM  of  ilit;  nbilciminal  vi'Mielf,  alluwing  the  arrumulalion  i<f  'I'ci) 
an  umuiint  of  blood — iilS  n-ally  a.-  much  withdrawn  for  the  time  from  the  jtmeral  --ir- 
culaluin  as  if  tlieiv  had  beirn  actual  lieuiorrhage — would  lower  the  ganeral  anrrial 
pressure,  and  caasc  the  symptoms  of  shock. 

There  eau  be  no  doubt  tliat  cxpcrimontu  such  as  these,  which  do  iiDt  \An 
in  the  hands  of  physiologist*,  have  thmwn  a  fltx»d  of  light  upon  mn»-li  ili»i 
before  was  mere  txjnjeeturc.     The  suggestirnis  of  Travers  and  other*,  thiki 

>  Vinihow'fl  Archiv,  xxvl.  un<t  axix. 
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«iK*h  pheiiomeiiiL  iis  art'  jjix'sciitt'd  in  whock  can  onl^'  lit-  produitij  hy  the  8U»- 
]>eiwi<.»M  of  the  nervous  power  niaiiWeMtiii^  itBclt"  through  tlie  eireulatioii,  Imvo 
fniiud  their  elean-nt  nmut"  in  tlie  tiu't»  of  pliywiologv' ;  imd  it  may  he  taken  U8 
ilenionstmtcil  beyonu  dispute,  that  in  tihoc^k  there  it*  a  reHex  jmralysis  of  the 
heiirt  and  the  abdominal  veiwels.  There  arc  t'aets,  however,  which  ^how  that 
itn  ai'tion  cannot  be  limited  to  thtise  alone,  hut  must,  aj*  might  be  ex|>e<.'ted 
from  what  has  been  baid  above,  be  extended  over  the  whole  vaeeular  syutem, 
if  not  even,  aa  Bivwn-Sequnnl  liat*  suggested,  over  the  relation  tlial  exists 
nonually  Ijetween  the  blood  in  the  eapdlariefl  and  the  tissues  around  theui. 
For  the  Mymptomfi  of  shoek  are  not  identicu!  with  thoBO  of  hemorrhage,  an 
under  these  clreurastanccs  they  probably  would  be;  and,  although  dilfttation 
of  the  alKloniinal  voiwels  leading  to  passive  congestion  ha«  been  notice^l  (aa, 
for  example,  tHx-asionally  during  uvariotoiny),  it  does  not  Kiieli,  if  we  may 
trurit  jHiHt-morteui  iwords  of  tatal  eai^ien,  that  extreme  degree  nei-essary  to 
account  for  the  symptoms.  Further,  Tappeinor"  ha«  showni,  by  ligaturing 
the  portal  vein  and  then  estimating  the  amount  of  blood  contained  in  it« 
nidieles,  that  even  in  nmnimaU,  sucli  as  rabbitn,  with  relatively  large  abdo- 
minal vi^-oni,  eontmrily  to  the  genemlly  nx-eived  ojnnion,  all  tlie  vessels  of 
the  aUlomeii,  veins  and  arteries  t^igether,  aix-  not  of  snflieient  eapaeity  to  hold 
more  than  sixteen  per  eenl.  of  the  totjil  amount  of  blood  in  the  nuinml's  body 
— a  quantity,  as  long  an  the  otiier  bloodvesselH  presen-e  their  innervation 
intaet,  quite  unable  to  i^use  such  a  loss  of  pressure ;  for  Miiller"  demonstrated 
tliat,  as  long  as  the  vasoinolor  nerves  retain^  their  jjower,  the  total  auiount 
of  eireulatiiig  blooil  might  W  hidved  or  doubled  without  producing  any 
apprei'iable  diflerentr.  Tlie  same  result  in  aiTiv(Hl  jtt  ul\er  weetion  of  the 
njjfaneiniie  nerves  on  hoili  sides:  by  <loing  this,  all  the  vcs^elK  of  the  aljdo- 
minol  viseera  are  completely  cut  off  from  their  vasomotor  ner\-efl,  and  dia- 
tended  to  the  utmost  by  the  blood  stagnatijig  in  them  (for  it  doea  not  seem 
likely  that  active  dilatation  can  ever  talie  plaee ;  the  uerve-suiijily  is  doubts 
fill,  and  the  muscular  meehantsm  in  the  walU  unknown) ;  yet  by  actual 
nieusurt^nient,  with  u  nutMoincter,  of  the  arterial  tt'tinion  atW  tins  has  ln-en 
done,  it  is  found  that  the  fall  is  never  e<puil  to,  and  in  the  majority  of  f-tm» 
not  half  iw  great  as,  that  which  niiwt  occur  in  a  case  of  hemtu'rhogc  if  the 
evmptoms  are  comparable  in  their  severity  to  those  of  an  ordinary  case  of 
ehocK,*  Indeed,  so  far  is  the  general  arterial  tension  from  falling  below  the 
iw/int  consistent  w  ith  the  maintenance  of  life,  that  aninmls  in  whi'-h  this  baa 
Doen  done  on  both  side**  t^imultaneously,  have  U'en  known  to  make  a  thor- 
oughly g«x>d  rei-overy— rbe  local  cH*nti"e«  assuming  the  fuiictitjn  which  th^ 
mc<lutla  and  spinal  w^nl  are  no  longer  able  to  carry  out,  and  the  vessels  grad- 
ually resuming  their  calibre  au<i  regular  tone,* 

From  these  experiments  it  is  legitimate  to  infer  that  sfimething  further  is 
necessary  ;  anrl  Hweher  is  prolmbty  correct  in  stating  that  in  shock  there  U 
paralysis  of  the  whole  viiisomot*>r  system,  that  of  the  splanehnics  beiug,  on 
account  of  their  peculiar  distribution,  the  mo^t  marked.  As  the  vessels  have 
been  shown  to  he  all  under  the  control  of  the  mme  nentM-entre,  it  rnust  be 
admitted  that  Ihcre  is  nnthing  improbable  in  this;  and  it  certainly  affords  a 
rcttstmable  explanation  (through  the  stagnation  of  venous  blofni  in  the  capil- 
larieo)  of  the  lividity  of  the  skin  and  all  the  visible  parts,  so  different  ln>m 
rtbe  waxy  |>allor  of  hemorrhage.  Theiv  are  a  few  lacts  that  point  to  tlie 
Bp&BBibility  in  some  cases  of  different  [lartu  of  the  vascular  system  Ving 
affected  in  ditlerent  degrees.  Uoltz,  in  his  experiments,  M->metinK«  found 
that  the  heart  was  verj'  much  m()re  interfered  with  than  the  vessels;  somo- 


■  Tappciner,  Ladwi^'R  Arbeileo,  Laipiig,  1872. 
*  Tappein«r,  loo.  dt. 
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*  Asp,  LodwlK'))  Arbellitn,  1S67. 


368 


BHOCK. 


timos,  with  conditicmft  apparontly  similar,  the  reverse;  And,  porlittj«> 
thing  of  this  kind  may  ho  Biig^'Ojsted  as  an  explanation  of  the  extreme  tt» 
petition  (if  tilt!  ]iorti<in  of  intestnu:  abovi^  ti  stningiilation,  an  coiu|iiinxliiilb 
uie  condition  of  that  below. 

It  is   to  be  feared   tliat   this   theorj-,   which  has  beeu   adopted  in  i 
eiitiroty  hy  Kiseher,  and  wliit-h  must  lx»  regardoil  as  nii  i-nnmioa''  nd\i 
upon  all  previous  viewii,  cannot  yet  be  admitted  as  thoroughly  sufficient. 
cannot  hut  be  considered  as  most  fitransfe  that  injuries  to  the  cervical  qiii 
coi-d  are  not  invariably  followed  by  iiwtiiiit  deatli ;  for  while  the  htart  i<ufl( 
under  tlic  jjeuemi   stioek,  there  is  abt^olute   paralysis  of  even'  vasomtrtt*. 
nerve  in  the  body,  beatl  and  upper  extremities  ineludetl ;  yet,  tlmugli  d^ri 
(dioek  is  Honietimes  undeniably  peverc,  it  i«  eei-tainly  not  in  the  majority  BB 
fatal  ea^es  the  cause  of  death  ;  and  there  are  several  instancefl  on  roooni  of 
continuance  of  life  with  complete  paralysis  of  motion  and  sensation  ia  all 
parts  below  the  seat  of  injury,  the  iionual  arterial  tension  bein^  restorwisnd 
maintained  as  nstial  by  nieans  of  the  periphcnil  nuM-hanism,  and  jH.'rliateuf 
tluit  ]H)rtioji  of  the  great  centre  eontaiiied  in  tlio  siiinal  eonl.     Xor  lati  it  b$   j 
ai^ed  that  the  vascular  temion  i«  at  once  restored,  even  in  port,  by  thia  jifflri 
tion  of  the  vasomotor  centre  in  the  cord  below  the  seat  of  injun':  fnritB|| 
well  known  from  experiments  on  animals  tliat,  even  at\er  simple  sKtim 
through  the  spinal  eoixl,  no  reflex  movement  of  any  kind  ean  be  eicitcd 
some  time  in  any  nerve  that  is  dependent  ou  the  di?»tal,  severed  jxirti 
There,  is,  further,  an  observation  made  by  AVcirMit<-hell'  to  the  efl'wt  thst 
tlie  variety  of  the  cerebral  phenomena  presented  by  cases  of  sho<.'k,  \hv 
evidence  of  a  change,  les.s  constant  in  it«  effects  thau  wonUl  be  that  of 
alteration  in  the  amount  of  blood. 

Nor  is  there  any  improbability  in  the  suggestion  that  the  peculiar  p<wcr 
of  inhibition,  in  which,  lu*  fur  a**  is  knowni,  all  nen'e  struetuivs  sliatv.siid 
which  is  jirol>ably  brought  into  play  during  the  eo-ordhiation  of  every  nem 
impulse,  nifltcad  of  only  indirectly  causing  the  symptoms  of  tthock  thrwijih 
its  action  on  the  vasenlar  system,  may  be  the  direct  ami  immediate  Bpal 
influencing  the  nerves  that  govern  aeurtution.  motion,  and  volition,  as  in 
»s  those  tlial  contrtd  the  walls  of  the  blo(jdve«*eli*.    It  has  been  shown  licy 
the  shailow  of  doubt  that,  as  a  conswiuenw  of  injury,  the  moU-cuIar  mo 
which  conBtitiitcs  tiorve  force  may  be  uiterfered  with,  i>erhap?  even  ini 
miittil,  in  certain  centres  that  i-ontrol  the  heart  iind  the  vascular  systc 
may  it  not  be  that  tlie  (laralysis  of  motion  and  sensation,  and  the  iinjai^ 
meut  of  reflex  action,  instead  of  being  merely  scet)ndarv  efteets  prodiKal 
through  the  agency  of  the  cinnilation,  are  also  due,  wliolly  or  in  jairt,  I*' 
similar  interference  with  the  molec^ular  motion  in  other  centres *(  ami  tl 
shock  18  to  l5e  regarded  as  an  extreme  and  general  manifestation  of  th»i  inM- 
bition,  with  the  power  of  whii'h,  as  re^rds  a  few  oiy;ms,  physioloiQ'  I* 
made  us  a<.*(pininted  ?    It  is  high!}*  proljable  that  many<»f  the  so-tiMwak 
accessory  cunseiiuenees  of  injuries,  the  immediate  dependence  of  which    'i  ■ 
a*rtual  ilinnage  in  not  iipjiarenl,  art^  due  to  some  caut^-  closely  aimloL- 
this  ;  and  espwially  is  this  true  of  iujnrieft  to  the  nerve  centres,  and  et  "t?^- 
quences  tlrnt  n\ake  their  appejimnee  at  once  and  gradually  dlsaupcar. 

A  i>f>werful  stimulus  applied  to  a  seneory  nerve  cau  entirely  obliti?".'''* 
slighter  one.  Alter  laying  open  the  spinal  wuial,  irritation  nf  the  ]l■l^t^^.l' 
HKJts  is  for  sonic  time  fallowed  by  no  iiesuU.  After  section  throQgfi  ^^ 
spinal  conl,  rcttcx  plu'iiomena  are  not  witncsseil  till  thr  inhibitory  iaHwwff 
is  wearing  otf;  and  if  when  these  have  retumeil,  and  the  aniniul  Irns  Ttcfff- 
crod  as  iar  as  is  consistent  with  tlie  eontintuuice  of  paraplegiu,  a  second  «* 
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PROONOSIS  OF  BBOCK — BKACTIOH. 


$69 


fiou  U  oarrietl  thrrmeh,  higher  up,  only  those  part«  of  the  borly  aro  ftffocted 
which  are  induhleil  for  their  iimervntiou  to  the  jjortion  of  c-onl  nl>ove  the 
original  section — ahowinff  tliat  it  la  only  alon^  uer\'e  paths  tliat  the  influence 
of  fthoek  can  make  itself  felt;  the  lower  limbs,  in  an  exiwriment  of  this 
kind,'  severed  from  jill  nerve  "'oimeetion  with  the  part  of  the  ".-ord  that  has 
Bii«taiue<-1  the  most  reeent  injury,  niiinifest  nt*  "linmintiou  wliatcvcr  of  reflex 
excitahility,  none  of  the  f-yinptmu^  nl'  sli»K-k,oiily  ii  t-ontnii'tion  of  their  lilood- 
vei*selrt,  H-H-ondarj-  to  and  eousef[ueiit  on  the  Iohs  of  pit-ssui-e  in  the  rest  of  the 
iMxly.  More  rec-cntly,  Lewisi*on'  has  established,  by  means  of  exi>eriment!S, 
that  in  a  firog  it  is  quite  possible  to  suspend  the  activity  of  the  reflex  eentpea 
by  the  irritation  of  sensorj-  nerves ;  that  if  the  irritutiou  l>e  sufllicieutly  pow- 
erlul,  this  inhibition  may  be  extended  to  the  vohintarv  movements ;  and  that 
tiually,  in  a  rabbit,  by  cnishinjj  thu  kidneys,  nt^-rus,  bladder,  or  intestine,  all 
control  ovor  the  lower  extremities  may  l>e  abolished,  the  paralyziiiff  influenL-c 
oontinning  for  some  time  after  the  ce^tsation  of  the  irritation,  and  lasting  the 
longer  in  proportion  to  its  violence.  It  is  pu^Mible  that  thew;  result*^  of  saeh 
importance  in  this  questi(Hi,  may  be  due  to  u  condition  of  spinal  antcmia ; 
some  exjHjriments  of  Brown-S^iunnl.'  whowing  the  contmetion  yif  the  vca-*<'ls 
in  the  pia  mater  of  the  cord,  n.-5*uiting  fixini  Mifh  an  injury  to  thu  abdominal 
viscera  as  piistiiing  a  lit;atiire  round  the  liihw  of  it  kidney,  would  point  in  this 
direction  ;  but  the  rciiult  \^  not  one  which  U  material  to  the  cause  at  issue, 
and  the  exi»eriments  are  of  such  diiiiculty  and  have  been  repeated  by  subse- 
quent observers  with  such  slight  success,  that  Vulpian  at  least  considers  it 
more  tlian  doubtful  if  the  conclusions  are  justified.  It  reiimins  that,  ua  a 
result  of  injury,  either  directly  involving  the  nervous  eentren  or  indiretily 
influencing  them  by  the  effect  [ircMJuced  on  distant  organs  ((specially  those  of 
the  al>domeu),  there  may  be  i)rod[iced  in  animals  a  condition  which,  after  due 
allowance  has  been  made  for  the  ditterence  in  cerebral  organization,  cannot 
be  distinguishcti  in  many  of  its  features  fn>ra  that  known  as  shock ;  and 
which  not  only  finds  in  imysiology  its  neare:«t  and  best  known  parHllcl  in  the 
effect  producetl  on  the  ciivulatioii  by  the  irritation,  direct  or  reflex,  of  certain 
ner\'e8,  hut  actually  present**  this  etiect  as  one  of  its  l>efit  marked  symptoms. 
In  short,  shook  hn  an  example  (»f  reflex  paralvsis  in  the  strictest  and  narrowest 
sense  of  the  term — a  refle.x  inhibition,  |>robabl\*  in  the  majority  of  oases  gene- 
ral, afiectlng  all  the  fuuctlous  of  the  nervous  system,  and  not  limited  to  the 
heart  aud  vusaels  oidy. 


PBOonoeis  op  Shock. — Rbactiok. 

Shock  may  Iw  fatal  within  the  sjiace  of  a  few  seconds,  aa  in  the  example 
given  aUive,  or,  as  frefiueiitly  hap|jen»  in  seviire  and  extensive  injuries,  the 
patient  may  sink  gRutuully,  after  a  longer  or  shorter  time,  without  any  at- 
tempt at  recover)*.  Even  if  nwtiou  doi-s  set  in  within  a  reai^onnble  period, 
and  the  longer  the  delay  the  greater  the  danger,  all  fear  from  this  cause  must 
not  be  laid  aside;  sometimes,  it  ifi  true,  pecoTcry-  is  gradual  and  unintor- 
ruptoil;  more  often  its  course  is  nmch  less  uniform,  flnctuatious  more  or  less 
alarming  ofWii  bein^  present ;  aud  sonietimes,  when  all  scorns  progressing 
favorabl^',  the  heart  fails  suddenly  as  if  its  reser^'c  of  strength  had  become 
exhausteil,  and  the  {>alieiit  dii*  in  vary  nmch  the  «une  way  as  in  secoudarj" 
agphyxia. 

It  is  diflicnlt  to  define  the  precise  moment  when  reaction  comtnencea. 

I  OolU,  MQgtr'*  Archlr.  1875.  auot«d  bj  Fi8cb«r,  loo.  ok. 
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Fiirneanx  .Tordnti  wonin  place  it  very  early,  believing  that  tncrc  is  in  phocfe. 
at  first,  a  dimini:*hed  frequency  of  pulse  tbat  soon  jtasses  off,  glviug  place  to 
rapid  iiiul  irregular  action.  The  most  &atiidactor>-  ^ign  id  au  iucreiue  of 
strength  ui  the  liuirt's  beat ;  this  soon  leads  to  diminished  rapidity  and  more 
regular  rh^'thm.  Vomiting,  espcoially  if  the  stomach  is  full,  ia  verj'  com- 
mon ;  but  It  should  not  i^ntinuc,  and  must  not  be  confounded  with  that  i^ign 
of  the  pereiRtent*  of  ah<K-k,  Intenfle  irritubility  of  the  aiomaeh  allowing 
nothing  to  remain  there.  Then  the  refipiration  becoraee  deeper  and  more 
even,  the  £ice  loses  ita  livid  pallor,  the  countenance  begins  to  show  i*ome  ex* 
jiression,  and  the  limbs,  instead  of  laying  helpless,  are  moved  to  more  com- 
lortable  jwwitious ;  but  it  is  a  long  time,  even  if  no  fever  sots  in,  before  the 
will  actjuirett  ite  atx'iUBtomod  ^Ktwcr;  and  it  may  be  oa  much  from  thifl  as 
from  anything  else  tliat  prolonged  retention  of  urine  is  so  often  met  with. 
In  general,  even  if  there  has  been  no  wound,  rcactiou  is  marked  by  a  certain 
amount  of  fever;  the  skiu  becomes  hot  and  dry,  the  face  flushed,  the  urine 
ecftnty  and  high  colored,  tbo  polae  full  and  bounding,  and  there  is  thirst, 
with  reatleaanesrt  and  headache.  AVTiere  shock  after  aoeidcnta  or  operations 
has  been  severe,  there  is  an  attack  of  ordinary  traumatic  fever,  var>'m^  with 
the  nature  of  the  accident,  the  method  of  it.s  treatment,  and  the  constitution 
of  the  patient,  from  a  sliglit  rise  of  temperature  attended  with  the  ordinary 
slceplossncsrt  and  constipation,  to  a  condition  of  the  most  extreme  excitement, 
rapidly  running  on  to  tktal  eximustinn^ — that  form  to  wliieli  Travcn*  gave 
the  name  of '•■  prostrutiuu  with  excitement;"  then  tbc  languor  that  character- 
ized the  early  stage  passes,  after  a  variable  interval,  into  restlest>nes6,  jactita- 
tion, and  precordml  anxiety ;  often,  but  not  always,  there  is  delirium  var^'ing 
in  degree  from  occasional  incoherence  to  wild  and  tierce  excitement,  more 
frequently  occurrin|f  and  more  marked  during  tlic  night;  at  timee  the  con- 
dition is  scarcely  distuiguislmble  frtun  that  in  an  ordmary  case  of  I>eliriuDi 
Tremens.  Soon  succeed  exhaustion,  marked  by  somnolency  ;  a  profuse  chill 
and  clammy  sweat;  a  haggard  and  livid  aspec^t;  a  small,  irre^lar,  or  flutter- 
ing pulse;  innumerably  rapid,  panting  respirations;  passive  convulsions, 
hiccough,  and  subaultus ;  the  8tu|Kir  and  stertor  of  apoplexy,  and  death. 

The  (|Ut«tion  of  prognosis  must  be  answered  in  eucli  ca.se  mainly  from  the 
degree  of  the  injury  sustained :  for,  though  sliock  is  by  no  means  wholly 
dependent  on  this,  generally,  in  severe  cases,  there  is  either  great  injury  or 
injury  of  some  great  pait.  Loss  of  the  power  of  swallowing,  showing  that 
probably  there  nas  been  inhibition  of  the  glosso-pbafjngeal  centre  in  the 
medulla  oblongata,  in  the  immediate  neighborhood  of  other  centres  indi»- 

Knsablc  to  tJie  mainteiiancu  of  life;  anu  iiusensibility  of  the  conjunctiva, 
wling  to  the  conclusion  that  the  fifth  pair  of  nervt-n  has  bn'coinc  implicated, 
must  each  of  them  l>e  ri-jntrdctl  as  of  the  gravest  im|iort.  Any  licinuri-hage, 
even  if  slight,  is  a  eompfication  much  more  dangerous  than  would  at  firat  be 
supposed,  owing  to  the  extreme  depression  of  arterial  tension  already  exist- 
ing;  the  clinical  observation  mado  by  Travers,  with  regard  to  the  verj' 
serious  import  of  the  loss  of  even  a  small  amount  of  blood  in  s^TicDpc  or 
shock,  has  been  demonstrated  and  explauied  hy  the  physiological  experiments 
of  Tapi)einer.  Tiie  longer  reaction  is  delayed,  and  the  more  inctniiplclc  and 
fluctuating  it  is,  the  more  hopeless  the  case.  Still,  even  in  the  worst,  some- 
times recovery  (\o<fe  take  place,  against  all  hope,  when  the  patient  has  lingered 
houre  and  even  days  in  an  almost  lifeless  state.  Among  conditions  usually 
regarded  as  unfavorable,  must  be  placed  either  extreme  of  life;  and,  of  the 
two,  advanced  age  as  the  most  threatening;  and  similarly  that  condition  of 
preinaturo  dcgciienition  of  whicli  the  alxlomiiud  vi»«'ra  csjiecially  present 
sui-h  fr<*quent  examples. 

In  the  caae  of  ttperations,  pivgnosi^  may  often  be  n-ndercd  much  more  cswy 
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and  wi'taiii  by  a  careful,  nivviouK  study  of  a  mtu'nt'8  habit  of  thought  and 
loeliiig ;  whether  he  'w  honetul  and  cheerful,  loukiiig  forward  to  sj^ieeily 
recover)',  or  downcaat  uiid  cIo«|KHKlent,  with  u  dogged  conviction  that  cannot 
be  rwifloned  with  thut  things  will  not  go  well — a  conviction  in  it^wlf  appo^ 
rently  enough  to  cau^e  the  worst  result.  For  there  are  too  inanv  recorded 
caaetj  of  death  atter  Blight  operations,  and  after  ^H-Tfectly  imtural  fabon*,  and 
even  on  a  Hxed  day,  tor  tliere  to  lie  any  longwr  (ioubt  a^  to  the  very  grave 
addition  that  hiw  t4"j  be  made  to  the  nnfavorahfc  featureii  of  a  cufle,  when  the 
patient  entcrtjuiis  a  fixed  idea  that  recoverj'  is  impoBsible.  There  arc  at  leant 
two  diRlinct  forms  of  mental  influence  which  operate  powerfully  upon  the 
result.  The  first  is  either  the  buoyancy  produced  bv  bo|>e,  and  a  fimi  belief 
iu  a  succciasful  issue ;  or  the  deprcssion  produced  by  dcflpondency,  and  a  rooted 
conviction  that  the  result  will  be  fatal.  The  st^-und  is  either  a  calm  and 
e(|uablo  dimHiHition,  patient  and  enduring ;  or  a  peevish  and  irritable  temper^ 
reatleea  ana  complaining.  The  former  of  these  is  usually  influenced  by  age, 
the  latter  by  sex.  The  young  are  the  moi^t  ho|>eful,  and  women,  UrS  a  rule, 
endure  most  patiently.' 


TREATMEirr  OF  Shock. 

Though  it  does  not  seem  probable,  in  the  present  state  of  knowledge,  that 
shock  can  be  altogether  prevented,  cBpeeially  when  regard  is  had  to  the 
fortunately  exceptional  camia  of  very  sudden  death,  yet  undonbtcxlly,  ae  far 
aM  operatione  are  wmcerned,  it«  wjverity  may  lie  in  norne  mwiHure  dinunishcHl; 
and  not  only  in  ca-sL-M  uf  {Hscatu*  oi'  long  stiLudiiig,  in  which  ainputjitlon  or 
excision  may  be  required,  and  in  which  the  state  of  ht^lth  of  the  patient  may 
have  been  already  much  modifie<l  by  the  confinement  or  the  other  conditions 
to  which  he  has  l>ecn  subjected,  but  also  in  buch  operations  as  the  removal  of 
tumon;,  or  litlioti)my,  when  the  patient,  as  far  as  t-an  be  aj^-ertained,  is  in  a 
condition  of  complete  health,  and  no  part  of  tiie  li«xty  through  long-continued 
ftuffeiing  has  come  t«)  bear  an  altcrxil  retutioit  to  the  rest.  Tlic  care  takt-n  in 
the  preparation  of  a  patient,  accustoming  him  to  altered  rulea  and  conditions 
of  life,  aiwl  rendering  him  familiar  with  [lersons  and  things  about  him,  ia 
labor  well  spent,  even  if  light ;  and  there  is  not  a  little  in  the  wmduct  of  the 
operation  itself — the  pestraiut  of  heniorrhuge  and  the  avoidance  of  cold  or 
exposure  while  the  patient  is  on  the  (able,  and  of  unnecessary  delay  during 
its  jierformance.  How  fur  aha'vfthotit^rs  are  of  use  in  the  prevention  of  sliock, 
ia  a  question  that  had  In-st  be  considered  -with  tlrnt  of  their  advifnability  during 
ita  coutuiuance.  [Easley  and  McGuire  recommend  large  doses  of  quinia, 
before  an  O|)erution,  as  a  means  of  preventing  shock-l 

Iu  tJje  tn>atnieut  of  a  person  suftering  from  severe  shoc^k  after  injury,  the 
firet  care  should  be  to  loosen  everj'thing  around  the  neek  or  chest,  that  iwn  many 
way  impede  respiration,  uml  to  plat**  the  Ix>dy  in  a  re^^umbent  iiosition,  with 
iho  heau  as  low  as  iMtssilile :  oven  a  piillow  is  not  always  advisjible.  ( )f  course, 
any  source  of  hemorrhage  should  Ikj  at  once  investigated,  but,  during  shock 
at  least,  bleedhig  is  iiot  of  couuaon  otviirrunce.  And,  above  all  things,  it  ia 
neccKsarj  in  every  way  lo  maintain  the  Umperahtn-  of  the  Ixidy  as  near  the 
nonnal  degroo  as  possible :  as  the  circulation  fails,  the  temperature  falls  ;  the 
bed  and  the  room  should  Ik;  wannwl,  wann  blankets  and  hot  bottles  should 
be  placed  around  the  patient,  and  tlie  extremities  should  Iw  well  rubber!.  It 
luis  even  bw-u  rew>mnicndcd  (and  carried  out  successfully  by  Hunter,  of 
Philadelphia)  that  patiuuht  when  suti'ering  from  shock  should  be  placed  iu  a 

)  Savory,  lac  ott. 
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liot  bfitlijlwj^iiining  at  a  t«mi>crnture  of  98°  F.,an<l  graduall^v  increoaiiieil 
110°  F.     Uy  lea\nng  a  patieiit  in  a  bath  in  thifl  way  tnr  a  mmrtor  of  anbw 
the  temperatm-e  of  the  body  has  h^n  raised  from  9tt°  F.  to  y8°.5  K. 
respinitKHis  retlut-ed  in  numlx-r  from  30  to  20  iu  the  minute,  and  thccoMM^' 
clauuuy  skiu  reudei'od  warm  aud  dry.  AV^ien  the  heart  shows  8ign«  of  fulin^, 
exteriiul  heat  is  eonietimca  of  further  use  in  the  form  of  tiainielH  ur  si'min* 
wrung  out  of  water  as  hot  as  ean  l>e  home,  and  ajijilied  to  tlic  t-anhjic 
cpigaBtric  regiona.    Counter-irritation  more  vigorous  than  this  is  of  qn^iin. 
able  sen'ice,  though  there  can  be  no  doubt  that  sinapihims  and  Wisters  apiJi^ 
to  the  extremities  can,  by  the  irritation  of  sensori,'  ner\-e8,  cause  a  uliij 
ele\'ation  of  the  general  bIoo(l-prc*iurc.     In  persistent  vomiting,  u  miMtar 
|jlae*ter  may  fioniL'times  lie  upi»lied,  witli  very  good  effect,  to  the  jiit  of  tiie 
stomach. 

The  use  of  stimuUinis  cannot  bo  avoided  in  a  severe  case  of  shook.    It  b 
quite  true  tliat  a  patient  may  recover  without  their  emplo^inent,  but  no  > 
who  hiits  ever  seen  the  color  eome  Iwek  lupidlv  to  n  patient's  face,  or  fflt 
pulse  beiit  stronger  nl  the  wrist,  after  a  small  quantity  of  brandy  has  I 
swallowed,  will  no^itale  again  as  to  the  propriety  of  their  use.    The  qt 
tity  must  be  judged  of  individually  in  each  oase,  but  need  never  be  great; 
reaction  is  coming  on  fairly,  and  eontiniiing  evenlv,  vorj' littlo  i«  miaiftJ; 
if  the  reverse  be  the  case,  and  one  or  two  ounces  of  brandy  produce  no  i-flcc 
it  is  probable  tliat  it  is  not  Ijeing  ahsorbetl  by  the  stomach,  and  the  iugisii 
of  a  further  quantity  would  omy  result  iu  causing  vomiting.     In  tliu  oi 
or  where  the  power  of  ^wullowiiig  has  been  kwt,  enenutta  of  sinuU  volui 
containing  Itrandy  may  be  tried,  or  subinitanooiw  injections  of  bniirdyof' 
ether,'  but  usually,  it  must  be  confe»se<i,  with  little  hope.     AfTerwiinU,  wfca 
reaction  had  fwirly  set  in,  there  in  no  proof  that  stimulants  are  of  much  anil; 
nourishment  of  a  more  lasting  character  u  requii"cd,  but  a  verj*  carefo!  wnH 
should  be  kept  on  the  pulse,  and  a  small  quantity  of  brandy  udiiiinirft'nJ 
whenever  this  shows  signs  of  failing,  and  repeated  awry  half  hour  if  uwd  bt 
Opium^  in  some  fonn  or  another,  is  nearly  always  required  to  allay  jain  iwi 
to  procure  rest ;  if  this  can  be  obtaine<i,  nf>nri!*hment  need  not  bo  jin*--  ■ 
at  tii«t.     Opium  seems  of  equal  sendee,  however  given:  by  the  w>y 
the  rectum,  or  h>'pc;dermic'airy ;  if  it  eauee  sickness  when  injected  under  ii»' 
skin,  it  may  be  "eondjined  with  atropia  ;  or  it  may  be  given  by  the  nw)i;ik 
the  required  quantity,  in  form  of  the  liquor  opii  sedativiis,  miditute^l,  bt-iiiit 
jilaced  uj»on  the  tongue;  or  sometimes  a  freshly  made  pili  of  erode  opiarn  ni'l 
answer  the  purpose  when  nothing  else  is  successful. 

It  niiint  bo  very  seldom  that  a  case  presents  such  peculiar  fcataiw  ilint 
artificial  rf-'irimfton  would  be  of  any  serviee;  it  isucarly  always  the  hwirt  tbi 
givea  out  hrst,  and  death  from  asphyxia,  due  to  the  lungs  fatlusg  to  att. 
must  be  very  rare.     Thinfiffrsion  has  Ix-on  tried  in  a  snmeiont   numt-?* ''' 
ca.sc'Tt  to  prove  its  futility,  as  long  as  shovM  is  unaceompaniorl  by  .-: 
hemoiThage;  when  this  is  the  case,  the  question  rcstd  on  am^ther  dit'  f'  ■ 
grounds.     Fp  to  a  crertain  point,  simple  hemorrlmjre  has  (Karcely  luiv  <■''■•'■ 
upon  the  blood-pressure,  the  vasomotor  nerves  eaubmg  the  vesweU  to  >-' 
in  proportion  to  the  loss  of  tlie  eirculating  fluiil:  but  beyond  tlrnt  piPih 
oompensatiou  fails,  and  the  pressure  liills  with  great  anddennesa.    U  w  * 
case  of  this  nature,  lucomplitiated,  transfusion  be  resorted  to  at  ihi^  criMJ 

•  Venieuil  (Jountnl  do  MOd.  rt  de  Cliir.  Pratwjaw,  Man.  1877)  rMOOliadndl  «!*■«•"* 
iBjeotiutix  of  cllivr,  15  minim*,  r«poat«d  in  ah  hour's  timn  if  rvquirwl.  st&ting  tlutt  Iw  fcM  "^ 
very  jirrtat  twiiuBt  dcrlv.xl  fmin  it.  [Tlw  «ilili>r  ib  conttditnt  Umt  h.-  Iim  ii«tt«I  Iifi».  a  f^**/ 
SVTttru  (thivck.  by  thi*  lij-pottonnir  n»n  of  <?lher ;  It  iniiy  b-  u<iiuitiiMiT<Hl  vi-ry  frwlt,  ■  •iTiar^' 
(about  30  jiiinlins)  boiiiR  injoct«d  urtrrjr  five  or  Uii  niiniilt^  until  ttn*  p«ivut  ii  «Wc  to  ««»1J>«' 
vh«n  o&rboa»t«  of  amnvonfum,  5  ifrains  evcrjr  tinlf-liuur  liy  th«  ouratb.  may  Im  inhrtfUl^d 
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moment,  a  relatively  small  amount  of  blood  may  iruxe  the  i>atient'ii  life.  But 
in  shock,  in  which  the  viiwuuotor  mechanism  is  almost,  if  not  completely 
|«.ralyzed,  an<l  in  which  the  most  serious  (*yniptonis,  (.-veu  iU*alh  itself,  may 
occur  witJiout  the  \o^  of  u  siugle  drop  of  hlootl,  the  question  U  totiilly  dit- 
feront  Injection  of  more  blood  oidy  mCTeafiCfl  the  amount  stagnating,  and 
does  nothing  to  raise  the  pressure.  The  limits  within  which  vascular  tension 
is  independent  of  the  amount  of  hlnod,  are  very  wide. 

It  has  been  suggested  that  in  iiistrs  where  ibe  external  jugular  veins  ftand 
ont  pn»minent!y,  and  where  presumably  the  right  sitlu  of  the  heart  is  full  of 
blo(Kl,  veHonviion  would  bo  of  some  8er\'ii'e,  and  might,  by  relieving  (he  dis- 
tension, stimulate  the  heart  to  frc*h  action.  liut  this  condition  points  to 
asphyxia,  and  not  to  shock ;  and  in  the  face  of  the  serious  influence  of  acci- 
dental bemorrliago,  can  scarcely  be  advised.  The  heart  is  distended  becauM 
it  is  pamlyzc<l ;  not  paralyzed  because  it  is  distended. 

The  intravenous  injection  of  tim-nio/iia  has  been  tried  in  a  few  cases  with 
safiicicnt  success  to  warrant  a  ivjrtitition  of  the  ex|)eriment;  by  this  means 
l*enfol(l'  jimbaiily  savwl  a  jtatient  in  cxtrenio  collapse  fi-oni  mntinuous  purg- 
ing; and  Tibbits,'  atter  tr3'ing  it  unftucce**fully  in  a  case  of  RcpticH-mia,  and 
another  of  hemorrhage,  brought  around  by  its  aid  a  very  severe  case  of  rail- 
way injury,  in  whi<li  the  pulse  at  the  wrist  wau  (juite  imj>erceptil)k',  and  the 
patient  hud  already  lost  all  power  of  swallowing.  The  quantity  uijected  at 
one  time  should  not  excee^l  tien  minims  of  the  litjuor  ammonite  fortior,  and 
can'  slmiild  Ijc  taken  not  to  s(;nd  it  into  the  finln'ntane«>us  tiHMif;  the  degive 
of  dilution  is  not,  according  to  Ilalford,  material.  [As  point^id  ont  by  Dr. 
Richardson,  ammonia,  whether  given  in  this  way  or  by  the  moutji,  both  acts 
as  a  stinndant  and  is  useful  by  nraintainlug  the  tluldity  of  the  blood,  and  thus 
obviatujg  the  risk  of  heartK^lot — a  pathological  coudition  found  in  moat  of 
the  i.'asea  of  so-called  "secondary  sliock."] 

There  arc  three  drugs,  ftrt/rhnia,  hdltulonna^  and  digiUdis^  the  use  of  which, 
from  their  action  on  the  bliffKl-pressuro  and  the  vasomotor  nerves,  has  been 
particularly  recommended  during  tlie  continuance  of  shock,  in  the  hope  of 
relieving  at  least  one,  and  |>erIuipH  the  most  prominent  symptom.  Of  these 
drugs,  the  last  named  is  perhaps  the  most  liopeful,  from  the  power  which  it 
has  oeen  shown  to  ]K>ssess  both  over  the  heart  and  the  arterioles,  dimuashing 
the  rapiditvof  contnwti<»n  of  the  formcr,and  im^reasing  its  strength,  while  at 
the  same  time  it  stimulates  the  nnisc^ular  walls  of  the  latter.  It  lias,  indeed, 
been  enijdoyed  by  Dr.  Wilks*  for  this  puriH>se,  in  a  caiw  of  shot-k  folUiwhig 
parturition:  the  patient  was  apparently  in  artkuio  m&rtia ;  her  limbs  wei-e 
cold;  her  body  in  a  state  of  deathly,  clammy  sweat;  the  faco  was  livid;  no 
pulse  waa  to  ha  felt  at  the  wrist ;  and  a  mere  fluttering  was  heard  when  iho 
ear  was  placed  over  the  region  of  the  heart.     Brandy  and  ether  hud  bw-n  eni- 

Sloyed  without  any  giKHi  cffci-f .  and,  aa  ilisaolution  was  imminent,  it  was 
etermint-d  to  try  digitalis,  Ilalf-draclim  doses  of  the  tincture  were  given 
every  hour;  al^r  four  doses  reaction  set  in,  and  after  seven,  complete  recovery 
b^;aii.  I)r.  Lauder  Druntou  iTmark^f  on  this  i.-asc  that  a  consideration  uf 
the  ener^uraging  rci^ults  obtainul  urn  hardly  fail  U\  gaiii  for  digitalis  a  inm'h 
more  exltmsive  iipplii-atinn  in  cases  of  ^^liock  than  it  lias  hitherto  rect-ivcil. 
Yet  this  moile  of  treatment  dot-s  not  t>wm  to  have  Ikxjh  rusortctl  to  by  »>thera. 
Strychnia,  which,  like  digitalis,  may  be  given  cither  by  the  mouth  <jr  anb- 
cutaneously,  in  casts  of  this  kind,  ilerives  its  chief  recommendation  from  the 
result  of  expcrimcut6  by  Mayer*  and  Prokop  Rokitanski,*  showing  the  power 

■  AuAlrftlinn  Mt^Iical  JournnI,  Jiiiui«ry,  1^73.  ■  Mad.  TiuuM  aud  Ouelto,  Novvmbor,  ldT2i 

*  Hod.  TimPK  &nd  Uuetle,  January.  ISM. 

*  ML-d.  Jabrbticlier  d.  k.-k.  Ues.  d.  AiTt»>  la  Wi«»,  1672. 

*  liDotwl  b/  Bruntoa,  tjaint  B«nbolcini«w'«  HoaplUl  H«port*.  1679. 
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it  powesses  over  both  tlie  vasomotor  and  the  rwpiratoiy  centres  in  the  wtr 
liulla  oblongata  and  spinal  cord;  but  actually,  in  the  only  case  in  which  I  m 
ttwitre  that  it  has  been  tried,  tho  result  was  not  satisfactorj'.     Belladooia,' 
too,  in  very  small,  rem'atcd  dosw,  actUig  as  a  stimulant  to  the  vaaomotor •!)* 
tem,  is  porhaiirt  worthy  of  a  trial. 

With  re«:a,rJ  to  tin?  eniplcrt'nient  of  an  anfeathetic  when  an  operatioB» 
required  in  acamtof  shoek,iuid  ntill  more  with  rcpard  to  the  choice  of  the  p«^ 
lieular  substancu  to  bo  iiacd,  there  is  verj*  great  divcreity  of  opinion.  On  ll* 
whcilc,  it  may  be  mid  that  tlie  balance  ia  ut  present  decidedlv  in  favgrof  iIk 
administration  of  these  agents,  and  of  ether  rather  than  of  chloroform,  h  ii 
true,  as  Fischer  has  remarked,  that  patients  seldom  leel  to  any  extent,  ud 
that  sometimes,  when  no  ana^iithetic  is  admin i8tere<l,  the  pnlee  improves  evn 
during  the  (»|>cratiun;  but  the  former  statement  Is  not  wortli  much  m  in 
argunn'iit;  and  tho  latter  in  of  no  avail  against  tho  cmplnynient  of  etbtt 
Indeed,  the  only  olijw^tion  that  t«n  be  urged  uguuist  the  latter,  U  that  in  lb« 
ordinary  methoiis  of  administering  it,  the  supply  of  oxygen  to  the  pttiwit  \i 
too  much  interfei-ed  with.  Chloroform,  which  in  used,  perliapa,  leas  tiian  ii 
was,  but  IB  atill  preferred  by  some  experienced  admin istnitor»  in  these  caM, 
is  midoubtedly,  when  pawsed  ut  all  liir,  an  exeeeilingly  dangen>ii3  aeenl;a 
miiiimuni  qnunlity  is  rerjuired  to  aiia'Hthetize  the  patient,  and  only  a  drniiw 
two  oecasionnlly  to  muintuin  the  iiilhieiiw  of  the  drug;  anything  over  thp, 
quite  abolishing  the  action  of  the  oercbml  hemispheres,  will  be  pi-olmMy  dic 
astrous.  For,  as  linmton'  has  pointed  out,  the  violent  irritation  of  a  flawn 
nerve  aftects  the  heai-t  reflexly,  but  compenaatesi  itself  by  causing  the  stm 
vessels  to  contract,  and  so  raise  the  blcKHl-nressure ;  if  tho  quantity  givoi  ii 
sufficient  to  do  away  with  sensation  completely,  the  e<jinikeneatiag  action 
lost,  and  there  is  danger;  If  the  chloroform  la  pushed  further  still,  tlu> 
centre  in  the  ujedullu  iiilublting  the  liwirt,  becomes  afliK-ted  erpially  vrith 
cerebral  hemispheres,  and  the  danger  is  past;  and  Hrunton  citea  Symfi 
always  liaving  uaecl  chloroform  with  a  free  hand.  But  in  shock  there  ii  <* 
tainly  no  need  to  proceed  as  tar  as  this.  A  great  deal  has  been  said  sU 
tlie  ehuiw  (►f  the  time  for  performing  an  operation;  whether  to  operate] 
ouoe,  wait  till  raietkni  ia  ttimnieneing,  or  until  it  has  fully  net  in  ?  No  df 
eaeh  ease  must  be  judged  on  its  merits,  but  still  some  general  rules  raaj 
laid  down.  The  main" guide, of  course,  is  tho  severity  ot  the  shmk  smrtunrf. 
as  evidenced  by  the  jmtient's  pulse  and  general  condition.  If  it  is  not  fe\cn, 
it  need  scarcely  be  regarded;  if  so  grave  that  it  is  queatiouable  whether  ran- 
lion  can  set  hi,  every  means  ehould  be  tried  to  bruig  the  patient  aronnJ  before 
ojwiution  ift  attempted  ;  in  all  other  cases,  it  is  pi-obable  that  Gathrie'd  adviiw 
will  Iw  admitted  by  moi*t  ut  the  pivsent  ilay  to  be  the  most  reasonable:  vvt 
two,  four,  or  six  hours  if  need  Ix^  till  the  pnleo  is  beginning  to  rt^ain  bokw  d 
its  strength,  ami  till  the  patient  is  recovering  suttieientlv  to  become  i-onwJcw 
ofpnm.  I  Some  information  may  l)e  gained  by  ob9t^r\'ing  the  tem|K«tnr& 
If  this  be  below  J»6^  F.  (85 '^.5  C,  KedaM),  no  operation  should,  as  a  nik  l» 
perfomii-d.] 

Fatty   Kmbolish. 

In  discussing  the  symptoms  of  shock,  it  was  mentioned  that  many  of  •"' 
fatiil  cases  hitherto  ascriWi  to  its  inflneueo  must  be  referred  to  some  i*!*" 
eaiistf— esiKK-ially  when  atW  an  injury  or  opcmtion  the  (laticnt  continue*  •" 
present  a  perfectly  satisfactory  condition  for  some  hours  or  e^•en  dnjSt ••■ 
then,  more  or  lesg  !*uddenly,  is  Keized  with  symptoms  indicative  of  BOmd  gw* 


Qasqact,  PrtctUioiwr.  lUj,  1870. 


<  arlUih  Hadiokl  Journal,  Ouambtt,  un. 
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hanc«,  and  dies.  It  U  not  pfwsible  to  understand  how  any  effect  of 
iiorve  inttuent-e  that  was  cauited  hy  injury,  could  rciiiain  Ibr  two  or  even  three 
(lays  concealed  so  thoroughly  that  iheiv  rtlmnld  Ir-  no  susijicion  of  its  exist- 
ence, and  then  manifest  itself  with  »nch  ititt-iif-ity  and  rapidity  as  t-o  occasion 
dentil  within  a  few  lionrs.  Srtme  other  explanation  manifestly  lb  required 
for  siicli  coAL'A  us  thette ;  and  within  the  last  few  y)»ars  it  has,  bo  it  is  beheved, 
been  f<nmd,  for  many  at  leajnt.  in  what  is  known  as  Falty  EniboUam,  timt  is, 
emboliHin  of  the  small  arteritw  in  the  lunjfs,  and  very  <-auinu>Hly  in  other 
oivana,  duo  to  minute  drops  of  fluid  fat  whirli,  huvinir  bet'n  w;l  free  eome- 
wnere  in  the  periphery  (generally  in  i-oimtHnion  witli  the  medullary  aivity 
of  bones),  are  earritnl  into  the  eircnlation  and  tbllow  its  oi-dinary  eonrse. 

It  wa«  not,  however,  in  conneetjon  with  any  eawi  of  injury  trmt  the  exist- 
ence  of  fatty  embolisra  was  first  discovered  ;  for  the  eariicsl  obsen'ation'  nn  ' 
record  refen*  to  a  case  of  contracted  kidney,  iu  wliicli  the  clioiTjiduI  vessels 
were  found  to  have  been  plumed  with  particles  nf  tUt  hihiikikikI  to  Imvu  come 
from  an  atheromatous  aorta;  and  in  the  next,*  iu  which  after  si'vere  injury 

the  buac:^  the  pnlmonarj"  vosseU  were  loiidoii  with  fat,  the  si^iiti^wneo  of 
ijvi^  quit©  missed  ;  and  when,  shortly  alter  this,  Wagner*  niado  a 
Btmilar  observation  in  two  fatal  cases  of  pyremia,  the  sucfcestion  was  imme- 
diately raised  that  the  fat  was  in  some  cimnet-tion  with  tlie  nietaniorpliosiB 
■  of  pU8  at  the  j^ieriphery.nnd  the  development  of  metastatic  ahscesses  m  the 
lungs.  Some  experinientfi,  in  which  the  nettessiiry  fs>nditioiiw  were  not  ntain- 
tjiined,  Kt-rvwl  to  jK-qx-tnate  this  view  till  1805,  when  Wagner*  publifihed  the 
results  of  forty-eight  easefl  in  which  he  had  found  this  lesion  (titWn  of  iheeo 
being;  instances  of  rapid  deatli  aft<!r  sevoro  injury  to  the  bones  and  soft  parte); 
and  Btisch  demonstrated  by  cinualwr  injections  that,  immediately  at^er  ii\)ury 
lo  the  mciluUa  of  bones,  it  waa  possible  for  jHirticlca  of  fut  to  enter  the  open 
niouthrt^if  the  Imvmted  veins  Hiid  be  carried  into  the  pulinonary  arterioles^ 
causing  endwlisms,  without,  liowever,  nei'e»(«arily  entailing  ubsc^-st^cM  or  inflam- 
nuitory  disturbance.  From  thcflo  facts,  and  fi"om  experiments  by  Bergmann* 
on  the  intravenous  injection  of  oil,  Wagner  was  l«l  to  the  t'ondusion  that 
tho  coexistence  of  fatty  embolism  with  pyiemia  was  merely  accidental ;  and 
Hince  then  it  has  been  shown  clearly  that  the  very  dilfcrent  results  to  wMcfa 
fatty  endiolism  may  lead,  defiend  on  whether  it  oirnrs  after  subcutaneous 
injury,  or  is  due  to  some  diiiturbam-e  set  up  iu  the  neighborhood  of  a  tH^ptiv 
wound. 

The  api>earance  that  the  Imuf  pi-eseuta  is  exceedingly  suggestive  of  a  pro- 
cess of  embolism :  it"  this,  has  been  very  extensive,  the  smaller  vessels  may  be 
so  distended  as  to  Iw  visible  to  the  naKiil  eve,  and  humorrhagu  or  intarction 
limy  occur;  while  under  tlio  micrrw(ro|rt\  the  hnig-sti-onia  hhows  a  regular 
injection,  mapping  out  all  the  capillaries  and  tilling  them  with  mtme  liquid, 
■which,  fi-om  its  reaction  with  pcmsmic  acid  and  its  ra]>id  dis;i|)pcai-.ince  iinder 
ether,  can  be  nothing  else  llmu  lat.  More  olilen  there  is  only  a  condition  of 
liyijerutmia  and  iwlenia,  and  then  there  nuiy  ho  found  here  and  there,  with 
tolerable  regularity,  minute  drops  and  short  cylinders.  These  changes  are 
not  limitt^l  to  any  part  of  tho  lung,  though  they  oiHmr,  hh  might  have  been 
expected,  most  jtlentifuUy  in  the  lower  lohe»*.  Xot  unfi-vrincntly  oil-drops 
liave  been  found  in  the  clots  in  the  branches  of  the  pulnionar)'  urtory,  in  tho 
right  side  of  (lie  heart,  and  in  the  large  veins  leading  to  it  from  the  seat  of 
injury.  So  tliat  [)ost-morteni  evidem-c  aloue  renders  tx'rtaLu  the  prtMumption 
that  the  proec«w  is  r<idly  one  of  emlMdism. 

'  Hailpr,  Wurxbiirg  tiwl.  ^nt.,  18410. 

•  Zonk'T,  Beltra^.  i.  norm,  and  path.  AnM.  .1.  Langv,  18*32. 
"  WARiier,  Arcliiv  H.  Ilt-ilknndu,  18(12.  *  Ihld.  I88A 

*  '/.ar  Liitir«  r.  d.  Kcili^nitM^lit^.     Dorpat,  1SS3. 
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The  uaturo  of  the  accident  or  discafio  iu  which  thia  complication  area 
remlors  it  still  more  cloar:  it  is  nlways  one  in  which  the  rupture  nf  fa:-  '' 
may  rcuKonably  lio  supiHiscd  to  oceur ;  and  the  tfreater  tlie  ehancc  of  tV.^  ' . 
moi-o  extensive  the  eiubolis^m.     This  is  prolmhlj  tlie  rca»*oa— joiiu'd  lo  lii- 
tact  that  the  veins  are  torn  and  cannot  <'iose~tIuit  it  has  been  ohpen'ed  wi;li 
Buch  frequency  after  fractures ;  so  frequently,  indeed^  that  it  has  been  aud  to 
be  a  uormal  occurrence.     Thus  it  is  always  pn;>portioiiate,  in  simple  firactttiw, 
to  the  aninunt  of  injury  indicted  on  the  nietlulta,  and  tu  tlie  nuniljcr  aadtue 
of  tbi!  bones  that  hyg  brokc-n ;  bearing  out  thoroughly  the  experiuoitk  of 
Vulpian,'  who  nliowed  that  in  animals,  while  in  simple  fracture  emboliiDk 
was  sometimeH  hanl  to  find,  yet,  when  a  toreign  body  was  introduced  into 
the  luedulltt,  there  never  was  any  difficulty  in  tJTicing  tlie  fat  through  its 
whole  eourse;  while,  if  the  foreign  body  was  a  tent,  the  lungs  wereeuupJy 
gorged,     lint  though  most  coimnonly  met  with  after  simple  fracturw,  und 
perhaps  in  them  ot  greatest  eliniral  interest  as  ottering  an  explanatinn  for 
deatliB   that   mider  ordinarj'  conditions   seem   utterly   unintelligible,  fiitty 
erabolism  is  by  no  means  coutiued  to  them.     Many  of  Wagners  iihftaiwa 
owurred  iu  cai>e.-i  uf  ooni|X)und  fracture,  and  e»|H.'ciaUy  after  secondaiy  ampa- 
ttttion,  or  were  Unrnd  after  acnte  periostitis  (when  metastatic  abse«t*H»  «"*» 
nearly  always  pi-esent) ;  while  the  lesion  has  l)een  noticed  after  simple  nDjtfu- 
ration  in  the  connective  tissue;  after  cnishing  irynrieft  of  only  the  ilesbT|4rj 
of  the  lM>dy,eHjx'i'i:il!y  if  they  contiiinc<l  much  acliiKMie  tissue;  al^er  nii>run.M< 
tatty  liver ;  iu  c.-hrt.>nif  iuflymmiition  ct>miected  with  bone ;  as  the  jr^iili  ol 
iiitty  dcgcnenitioii  of  thrtmibi;  in  icteniH  gravis,  and  hi  diabetetj.     Iinl«d,w 
common  is  it,  that  Flournoy.*  examining  all  the  bodies  brought  into  lia 
Pathalogical  Institute  at  t>trnslionrg,  foinid  it  iu  no  lese  than  ten  j>erceol. 

Quite  n  number  of  observers  have  seen,  in  compound  fmctnreR,  oil-dn^* 
flowing  out  with  bloiwl  from  tlie  naidullarj"  cavity,  and  have  at^envanU  tlxioJ 
similar  ones  in  the  veins  leading  frum  the  limbs;  but  till  recently  it  wi* 
believed,  that  this  was  the  only  chaimel  by  which  the  fat  was  taken  ui";it 
is,  however,  clear,  fn>m  fresh  experunents,*  that  fatty  endKilir^m  of  the  fuDp 
may  follow  within  a  tiew  houi-s  if  any  oil  gain  at-cess  to  a  serous  snr£ice,ioii 
even,  though  at  a  much  later  date  and  to  a  nnu*h  more  limited  extent,  vhea 
it  is  set  five  in  the  cotmective-tissue  spat-es.  Tliu  delay  and  iJie  dimititition 
may  probably  be  accounted  for  by  the  fat  Imving  1o  puss  through  lymphiUt 
glanus  ou  its  wuy,  and  probably  becoming  enmls-ifietl  in  iheni. 

It  is  not  eitsy  iu  all  cases  to  account  i'ur  the  fun^-  which  is  necessafjr  U> 
cause  the  oi]-«lroi>s  (o  etiler  the  veins ;  sometimt*.  jK-rhaf*,  the  nature  of  the 
a<-ciiKmt  itwif  will  give  a  reason  for  it;  in  other  ca£es,  it  has  been  si^pileJ 
tliat  the  linuiil  fht  trom  tlie  hrokeTi-<h>wn  wlls  stagiiatuig  iu  u  wound,  tesoi 
deuly  taught  up  wlien  the  state  of  syncope  juisses  off  and  the  heart  nii>wn; 
or  it  may  be.  as  Vulpiau's  ex|H.'riiucnts  suggest,  that  from  the  L>ommtiiioaDaBl 
of  inilanmiatiuu  there  is  a  sudden  increase  of  pivssniv  and  hji-al  t^ntion. 

Tn  stiidj-ing  the  effect  of  fatty  embolism,  it  is  neccswirj^  to  dtstin^o)''! 
clearly  lietween  the  results  of  clinical  observation  and  the  data  furaisfaod  ^ 
e.\iverijueut ;  for  while  in  the  latter  every  prwautiou  ltui  be  tAken  to  ex<\oaB 
other  influem-es,  there  cim  be  no  question  that,  in  the  former,  other  lbiii|(i 
b<"-sides  fat  can  gain  access  to  the  circuljition.  The  most  recent  uud  isWHi 
oxperinicntA  that  have  Ix-en  conducted  for  the  pnrpiise  of  luicenaiiiiiii  ^^^ 
cause  of  death,  are  detaileil  by  Soriba*  in  a  monograiih  on  tliis  subjecl-  I'j 
injecting  carefully  purified  oil  into  tlie  veins,  into  the  medulla  of  bou«6,iiirf 

'  IV-jMiiM,  I'rwgrc^  Medical,  187fl. 

■  BKfi-Slnrlnlr,  ('(irr<«p.-Bl.  f.  SchveUerisohB  Annte,  No.  vi..  1879. 
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into  the  ]»eritoneal  cavity  of  rabbits,  Smlra.  has  been  able  to  confirm  the  views 
of  Bcrcrmanti,'  that  tho  synipt^mm  ik'|»L'iid  mainly  ou  the  quantity  injected 
and  tlie  rupiility  wifJi  whifh  it  in  introduced,  or  the  j^roximity  of  the  voin 
selected  to  the  "heart;  in  this  wuy  it  is  poeeible  to  vary  the  retiult  from  a 
death  so  instant  a«  only  to  bear  eoiuparUon  wiUi  the  iiijettion  of  air  luto  the 
veiu8,  to  tho  ftlighte^t  poewibic  dyspnoea;  and  even  tniH  uuiy  be  wanting, 

[.tibongh  after  death  the  lat  may  actually  be  found  arrest^tl  iii  the  lungs. 

1!9eril>a  tindn,  moreover,  that,  if  tho  distance  from  the  lieai't,  of  the  point  of 
entniuce  of  the  fat  into  the  L-irculation  he  at  all  great — aa  in  the  majonty  of 
fracturtw  tukuig  pla<'*5  in  the  liumau  subjeiit  it  would  be — and  if  the  lore© 
that  propels  it  into  tho  veins  be  flight,  the  quantity  requirwl  to  i)ro<luee  any 
alarming  syrapfcoms  in  an  animal  is  very  great;  in  no  ease  \a  Scrilm  of  o]>inion 
that  death  can  be  caused  by  the  injection  of  Icm  thiui  three  times  the  amount 
of  bl(Kxl  present  in  the  femur  of  an  animal. 

Further,  ninrli  liglit  Iiiih  la-en  thrown  by  experimentation  on  tho  ultimate 
deetiuy  of  the  fat  that  ift  farri<il  into  the  pulnioimry  eupillariets — a  piiint  of 
great  clini<-al  Hignilieaiue ;  for  it  is  not  inipost*ible  that,  in  nome  eases,  the 
piirticles  may  l»e  carried  off,  and,  by  their  substfineni  impaction  in  other 
or^uK,  cauiw  even,  more  serious  mii;ehicf.  Some  undoubtedly  psiW  at  once, 
without  any  detention,  through  the  pulmomiry  circulation,  and  cither  form 
emboli  elsewhere,  or  are  caught  up  by  tho  glomeruli  of  the  ki'lticy  and 
excreted  witlt  tho  urine;  for,  atW  injei^tion  of  fat,  largo  masses  have  Ikh-r 

t&nnd  in  the  urine  ami  the  viwa  affeif-ntiu  ;  glomeruli  and  tubules  have  been 

^Bfin  tiill  of  it,  while  the  same  condition  has  been  detected  after  fractures  in 
man.  Indeed,  from  the  intermittent  app<^rance  of  oil  in  the  urine,  from  ita 
abundance  for  the  tin^t  tew  tlaye,  and  tlien  its  pbsciice  till  tlie  end  of  the  second 
week,  when  it  may  ap|K*ar  again  for  a  short  time,  Scrilia  wincludw  that  in 
man,  after  the  la^irte  (sf  from  six  to  eight  days,  the  eTnl»oli  Inn-omo  detjwhed, 
und  that  they  then  pass  on  either  to  be  excreted  by  tlie  kidnrvs,  or  to  be 
caught  by  tho  capillaries  in  otlier  organs^ — thcHO  in  thctr  turn  setiuig  fit*  tho 
jwrticles  they  originally  detauie<l  to  l»c  carried  into  the  veins,  and  so  cause, 
as  it  were,  secondary  pulmonary  embolism.  It  has  hap[H.Mic<l,  somewhat 
unfortunately,  that  in  very  nuiuy  of  the  recorded  ea««B  no  obticrvations  were 
made  on  tlie  presence  of  nil  in  the  capillaries  of  other  organs;  but  it  haa 
been  obe«erved  in  the  liver  (though  not  to  any  large  extent,  i«>ssilily  fi-oni  tho 
action  of  the  hepatic  cells  which  ukay  take  it  up),  aitd  on  several  occa-sions*  in 
the  brain  and  spiiml  cor<l. 

The  symptoms  t-liaractcristic  of  fatty  embolism,  when  uncomplicated, 
besides  the  presence  of  oil  in  tho  urine  at  irregular  intervals,  and  the  dy»- 
pna*a,  whic-h  of  course  varies  with  tho  number  of  eapillurieti  ubstrnctcd,  are 
a  fell  rather  tliau  a  riee  of  temjterature,  slight  hiemoptyr^iis  with  irregular 
action  of  the  heart,  iKiUor  and  lividity  of  the  skin,  shallow  i-e^pimtion  gra<I- 
ually  passing  into  Cne>iie-Stoki*s  breathing  as  the  ca^e  Ufomes  worse,  and 
loHs  cl  reflex  excitability  with,  at  times,  spasma  of  varltuis  kinds,  or  paralyses. 
But  it  is  very  seldom  tlmt  the  symptoms  met  with  atU*r  accidente  or  operations 
resemble  these ;  much  more  otu-n  there  i»  oliservwl  a  condition  of  which  an 
exc-ellent  example  is  given  hi  a  c«so  relat^^d  by  Siiutham:*  the  operation 
(primary*  amputation  uf  both  lower  extn^initic*)  was  Iwme  well ;  a  touifiirt- 
abie  uight  was  pa--we4l ;  and  the  geneml  condition  was  n.^garded  as  satisfactory, 
thongh  the  temjxTature  ha<l  risen  from  101'^.2  F.  the  previous  evetitng,  to 
103'^  K.  in  the  morning.  Suddenly,  in  the  aftennion,  the  patient  Ix^-ame 
rcatlesa  and  excited,  his  face  wore  a  dusky  look,  his  puUo  and  respiration 


t  Borliner  kltn.  WnohenEelLiifl,  A112.  18.  \>in. 
■  Cmray.  Itcrlia.  klin.  WnoLoDsolirifl,  Nov.  I87&. 
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became  more  rapid  and  feeble,  and,  though  there  wa»  no  rigor  or  nartul 
dyspnusi,  by  the  uvening  the  patient:  was  deHriouB,  sinking  fast  with  a  tto- 
pemture  still  rising,  aiid  it  wa8  evident  tliat  the  woun^  were  uo  loneer 
aseptic.  At  the  autopsy,  though  no  change  of  importauee  waa  Tietble  to  tlic 
naked  eye,  yet  miuroHcuijit-  uxumiiiatioii  ehowed  ihe  capiUaiiee  and  arteriolM 
of  the  Jungs  to  bo  simply  filled  with  oil  globules.  In  nearly  all  the  itutanta 
that  have  recently  been  re^iorted  at  length,  the  sjTUptoms  resembled  theo. 
Bocttst'her'  gives  tlio  pa  it  it- ii  In  re  of  a.  case  ot"  gunKliut  wound  of  thv  kn»- 
jnint,  tatal  on  the  thirxl  day  from  jtudden  oollafiso,  and  states  that  tJKluo^ 
were  intensely  hy]>enemif  and  full  of  fluid  fat.  CzemyV  case  wa«  fiMnnrhat 
difl'ereiit,  in  that  it  wad  one  of  Bimple  fi-acture  of  tlie  temur ;  hot,  like  the 
rest,  there  was  a  gradual  rise  of  temperature  with  euddeu  dyfipun  wl 
cj'anosia  on  the  morning  ()f  the  second  day ;  post-mortem  evidence  of  fiitij 
embolism  was  abundant,  nat  only  in  the  lungs  hut  in  the  brain,  liver,  ami 
kidneys,  all  of  which  were  studded  with  Am&u  ocehymoeort,  Dejtrim'*  girts 
the  partioul.ii*8  of  a  cjise  in  which  a  leg  was  severely  cnu^hed.  and  wvAi 
proved  fatal  within  seven  hours;  but,  though  the  lung*'  wei*e  full  of  oil.llifw^^ 
luid  been  no  inarkeil  dyspnoai.  In  sliort,  it  eccms  iiniM^ssible  to  reconcile  til^B 
clinical  data  with  tlic  knowledge  derived  from  exjwrimcntation ;  in  theluU^^ 
the  conditions  arc  known;  in  the  forraci'  tJtere  muet  be  soniethiDg  I'Wto 
cause  the  rise  of  tenijiorature  and  other  aynijttoms. 

It  is  not  meant  that  fatty  eniboliRra  dooa  not  take  place  alter  aecident«.ortbi 
when  it  is  extensive  it  is  not  dangerous  fr«>m  the efleot  which  it  must  prodwt 
on  tlie  ix'spimtiou  and  ciirulatiou,  and  pcrhaj's  from  another  cauM*  reccnllj 
pomted  out,  the  solution  of  blood  corpuscles  by  it«  agency;  but  tliat  it 
BCttrccly  possible  to  conceive  of  its  being  so  extreme  as  to  obstnict  the  ci 
latioQ  through  the  lungs  and  so  caii^e  death;  or  so  extensive  as  to  bring oe 
the  same  resi^ilt  by  occluding  small  vessels  in  the  brain  or  spinal  cord— -the 
conclusion  at  which  Scriba  arrived  frrtm  the  artificial  production  of  uncom- 
plicated fatty  enib/ilidm  in  animals,     it  beems,  on  tlie  whole,  much  more  p* 
sonablc  tlmt  it  should  be  reganlcd  eitlier  iis  an  addition  to  that  form  of  n 
blood-poisoning  kiiowii  as  "ccillunsc  with  cyamwis,"  which  is  mrticu 
likely  to  set  in  on  the  second  or  third  day  after  an  uijury,  and  which  ii«  fi 
more  consonant  with  the  symptoms  in  the  majority  of  tlie  eaaen ;  or,  where  Uw 
change  has  set  in  earlier,  as  a  complicittion  which,  added  to  the  already  exist- 
ing nervous  ]ir(.»st ration  tuid  Ihe  loss  of  blood,  is  sutiicietit  to  turn  Ihe  «alfc 
But  a  much  wiilcr  st^itw  of  observations  is  ret|uiiTd  hctVire  this  question 
be  rcgiLitled  as  in  liny  way  detinitcly  settled.     Of  its  importance  there 
be  no  doubt;  already  upwards  of  one  hundred  and  forty  instances  have 
recortled  in  Gei-mnny  alone,  and  the  fatty  embolism  was,  according  to 
Sinclair,  the  cause  of  death  in  no  loss  than  thirteen  ]ier  cent,  of  these. 

Still  less  is  known  with  reganl  to  the  sijjniticiuice  of  fatty  embofiam '» 
diabetes.     The  occasional  lactes*ccnt  state  of  the  bltKxl  serum  ui  this  diMfCi 
has  long  been  known;  and  recently*  it  has  been  shown  to  bt^  due  to  the  ]i 
ence  of  fine  molecules  of  oil ;  and  fatty  embolism  of  the  lungs  and  kidiij 
exactly  similar  to  that  appertring  after  fractures,  has  l»een  tbund  in  a  piiti 
dying  in  that  condition  ot  coma  which  is  not  uncommon  towarils  the  ci«^' 
this  aft'ection.     But  the  relation  exiathig  between  these  conditions  is  quite 
uncertain;  death  in  a  stateof  comiL,  with  an  enormous  increase  in  Uieanjcinii 
of  molecular  oil  in  the  blood,  is  at  least  (:|uito  consistent^  with  Ihe  i-omplcte 
aljsenco  i»f  fatty  enilKiHsm. 


•  Oorpal.  mwl.  Z.-iw.-lirift,  1^77,  S.  .'128. 

•  Ueraner  klin.  Wot-hpnaehrift.  Nov.  1878. 

•  BdiiilHirgli  Mtd.  Juurn&l,  1879. 
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Traumatic  DKuinuM. 

Thk  word  Dkltkhtm  haa  rathpr  a  cnrioiw  derivation  from  (//■  (from),  and  lira 
(u  ridg^L*  Uitwr*ii  two  furrows).  The  Latin  verb  dctiro  is  defined  a«  *'  to  make  a 
bolk  in  plowing."  A  tree  li-an><hi.tioii,  tliereforo,  wouldbetodeviaUjorwandor 
from  a  prescribed  liuv.  Ikiiee  thu  word  ''wandering,"  that  ih  ollcn  um^X  to 
«xprcsti  the  preHtiice  of  delirium  in  discaflc.  Those  who  coiuixl  the  wonl  did 
better  than  thoy  know,  if  our  prenflnt  knowledge  of  the  hmin  and  iU  fuuo- 
tions  IB  taken  into  ftn<;oiint.  As  knowledge  of  the  localization  of  nerve 
oeotrfrt  and  their  condmtingtibret*  becomes  more  and  more  developed, we  tan 
readilj  undernuind  how  the  furrows  and  ridges  and  folds  of  nerve  matter  may 
be  disturbed  by  u  Imlk  of  the  driver  (external  impreiwion),  or  by  a  «tump  in 
tlie  furrow  (internal  distaiso).  A  temwmry  derangement  of  the  intcllcetual 
and  [len-eptivo  faoulticH,  manifested  through  the  speech  and  actions  ut'  the 
patient,  is  the  nece&aary  tharacteristie  of  delirium.  'Hie  wandering  need  imt 
DC  by  speech  alone,  for  a  deaf  mute,  or  an  aphasia*.-,  may  become  n&  delirioiia 
am  any  one  eUe,  and  delirium  Is  unt^uentiunably  ex^tcrieuccd  by,  and  may  be 
produced  in,  animals. 

Continuous  or  chronic  delirium  nooetwarily  boeomee  in/iauiti/,  and  toehni- 
cwlly  sltould  be  eonsidored  under  that  head.  iTje  case  may  be  a  fatal  one,  as 
far  as  the  individual  patient  is  coneemed,  and  the  <leUrium,  in  a  more  or  leoa 
acute  form,  may  be  continuous  until  liis  death  ;  but  sliould  he  sun'ive,  and 
the  delirimu  persist  indefinitely,  his  ]slace  would  Ix'  among  the  inwme.  This 
terajiorary  character  of  tnie  delirium  varies  in  its  cxftre*siou  to  a  roiuurkable 
ilcgree.  Sometimes  it  tihows  ittielf  as  a  mere  pacing  fHTKry.and  is  difliciilt  to 
dotect;  again,  the  patient  may  be  ])erfeotly  himrtelf  an  long  an  his  attention  la 
directed  by  another,  or  to  some  special  object,  but.  these  conditions  wjifiing,  ho 
rolapees  into  his  absurd  utterances  or  actions.  Then  momenta,  and  st^nietimes 
extended  periods,  of  normal  conseiousncee  follow,  during  whicli  he  will  t>e 
more  or  less  aware  of  what  ha«  passed,  and  will  owni  to  himself,  or  to  his 
attendants,  that  he  has  been  "  making  a  fool  of  himst-iUV  and  will  declare  that 
he  will  not  do  it  again.  Soon,  liowever,  there  is  a  recurrence  of  the  wander- 
ing and  the  nonsense,  and,  should  the  disease  get  the  up|>er  liand,  thiwi  may 
continue  in  a  more  aggravated  form  and  without  intermiKHion  until  deAtn. 
The  actions  of  the  patient  also  vary  verj*  nmcli,  and  range  from  trivial  dexoa- 
tious  from  the  nomud  stnndanl,  such  iw  it  would  rcfiuire  an  exi>ert  to  detect, 
to  the  moHtvioluul  eltbrtis,  threatening  ii^ury  Ui  himself  and  tuhin  t^aivlakers, 
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Akatomy  op  DKLiRU'M.^lleliriiun  U  eniiiiGHtly  one  of  thot^e  comVitiflu 

which  the  couvcuicnt  word  '■  fiiiictioiial"  w  applicable,  wheu  wt  setk  for 
cxplunatiou  of  its  pliciiumciiiu  It  moDJlcste  it8clt',a8  far  lu^  we  kiinw.ilunu^ 
iniiHX'Mtfions  miiLle  uikiii  tlie  L-ortical  jfray  auhi^tance  of  i\w  hniin.  TIm-ii^Ii 
unil  filitxM  of  till*  siibstaiit'C,  tht'itfoi-i;.  muet  be  lu  &  receiptive  oonditiiiti.aiii 
iiecifl  not  of  themselvtw  deviate  from  the  normal  i^tate.  In  liict,  a  |H'rfevdii 
healthy  cortical  iimttcr,  if  the  received  physiological  views  of  its  \mT\i 
are  correct,  is  more  consUtcnt  with  the  (X'<:un'cnce  of  the  wvvnst  fom»  « 
delirium  tliun  o»e  which  Is  otherwise.  It^  liuicfious  are  disturbed  I'j  ii* 
eiiviroimieni,  In  the  I'oriii  uf  tiieiiiii^'a]  iuthiimutttious,  or  by  Hlight  irritativi' 
exudations  or  hemorrhages  preiwiii^  upon  it.  Great  prefisure  would  «ii* 
preiw  its  working*  iiUngether.  Again,  it  may  be  harassed  fn»ra  witliwit  Ijj 
altenttionu  in  the  •luuiitlty  and  quality  of  the  blooil  which  \»  iieiit  toit,  xkI 
which  niuy  be  charges!  with  the  products  of  disoase,  or  overloaded  wilbjioisow. 
Then  the  t>pei"ia]  senKea,  l>eing  set  agog  frtini  the  name  eausets  brinp  wneg 
impressions  to  it,  which  it  must  noeds  take  up  and  discharge,  ui  the  formif 
wrong  thought,  wrontr  talk,  and  wn)ng  action.  The  iieceppity  of  thisitrtj- 
tive  iac-ulty  of  the  gnty  matter  for  the  pnxluction  of  delirium,  ipfiinl«r 


proved  by  the  mi."ugiv  meutiou  of  delirium  as  a  t*ymptoiu,  when  die  Iraiu 
Itself,  excepting 
nd  olwer\'ation.' 


Itself,  excepting  the  cortex,  liaK  been  made  tiie  subject  of  ex|»eriment  orclii 


ThuB  in  lesions  of  the  /*«;.?,  a  tendency  to  cry  more  than  to  laugh  i*  notaL 
There  U  emotional  weakness,  wliuh  uiight  be  taken  for  hysteria,  hut  ii<> nun- 
tion  of  delirium.  The  Cnim  being  disturlwl,  jwiralysis  of  the  tliinl  ncnt 
follows,  and  the  iliplopta  and  eonfnsion  of  vision  thus  cau»HMl,  together  willi 
a  certain  i-onfusion  i»f  h^kccIi,  jtn>bu])ly  owing  to  some  facial  paralysis  nuif 
rwulily  give  rise  to  the  idea  that  delinuni  is  ppesent,  when  ivally  the  inii'l- 
lectual  feculties  are  umltsturbe^l.  AiWr  the  first  effects  of  a  lesiou  uf  il* 
corpus  strialmii  are  over,  the  absence  of  mental  dislurhanw  is  jiurticaljiHf 
uotod.  There  mav  be  sliglit  thickness  of  speech  and  alwt  ein<'''  > 
nomeiia,  but  no  delirium.  Injur)'  of  the  tkahtuuiM  is  attended  by  1. 
signs  than  injury  uf  the  striate  ImmUcs;  but  deliriimi  is  not  note«l  as  onu  ui 
sym|jtoms,  liyuricn  of  the  white  substauce  of  the  hemiiq>heri:«  are  not 
cUictive  of  delirium,  nor  do  1  find  it  mentioned  as  belon^ng  to  le^oas 
poscly  inflicted  upnu  the  ccrcbcUuv\.  The  iK>sterior  and  inferior  part*  of 
^n;i/f(f^p6f?,  being  injured,  give  rise  to  typical  aphasia.aud  a  carele*  obwrrf 
m^ht  i-onstrne  its  inanifcstationfl  as  those  of  delirium. 

Certain  iMirtions  of  the  cortiml  i}ra>/  tiuUttn\  xXx&i^  of  the  Bnr&oce  of  the 
hemispheres  and  their  convolutions,  being  subjected  to  irritative  iiifloaw*, 
are  the  scats  of  delirium.     Tliese  renmrks  are  confirmed  by  cliiiii'al  obswr 
tion.    It  is  to  be  midcrstood  that  delirium  may  coexist  with  aftecticwl 
injuries  of  some  of  the  other  regions  above  mentioned,  but  when  it  M 
so,  there  is  every  rea8i>n  to  believe  thiit,  in  most  eases,  it  i«  due  to  the  nrij 
boring  meniuees  being  more  or  less  involved.    Dr.  Morris  IvOntrstreth  infor 
me  that  he  has  anafyzed  the  histories  of  more  than  three  liundml 
tumors,  ami  that  <lelirium  is  rarely  mentioned  as  one  of  tlieir  features' 
that.,  when  it  is,  it  may  be  rcadil}'  accounted  for  by  implieatiou  of  the  mil 
brunes,  tlw?ae  in  their  turn  uttecting  the  cortical  matter.     When  fomirti 
J^monstrator  of  Anatomy  in  tlio  Tniversity  of  Vennsylvania,  1  li»ve  ( 
doubt  tluit  I  showerl  many  splendid  brauis,  the  original  jKMBceson  of  wliJ" 
had  been  "  mad  as  March  "hares."    The  supply  of  snnject*'  was  large,  and  W 
of  them  must  have  e<tme  from  tlie  ''Insane  V^'anls"  of  the  Almsuonw.   1' 
t«ll  to  mind  glued  membranes,  nmascs  of  old  l^Tnph,  pearly  aruchiW'tdsiW' 
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Bific  (Icjiosita ;  but,  these  being  removed,  I  sliwd  uiid  dissectwl  uiid  lucturod 
>oii  aa  pretty  braiiw  as  an  eiitlmsiast  in  anatomy  would  wisb  to  sl-c.  I 
member  one  in  which  thu  old  lymph  nuuwAvai*  sa  oxtonaivu,  that  it  ai'tually 
nned  a  aet^ndnry  membrane  coveiing  both  Iiemisphd-oa ;  anii  yot  Ix-nuath 
art  a  beautiful  bniin.  ^^^lat  havix-  must  have  boon  niUAud  to  tliu  intellectual 
wl  perceptive  demonstrations  of  the  cells  of  the  eortex! 
My  own  cHiiieal  obwervation«  inelinc  mc  to  agree  with  those  (Ilughlmgs 
KKSon  and  others)  T\'lio  think  that  the  ]K)sterinr  lobcH  of  the  hemiApliereA 
fcve  more  to  do  with  ordinary  intelleetual  processiw  tlian  th«  anterior.  A 
ery  large  number  of  cases  of  injuiy  of  the  eortex  liave  eome  under  my 
fcrc,  and  1  have  fretpiently  uotoil  and  t>[ioken  of  tliL-  almost  ubsoluto  inditlei^ 
Biee  ill  thirt  resjXH^t  with  which  enonuou-*  injuries  tn  thu  fttHital  Ii>lies  are 
»me.  I  liave  seen  maflses  of  brain  eome  away  from  thi'«tf,and  also  t'n>m  ilie 
Kiddle  lobes,  without  any  apjrarent  intellectual  disturbanee.  If  the  iiurtt'  were 
stal,  delirium  would  corae  on  towards  tlie  end,  there  havhig  lieen  ample  time 
>r  the  irritation  to  spread  ;  but,  recoverj- followin^c  the  injury.  I  have  known 
he  [citient  to  convalc-sec  without  a  single  incoherent  manifestation.  In  fiiet, 
am  di.«poino<]  to  think  tliat  in  such  cnst«  recovery  is  the  rule  rather  than  the 
rceiition.  I  am  sure,  however,  that  this  is  not  so  when  the  i»osterior  lobea 
e  uieeeatrt  of  cortical  injury.  Delirium  then  often  sets  in  at  onee,  and  may 
nso  as  pressure  from  hemorrhage  or  eH'usion  increases,  but,  tliia  being 
emoTed  by  operation  or  abso]i>tion,  is  apt  to  return,  and  will  abate  or 
icreasi*  in  aceonlanec  with  the  progiv**  to  recoven'  or  dwith.  Tljctje  iiyu- 
:(«,  therefore,  ai-e  mui'b  more  dangei-ous  to  Ijle  una  to  mind  than  the  others. 
aflunnuitort'  product**,  effusions,  hyi'ientniin.  and  anj»nna, alterations  lu  qualifj* 
^well  as  quantity  of  blood  -'<ni>ply,  are  then  more  potent  caiitM:'*  of  the  s^inup- 
ftio  ilelirium,  than  pathological  eliangett  in  the  nerve  suUttance  proper. 

Causes  of  Tbavmatic  DBLiRina. — Tlie  foregoing  renmrkw  have  rieeewsmly 
nc]aili.id  the  eonsid«mtion  of  those  forms  of  traumatic  deliritini  which  aecnni- 
wij' iramc-iliate  injuries  to  the  brain  substance  and  its  membi-an<.«.  Ity  far 
wie  greater  number  of  cases  of  delirium  coming  umler  the  w  itlce  of  the  sur- 
[fion,  ai§  well  as  of  the  physician,  ariwe  from  eaunea  extenml  to  the  brain,  and 
wnsftiuvntly  have  tlieir  origin  in  anything  whidi  may  atfet^t  the  iiuulity  or 
luintity  of  the  hU>tHl.  Of  these,  those  affecting  the  quality  are  the  most 
nmoeroiis,  and  hwK-e  imme<liate  dflirium  is  not  nearly  so  common  in  exter- 
ial,BBrgie«l  c:iriei«,  as  the  deliriinn  which  ensues  after  time  enough  has  elapsed 
io  twiug  ab<)ut  various  septic  changes. 

One  cause  of  immediate  delirium  is  great  and  sudden  ha/iorrhat/r.  This 
fwiety  generally  ftuds  expression  in  u  mild  form  of  i-aTubliTig,  that  is  moiv 
'l*t  to  be  indii^ative  of  nleai^iant  sensations  than  otherwise.  Should  fhinting 
>fcur,  ^uflicieiit  to  check  the  blee<ling,  and  if,  in  the  mean  time,  surgical 
'Ppliajice^  be  succetwfully  use<l  to  prevent  ils  nKmrrence,  the  initient  ivacts, 
iWit'timt's  very  ra]iidly,  and  will  often  sj)eak  regretfully  of  the  glories  through 
fiiich  be  biw  iwissed.  Tf  the  ciwe  prove  to  lie  a  fiital  one,  a.  (ustredsing  ivstt- 
Ibess  sets  in,  and  this  with  tlu^  di-liriiini  continues  until  dcatli. 

'tnere  isa  ratherrarif  form  of  immediate  tninmatic  delirium,  which  neverthe- 
**  most  be  more  or  Iftw  familiar  to  every  surgeon  of  a  great  accident  hosjiital, 
"■  to  thoi*e  who  arc  in  anyi>oBition,as  upon  the  battle  tield,  where  they  K-come 
'iQiliflj-  with  severe  and  sudden  casualties.  Delirium  might  appear  to  some 
P  W  a  misnomer,  for  the  diaiiictoristie  is  tliat  every  wonl  and  idea  are  per- 
'^dy  eobei-ent.  There  is  great  exaltation  of  mind,  hut  an  titter  want  of  nvh 
'^;iation  of  the  bodily  injuries.  Commonly  the  spine  luw  been  involve!  m 
'e  yniali,  and  the  line  of  communication  with  Hie  brain  has  been  cut  off.  but 
^iaia  not  necessarily  the  case.    There  is  no  collapse  at  tirst:  the  skin  has  its 
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normal  tempemture,  the  pulse  ift  liill  and  rather  t'ro<iufiit,  the  face  n»jW 
more  fiuBht'tl  tlia.ii  natum!,  the  eyes  brigiii^  an<l  the  expnaston  good. 

The  surgeon  eaten  a  wan]  some  moroing,  after  a  terrible  accitlent  has  oecomd,aij 
findH  that  a,  victim  of  thin  kind  lias  just  been  brouglit  in  and  laid  U|>on  a  bed.  Htuu 
once  rt'cogaizcd  by  ihc  {mllcnt  as  one  in  authority.  **  How  arc  you,  doctor."  lie  mji, 
in  a  lii(;h  voice ;  "  wbut  Imve  thtiy  bruuglil  uiu  btrru  for  ?  I'm  not  hart !  No,  air!  LoA 
at  tfaat,"  and  out  goes  an  nrin  with  the  force  of  a  pnise  figbter  dclireriDg  tcn^, 
"  Look  here>"  and  he  tries  to  lift  a  leg,  vrLicb  his  Miisorium  falsely  tella  him  he  Iim  4rk, 
although  ht«  exfirewioii  nuiy  intluwte  a  vagui;  and  piiKsing  doubt.  *' Why  tbenVaT 
wife  !  MoUy^  what  are  yoii  doing  Iiere  ?  don't  cry  ;  what  «re  yoa  crying  for  ?  I'm  M 
hurt ;  go  home  to  the  children  and  tell  them  I'll  be  there  to  supper  and  at  the  mlBi  »■ 
niorrow.  Won't  1,  doctor?  Ck>  home  1"  Soon  this  great  tension  giTcs  way,  c<4kpM 
comes  on,  and  by  night  the  jtutient  is  in  another  home  than  that  in  which  he  pronairi 
(0  be.     I  have  never  known  fluch  a  cuae  to  recover. 

Witli  all  its  cohoreuw,  with  every  intelleclual  ami  pcrttptive  procM  oi- 
rect  m  far  as  externa)  matters  are  concerned,  every  wonl  aiit!  thoughts  to 
other  persona  atad  object*  right,  everything  aA  to  hiraMelt'  wrong,  hu-r  orewe 
to  classify  this  state,  except  im  one  ox  delinum  ?  bnportant  qnetitioiiii.  migfcl 
arise  as  to  the  testamentary  capiwfity  of  sucli  pensong ;  from  what  I  have  t«a 
and  dcHcrilxid,  there  is  notliing  tu  their  condition  incotisitttent  with  full 
ability  to  diroot  the  management  of  their  efitatee  and  effet-^ts, 

iS'Atw/;  after  iiijnry  is  a  »";oii(lition  so  intimately  trivolving  the  nervoosivs- 
tem,  both  cerebro^ipinjJ  and  organic,  that  deiirium  might  K-  rwieouifilr 
looked  for  aa  a  eominoii  aceoiupuninient  of  IL  Thiit  symptom,  bovcTcr.u 
rarelv  present  during  the  stage  to  which  the  term  shock  is  applicable  Tbt 
iulellec-tual  and  fierecptivc  faeuUies  simply  experience  the  profonnd  dcpr»- 
aion  wliieh  is  present  everywlierc.  The  nearly  pnl(H?lc8«^pale,  eold  I»(>i]Y;llie 
dull  oyoMi  and  drooping  lids  ;  the  slow  and  feeble  nvpiration,  and  tbe  sbniiikm 
and  clammy  nkiii,  are  all  expressive  of  that  general  comhtion,  in  wliich  iW 
brain  itself  takes  part.  In  fact,  shot-k  without  reatTtion  mruitfl  deiith,ftHt 
many  die  in  this  cnndition.  During  its  continuance,  there  may  Iw  Bomeeli^ 
nmtterings,  which  inereaae  if  death  ift  to  come;  but  upon  Ivliig  i<T)oken  tfl,il 
will  Im  found  that  the  patient's  inteIHgcneo  is  retnined,  and  only  slagpA. 
He  wishes  to  be  let  alone,  is  indifterent  a«  to  what  it  all  moans.  Ux>omw(SUpr 
and  weaker,  utid  dies  ;  or  wanus  up,  it  may  Ix;  sleeiw  for  a  short  time,  m\ 
lives.  It  is  ui  tliie  latter  event,  when  reaction  is  taking  place,  that  deliriniB 
frequently  ocourH.  It  ii^  apt  to  be  wild,  especially  in  children.  Itt^  dcgtv  i* 
in  accordance  with  the  rapidity  of  return  of  the'  general  functions.  TIk'  fr 
bound  overatepfl  the  mark,  and  disturbance  of  the  cortex  is  one  of  the  nsulti 
Fortunately  this  kind  of  delirium  doe^  not  often  last  long.  As  tbeski  .',  ' 
ncys,  and  other  organs  reiiume  their  normal  actions,  it  subsides,  1'-  . 
may  recur  in  the  future  [ii-ogress  of  the  case,  but  will  liuvc  other  croma  ivt  iJ» 
pniduction  than  what  huiHifiied  ni  the  start. 

Mnbotisin  of  the  fon^Iiral  ve>a*elK,  fnjiu  the  suddenniww  with  whidi  it  sonifr 
times  fakes  pliu:e,  one  wmild  think  would  be  a  cause  of  immediate  delirioa. 
I  do  not,  however,  find  this  uKutioue*!  as  a  promiueut  symptom,  or  ev«» 
aa  orditiary  one,  in  cases  where  the  lesion  is  suspected.  It  may  be  thai  ikf 
limited  area  of  cortex  which  is  wqiplled  by  the  special  vessel  or  vessels  i»- 
volvetl,  is  nourished  sufficiently  from  collateral  sonix^es  to  maintain  iuini«f- 
rity,  or  that,  if  the  bhxKl  is  entirely  cut  off,  local  death  of  the  delicate  ocU* 
and  fibres  takes  plat*  so  rapidly  that  tlieir  receptive  and  demoiistnttire  yxo- 
perties  are  lost  at  once.  Tliromhosts,  from  the  comparative  slowness  "nili 
which  it  mostly  occurs,  would  lie  more  likely  to  be  accompanied  by  delirium: 
but  aa  the  vessels  of  the  brain  involved  in  this  process  are  geucrully  huy?UMl 
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Iramcilinto  delirium  may  ftlno  be  brought  on  by  «o-«illed  Bubjoi-tivo  Beiiaattoim 

mtz  fnjm  irritations  or  injuriea  of  the  7ierms of  itpenial  sense.    The  partieular 


ii  thoip  iiiflueuee  upon  the  oortex  is  remoUs  bo  that  the  symptom  is 
"special  note. 

I  recently  luul  the  nir«  op|K>rtunity  of  observing  the  invasion  of  nn  Httouk  of  a|iO]j]cxy 
\b  whicli  the  lesion,  I  think,  mutit  have  been  in  the  jkids,  although  no  nutopay  wiu  allowed 
to  confirm  the  opiDion.  When  I  &Tn  i&w  the  patient,  she  wan  cntin^ly  t^ontiible,  but  in  a 
bigh  sUitc  of  emotional  excitement.  She  coni[>]aine<l  miK^h  of  lateral  Mnd  puKierior 
headache.  Then;  was  no  delirium  :  answers  to  tjueBlionfl  were  promptly  and  properly 
given — but  there  was  great  rcstletutneiiA  in  addition  to  the  excitement :  paralysis  vrivi  not 
then  present,  for  various  acts  were  pi-rforroed  us  requested.  Knowing  somuthing  of  the 
patient,  I  was  iDclined  to  regard  the  attack  as  hysterical,  and  to  prescribe  and  Ic^ive 
the  hou^'.  Fortunately  I  remained,  for  soon  quiet  ciinie  on,  the  countenance  beamic 
suffused  with  rifdncsji,  Mtertoroua  re^pirutiuu  begnti  and  gn;w  wonw,  and  dfuilh  took  place 
in  ft  fttw  houni.  Proliably  a  basal  ihrombuit  had  been  slowly  forming,  whidi  waA  finally 
fulluwr^d  hy  rupture ;  and  it  may  be  lliat  i^ome  |ieeu liar? ties,  which  we  ni'e  apt  to  coll 
hysterical,  bad,  in  thie  case,  their  origin  in  a  pathological  condition  which  was  not  a  re- 
oent  one. 

ftart«  of  the  cortex  {flupi>oaed.  by  dome  to  bo  chiefly  ui  the  posterior  lobea  of  the 
TieraisjthercM)  which  have  to  take  tipimprcjwions  from  these  nci-ves  and  dit^eharge 
tlioin  OA  pcrecptioiiA,  Ifiinw  nothing  else  tlian  to  develop  these  poroentiuiis  us 
obje<!tivctrutli.Htotheintellei:t  Should  thejieapi>arent truths  aiwuinediat4;)rted, 
frightful,  or  altaurd  fonua,  it  is  easy  to  uudei-staiid  how  the  confusion  created 
would  upset  the  centres  of  congruity  and  produce  delirium.  I  have  already 
spokun  of  the  fact  tliat  some  authorities  aix;  disponed  to  give  the  cortex  of 
tiio  posterior  lobes  of  the  hemisphcrcR  tlie  preference  o%'cr  the  anterior  onei^, 
as  scata  of  intellectual  proceeBcs.  Muy  it  not  Ijc  that,  the  mure  intiniute  rela- 
tions of  the  former  with  the  phetiomeiia  of  perception,  and  the  close  comiet-- 
tion  of  these  phenomena  with  the  ordinary  tnanifestatinns  of  intellect,  bring 
their  operations  more  readily  under  olwervation  ;  and  that  deejier  or  abstract 
ideation  has  itd  nervo  ecntrca  in  the  anterior  lobes,  these  rw^uirinc  for  their 
acc^immoilation  those  cranial  forms  which  give  to  higher  man  *'  the  front  of 
Jove  himself?"  Coiupiimtive  anatomy  anU  the  doctrine  of  evolution  both 
appear  to  sustain  this  view.  As  to  delirium,  the  clinicn]  facts  which  I  have 
relatod  about  injuries  to  the  cortex  of  the  frontal  and  posterior  lobes  of  the 
hemispheres,  also  support  it.  Delirium  does  not  deal  with  the  abstract,  but  is 
developed  iu  its  higliust  degree  by  tlisordercd  |>erceptiuns  scndmg  false  Im- 
prcssaions  through  their  transmitters,  which  in  tiini  disoiiler  the  receivers. 
Whiitever  the  middle  lobea  may  have  to  do  with  ideation,  the  fact  of  their 
IwiufX  the  seat  of  centres  through  which  the  will  prrMhicem  motor  acts,  seems 
to  be  well  established.      I  have  one  impoptjtnt  clinical  ul>r*ervation  t(»  sustain 

ris  view. 
In  Fcrrier  on  "  The  Kiinctions  of  the  Brain,'"  there  is  a  drawing  of  the  surfaces  of 
the  hemispheroato  illuHlrate  the  effectaof  local  electrization.  One  of  the  parts  ntentiont-d 
occupie,-*  the  adjacent  margins  of  the  ascending  fronuU  and  ascending  parietal  convolu- 
tions, and  this  statement  i^  made  in  regard  to  a  certain  part,  when  it  was  tlie  subject  of 
experiment,  *'  Retraction  with  adduction  of  the  op|>osite  arm,  the  |ialm  being  tlin^rte*! 
backwards."  Now  there  was  a  t^ailor  under  my  care,  in  1870,  whose  cui^e  I  have  fully 
reportrd.'  While  at  k«i,  he  had  intlicted  very  serious  injuries*  upon  the  middle  lobes  of  bin 
brain,  by  fracturing  hi«  xkull  with  rH3[>eated  blows  of  an  axe  whilst  hf  was,  (here  is  every 
reason  to  believe,  in  the  delirium  of  heat  fever  and  exhaustion.  The  delirium  acinnlly 
diaappeared  after  he  picked  the  pieces  of  bone  away.    The  patii.-nL  buided  in  New  Yurk 


1  I^indon,  1878,  p.  142. 
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four  or  flvi?  dfi\n  iiftrrwnHs,  mme  on  to  Ptiilitilolpliin,  snil  wiilked  lo  ilic  Ii06[iiial  Wt 
waa  perlt'ctly  conscious  and  very  iutclligL-nt.  Soon  llten.-  was  p«mly»is  ol'  ihv  ItAirn, 
Willi  rtitnx'tioii  (]KMition  of  jiultn  not  iioled).  and  then  iiaralysis  of  ihe  lef;  of  iW  wh 
sitii-  followed.  Oil  dressing  i\w  wound,  iwo  piece*  of  bone  respecilvdy  n  quann  bj'tliilf 
an  inch  und  tliret--<iiiartera  hj  tlinHi-eigtiihs  of  on  inch  in  size,  wvk  foiuid  nidn  the 
nnlcrior  rigtil  ronrgin  of  llit*  Miund  hum*,  and  prvcisi'Ij/,  it  is  fair  to  euv,  I'n  tkepaiititt 
wifich  JJr.  Ferrier  pictures.  \.'\uiu  removing  ijifje  )iiecv£,  iIjo  parHly^iii  at  oii«  iliap. 
|H!ared  from  the  ami.  and  by  ihu  next  day  it  wax  gonv  from  lite  leg.  Their  «w  u 
ut'livu  dtliriiiin  tit  tiny  tim<-  nfur  the  [Mitii'nl's  admission  to  ibe  Lospilal.  1  ncitl  ibt 
fuct  lliul  I  ordvn-d  bim  lo  lbi>  ba.-<«n]eDt  of  the  building,  fearing  tliat  lie  would  tliiw 
himM<-lt  from  tb«'  window  slitnilit  dvliriimi  come  on.  Aflvr  liiL\ing  be^jn  Ibfrw  one  tiigh, 
Im  pnilc'sivd  again-^l  ii ;  »iid  he  wad  pcHcctly  liimi^elf,  and  begged  to  be  removvJ  toUi 
room  up  »tair!t.  His  reqiiest  was  complit^tl  with,  and  lio  n'miiined  tiiiiei  and  rnlkvil 
uiiiil  a  day  or  two  More  dpaih,  wlien  coma  cume  on  wiihom  anhc-dt-ni  iWiriim 
A«  (lie  brain  beeame  more  and  more  disorganized,  the  |iaralygi«  relumed  and  \iecw» 
gunenil,  I!e  livtfd  twcnty-f»nir  <hiys  after  the  ri'moval  of  the  piece*  of  hone.  Ml 
forty  days  from  the  lime  of  the  originid  injury.  The  lesion  here  was  in  thr  iniiMIt 
lobes;  a  very  exten^i^e  abscess  had  formed,  and  flie  softening  had  «xt<!ndc<l  wdBl|ilT 
a«  the  ror])U8  colluiuini. 

Immediate  tramnatic  delirium,  it  might  bo  roasoaably  inferred,  wooM  le 
araoiia;  llio  ByniptomB  following  the  htUn  of  jHtiwHou.t  serpntts.  Beslilw  the 
Biieeine  vini8,  there  are  tho  ek-ments  of  horror  and  fright  to  aid  in  it*  pio- 
tfuction.  Kxjx^rience,  however,  does  not  at  all  coniimi  «neh  an  infmaicc; 
Deatluj  from  puake-bitt'  are  prtn-edetl  by  ittupor  and  conia.biit  deUrium  mdj 
exists,  vvvu  for  a  short  tiint'.  This  is  true  not  only  at*  to  fatal  aiiit»,  butibo 
a«  lo  those  which  end  in  recovery.  A  very  large  iiuniK-r  of  cased  of  snaktvWtf 
are  roijorted  l>y  8ir  J.  Fayrer,  in  hit*  ttplendid  work,  "Tlie  Tlmnatophidu  <rf 
India. '  I  have  looked  oArefnlly  over  thoHO  rejiort^,  and  have  not  Ltm-c delected 
the  wonl  delirium;  yet  tlierewas  overj'tliing  to  migge^  it.  ThewonisfrifKt. 
dvpreswi'in,  lethargy,  stni>or.  coma,  and  iincoruM-ioueneaa,  are  continiiullr  iwcJ 
ill  the  dtscriptioii-s.  But,  until  these  laat  jiheiiomeuu  oc-cunvd,  tlie  uitolli' 
gent*  of  tlie  vietims  ap^Kitrs  to  Iiave  been  remarkably  gotnl.  In  nonie  tW* 
It  took  a  tew  minute*  to  kill,  and  in  othem  honrH;  in  one  doubtful  caat'.  uii» 
days;  ilnd  yet  no  delirium  is  mentionetl.  Aa  Sir  J.  Fayrer  «ay:t,  the  yoi/cii 
*'killa  by  auuihilaiing  the  souree  of  nerve  fortre."'  He  mentions  Uie  feet  thtf 
pywmia  may  arit*e,  when  the  (latient  liv«j  long  enough  to  have  a  nuppiiraiing 
woimd  tVoni  the  bite.  Tlien  i>f  eourxe  deliriiun  might  exist  us  n  eoiii*e'iU'a*et 
of  this  affeetion.  but  I  do  not  think  tliat  any  tiuie  in  which  it  oiriimd  u 
given.  Fright  ia  tK)metimet;  *>  exi-esaive  m  to  bring  the  ]ttit)ejit  near  anio 
death,  and  wg  are  told  to  eueourage  and  cheer  him  aa  a  part  of  the  treatmo* 
This  of  c'oui^c  would  be  useless  if  be  were  in  a  etato  of  delirium.  Th«  aiM 
may  be  Baid  of  eases  of  rftUtfytiulc  jioiitoning.  T)r.  R.  M.  Mi-C'lellan.  wto 
lived  fur  sonw  years  in  a  ]iart  of  Ge<>roia  where  mttlesnakcH  are  very  i>tiiim'«, 
tells  me  that  he  has  seen  fi-om  ton  to  nft«en  cases  of  irersoiis  bitten  by  ibein- 
The  nervous  symptoms,  as  fnnn  the  bites  of  the  Indmn  sorfienti*,  were  tbu* 
of  stujwr  and  i'<»mii,  but  there  was  no  delirinm.  F2ven  enormous  auiounto  of 
whiskey,  used  as  a  remedv,  would  not  occasion  the  czeit€4ueiit  of  dmnkfo- 
noes.  Dr.  E.  B.  Shanleigh  treated  a  t-aee  of  rattlesnake  bite  whit^  rxtiirwi 
in  this  city  (l^hiladolphia).  The  patient  waa  rational  tbrougbout  his  lirirf 
illness,  and  made  his  will  tweutj-  minutes  before  his  death.  T>r.  Wcir.^fit- 
ehell,  who  made  some  years  since  an  exhaustive  study  of  the  eft*!*  "^ 
rntllesimke  bites,  also  coutirrus  tliea«e  views.  These  obsen'ations  are  of  pfW* 
lii^l  value.  If  intense  hysterical  excitement^  approximating  deliriuni.  <* 
even  delirium  itself*  ahould  follow  in  the  caae  of  a  person  supfweed  to  bi^ 
boon  bitten  by  a  potfionoos  aoake,  there  wocJd  be  almost  a  certaioty  ihtt  iht 
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jident  hfid  not  happened.  Sir  J.  Fayrer,  indeed,  relates  one  case  in  which 
[the  patient  wa«(  almos»t  frightened  to  death,  but  recovered  rapidly  on  its  being 
ifound  that  th«  eiuike  which  had  bitten  him  was  not  poisonoxis. 

The  bites  and  stinifs  of  certain  venomous  ttpidcrs  and  insects,  not  being  eo 
overpowering  an  tln>«o  of  fWrpoiit**,  might  poeeibly  give  rise  to  doliriiini.     A 
Bort  of  delirium  is  deiHribed  a**  following  the  bite  oi  the  tarantula;  but  there 
is  reai«on  to  believe  that  much,  if  not  alt,  that  is  related  about  this  creature 
is  &hu)ou&     Death  eouietimes  follows  the  Bting;a  of  bees,  wasps,  or  hometfl. 
InsQoh  cases,  there  is  nothing  more  likely  tlian  tlmt  delirium  should  arise, 
both  from  the  pain  and  from  the  extent  of  «urfac-e  ailected.     There  u*  a  con- 
dition produL-e(i  analogous  to  en'ftipela«,  and,  if  extensive  enough,  higli  febrile 
exdtemout  with  ooneequent  delirium  might  nwur. 

The  furious  stage  in  hydrophobia  is  one  thiit  mieht  be  classed  with  delirium, 
fiom  its  temporaxy  character,  and  yet  during  the  paroxysm,  when  phrensy 
mpeaTB  to  poaaess  the  brain,  there  is  a  mental  clearness  inconsistent  witli  tlie 
iaca  nf  deliriuuL  The  derangement  expresses  itself  in  acts  rather  than  words; 
iaccKi^uous  thought  is  not  a  iiart  of  it,  for  the  jiatjent  seems  fully  uware  of 
whflT  is  going  on,  thou«;h  he  has  no  power  of  will  to  control  his 'deeds.  A 
love  And  tme  delirium,  mdicative  of  exhaustion,  may  come  on  as  death  ap- 
proac-Ues. 

hikianus,  there  is  no  delirium.  Even  during  the  most  violent  sjnisms,  the 
mind  remains  perfectly  clear.  The  excito-motor  and  sensitive  trtwla  of  tl»e 
eord,  both  dirc-ut  and  reflex,  are  strained  to  their  utmost,  whilst  the  cortex, 
iiDba[mily  maintaining  its  integrity,  doefi  its  full  part  here  in  the  development 
ofsoftorins:. 

Im-korm^  there  is  no  delirium  even  when  the  subjects  of  it  have  received 
HWtrt  severe  injuries,  or  have  undergone  operations,  I  have  reportetl  u  ci»se' 
of  fracture  in  such  a  iwitient,  who  iictually  died  from  the  exhaustion  of  his 
u»c«aant  movemeuti*  and  the  consequent  irritation  of  the  broken  fragments 
of  bone.  His  brain  was  a  perfect  one.  What  morbid  force  kept  up  the 
involuntary  motor  excitement,  I  do  not  know;  but  it  was  certainly  not 
emended  on  the  cells  of  the  cortex. 

^  oOTQetimes  traumatic  delirium  comes  on  sliortly  after  mpttnt  mirgiail opera- 

'W'whavo  been  |H>rfornied  nri  aci^nmt  of  severe  injurlct*.    Tliis  is  mitch  more 

«pt  to  be  the  caao  with  children  than  with  atlult«,antl  it  is  also  more  likely  to 

iolloff  operations  for  recent,  than  tliosc  for  old,  injuries,  or  tlian  those  for 

diweee.    The  symptom  is  a  verj-ha*!  one.    After  eliminating  any  cause  whidi 

JQlght  exist  for  a  short  lime,  such  as  fntsyii,  the  eflects  of  the  unw-sthetic,  et<;., 

w  the  ilolirium  shnnld  continue  and  increase  in  sevcTity,  a  fatal  prognosis 

'oald  |>e  jnstifie^I.     Delirium  in  diwftRO  is  a  vcn'  common  symptom  with 

*pildren,  the  slightest  fever  being  sntKcient  to  cause  it  in  some  instani^e*. 

Being  creaturea'of  perception  rather  than  jtidfrment,  the  brain  balance  is 

in  them  readily  disturbed ;  and  if  such  a  trivial  t-wiise  as  a  little  rise  in 

wtQjiereture  is  able  to  do  this,  how  great  must  be  tlie  disturbance  which  may 

follow  a  serious  injury,  combined  with  a  serious  operation.      I  can  give  no 

better  iUustmtion  of  this  than  the  anncxtn^I  chart  (Fig.  28)  of  the  history  of 

tc$se  of  eom|>ound  luxation  of  the  elbow-joint  rwiuiring  excision.     One  may 

Ko  at  a  ghuice  how  temperature,  pulse,  and  respiration,  moved  nearly  pari 

jm9U  naiu  the  tenth  day  ;  then,  exhaustion  following  the  intense  excitement, 

thero  was  great  recession,  with  chill,  after  which,  new  for«;e  being  gathered, 

the  delirium  became  more  violent,  and  only  abased  with  the  collapse  of  dcatlu 

Siiraiflnl  or  traumaiU^  fevt^r  is  verv  apt  to  be  accompanied  with  delirium. 

J5y  this  term  I  mean  that  fever  wlhich  ift  almost  a  neceasarj'  consequence  of 

Pflnosjlvania  HmpiUl  KttporU,  l^'Sii. 


great  ojierations  or  severe  iiyuriea,  «uch  as  compound  fractnrwf.    The  pfc 
Its  often  iiiftdverteiitly  used  for  the  fever  of  the  vunous  septlcanBiaA.    T   .  . 
wrong,  for  thtru  ia  nutliiiig  of  a  septic  character  analogous  to  thtMocon': 
about  it.    The  phenomena  of  tever  are  set  up  from  the  great  local  iniiiiiira. 
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Toinper»tnrp  chart  of  U.  N.,  ■jKed  10.  Trunmntle  delirinm  following  wtcWon  tit  rfto*  ** 
«oti)ixiDnd  dtKliKAtion.  The  (-f-)  indiuatas  a  mo  of  tam|HiraUtrv  ajler  &  otiiU.  Tli«  ofvntl" 
waa  pvrfoimed  on  August  30,  1&80.  Tho  d«lir[ain,  wlilcli  b«gan  on  Sept«inb|r  4  <iiw  il4t 
•od  panittod  until  tho  jiatiant'B  death,  was  tluroaj^bout  very  nonjr  ijad  rlolant,  Willi  4iiU*W 
hallaeiiiations.  The  treAlmcnt  DonatBl«d  in  the  adsalnlstratloD  of  broanUa  of  poiaaliiB,  w/^f^ 
*ntl  MsafoeMda. 

T<!iiij«;mt.un?  rise*,  as  does  also  the  pulse;  possibly  there  is  an  accumnlw* 
of  combustible  jtroducta.  The  quickeneid  cir>.'ulrttion  and  the  hetttrd  Wo™ 
play  upon   the  gray   colla    of  the  cortex,  and   ludluciiuitions  and  deJiwOB 
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^re  the  con8ec[iieno<i,  the  vagariee  not  uniroqiieutly  having  reforcnoo  to  the 
functdon»<  of  rlie  aftected  pert.  Thftiie  symptoms  mofltly  Piuwide  afti^r  at;tive 
Btippiiratioa  Las  iKfen  established,  but  i»oiui'timw  deatii  occurs  before  Uiin 
lmpiK*nfi.  TTow  tnithfullv  u  case  of  this  kiml  is  deembed  by  Dr.  Johii  Brown, 
in  "Rab  aiid  aud  his  Fngnds." 

*'AiIi('*i>  right  truast  had  bcon  amputated— one  night  she  liait  fallen  quiel,  and  no  w<* 
ttoped  asleep ;  her  eyes  were  shut.  We  put  down  the  pas  and  sat  watching  her.  Suddfttily 
sul  u]i  ill  bfd,  and  taking  n  bed-goim  wbicli  wtis  lying  nn  it  roil(?d  ii]i,  she  hetii  it 
srly  to  her  breajil — lo  the  right  sido.  AVc  cfwIU  we  I»;r  cvim  bright  with  surprising' 
iderne&s  and  joy,  bending  over  this  bundle  of  clothes.  She  held  lta«  a  woman  hiAAo 
er  sucking  child ;  0[)eniiig  oiti  her  night-gown  impatiently,  and  holding  it  clone  and 
broodinj;  over  it,  and  murmuring  foolish  little  words  as  over  one  whom  his  mothc-r 
comforteth,  and  who  sucks  and  in  Mttinfiod.  It  vran  pilifulatid  strange  to  svc  her  wiistud, 
dying  look,  keen  and  yet  vague — her  immense  love.  '  Prc»yrve  mol*  groaned  Jtitnes, 
pTing  way.  And  then  shfi  ro<:ked  backward  and  forward,  as  if  to  mak<>  it  clc^p,  hush- 
ing it,  and  wuitting  on  it  her  inHnite  fondness.  *  Wae's  me,  doctor;  I  declare  she's 
thinking  it's  that  bairn.'  *  What  baini  ?'  ■  The  only  baini  we  ever  had,  our  wee 
Mysie  ;  and  sIh-'s  in  the  kingdom  forty  *yt»rH  and  iiialr  '  It  was  plainly  true ;  the  jiain 
in  the  breast  telling  its  urgent  story  to  a  bewildered,  niinud  bmiri,  was  misread  and 
aiataken ;  it  suggeftted  to  her  the  uneasiness  of  a  breast  full  of  milk,  and  then  the 
ll^d ;  and  so  again  once  more  they  were  together,  and  she  had  her  uiri  Hwcvt  Myuie 
n  her  bosom." 

The  record  of  a  iavorahle  case  of  eur^cal  fever  with  traitmatie  dt-lirinni, 
ifter  operation,  U  here  [n-esenttid.  (Fi^.  29.)  The  age  of  this  man  Jiml 
dotibtleaB  Horacthirij;  to  do  with  thu  symptoms,  for  it  t*honM  be  noted  that 
lersons  ovur  GS  or  TO  years  old  are  almORt  if  not.  quite  as  liable  to  btt  atl'ectod 
rith  delirium,  after  great  iiyuricft  or  ojierationR,  ait  fhiI(iR>ri.  The  fonu  (jf 
nfirium  U  generaJlr  like  that  Hot  down  in  tliu  chart. 

PHlndependently  of  oporatioiw,  compound  fradarcn  are  very  apt  to  be  accom- 

lanied  by  delirium,  alter  a  few  days  from  the  time  of  tlte  accident.     Fortn- 

lately,  exfept  iii  awes  i-oiaplirat^^wl   with  tJie  efl('i*t«  of  drink,  wliirh  will  Iw 

SOiiHidered  under  the  head  of  rlelirinm  tmmenR,  the  deliriimi  ii*  not  aj)t  to  he 

rioleut,  at  lea«t  in  adiilta.     Dxiiing  febrile  exacerbation,  it  takcA  tlio  fonn  of 

nild  waiulering;,  whieh  is  not  aeunripanied  by  unamtnillabk^  acts.     It  may 

je  that  the  hx'al  injury  isii  constant  rt-niinder,  thrnuijh  imin  inflictecl  by  niovo 

ttieiit,and  thai  tims  tlicjudgmeut  in  enable<;l,  in  anuirkyd  degree,  to  control  the 

ft-anderins  hciiwh.     TIiih  form  of  Helirinni  is   not  at  ail  (tenons  in  iU  iriipnrt. 

1  jgnidualiy  !*nb«id*^,  and  is  not  apt  to  return  witliout  some  exti-nordiimry 

■'^    ;     A«  in  alraoRt  everything;  else,  the  patient  become*  accnstomed  to  his 

condition  and  to  hw  Biirroundinpi,     Then  fever  may  (K-cur,  uh,  far  ex- 

ple,  during  the  ije[i«.ratiou  of  a  piece  of  bone,  hut  the  brain  will  bo  wholly 

inditferent  to  it, 

Simpfc  frtictHTCs  in  the  old  not  mifrequently  give  ritte  to  delirinm,  which  is 
ilflo  not  violent  in  form,  but  mueh  more  Rerious  in  it?  indicarions  than  thiit 
Irhich  I  have  jnst  described.  Senile  delirimn  is  alwa}-^  a  bad  symptom  iu 
hirgical  ca^iet),  esiie<:-ial]y  eo  when  comparatively  tiimple  eaiiM^  give  ritve  to  iu 
t  indicates  au  inherent  weakness,  not  o\\\y  in  tlie  brain  itself,  wliich  ie  pro- 
>ably  affected  by  reason  of  ileteri oration  of  it-s  hloodveysels,  but  also  in  other 
mportant  Btruerurct^,  which  are  undergoing  the  alterations  of  age. 

Extonaive  hmcrnted  trounrh  will  often  give  rifle  to  deliriimi,  which  may  last 
lut  ft  short  time,  the  accompanying  fever  being  ephemeral  in  character  and 
icarcely  worthy  the  title  of  surgical  fever.  I  have  the  chart  of  such  a  caae, 
rhich  givee  the  recortl  of  what  lolktwetl  u  lacerated  wound  of  the  forearm 
n  a  woman  38  veat«  of  age.  On  the  duv  of  the  accident,  the  temperature 
OK  from  98J^  to  103^=^  FT    On  the  ihinl  *day,  104="  F.  was  i-ccorded  iu  the 
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^M         evening.     Aft&t  this  there  was  a  receesioa,  and  the  nomml  Rtnndanl  was       1 
^M         reached  on  the  ninth  day.    There  was  passive  delirium  at  night,  but  the       ■ 
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ira  chnrt  nf  J.  A.,  Med  fl7.     Traumatic  <1Mirium  fallairiTig  ampnlation  tr 

f  hand  fcr  ^^H 

^H              mAohiueiDiurv.    'I'restnMnt  ixnifkst«d  iath«  kdmmuttratioa  ot  Uu  rr&Uis  i^l  tuniuide  oi  polAMinin          ■ 

^H                   with    K    .irr^'nr  thm  tlnirftiM  «f  .ttp-llahik    .VAf^  fnnr    hnnn^   itn.t    iVif     hjqi^annLi    tr^Jiw^rtlnn    nf   |              ■ 

^H              quaHsr  ul  A  gT4Ui  Of  norpua  kt  ulf  bt.     lt««0T«r7.                                                                                            H 

^M          patient  was  rational  in  the  daytime.    Tbmnghont,  the  wound  was  doiof  ^^M 
^H          well,  and  a  rapid   recovery  ensued.     Such  favomltle  proeniflB  of  lacerated  ^^| 
^H          wounds  is  not,  Imwevor,  alwavs  trt  be  looked  for,  when  ae  high  temperature*  ^^| 

^M          M  104^  V.  are  found  to  exist.    One  would  reA^oiiabl^  tear  an  excess  of  inflam-  ^^ 

^M         matorr  action,  whifh  mijrht  be  followed  by  ffonereno.    'Hie  sudden  rise  in       1 

^1         the  above  ciuh!  is  a  matter  of  note.  for.  instead  of  Ijeinu-  alanuini?.  it.  with  the       1 

^H          delirium,  sinuily  pointed  to  tho  titct  that  the  patient,  nlthougb  an  adult,  had        1 
^1          the  suiseeptibility  of  a  child.    There  was  nothing  al)Out  the  wound  to  account       1 

^H               for  if         1  .rt.-i'.rpf^l    wniinrlj    in    tliAir    nMlinnr^-  |inrt^»r«*.4    mpy  lw>  ihff    ^HU^I*^  Of          I 

^H          true  surgical  lever,  with  accompanying  deliriuin.                                               ^M 
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^P       Bunuand  scaids  are  probably  more  art  to  bo  attended  with  (leliritmi  than        ^^| 

"     any  other  class  of  injuries.     In  mpidly  latal  casta,  where  there  is  no  reaction         ^^| 

from  sh(.xk,  the  bn»iii  is  geiiemlly  fleur,  ami  reniaius  m  mitil  death.     During        ^^M 

this  time,  all  huscejitibility  to  imiri  having  lieea  lost,  and  the  »euHe  of  touch         ^^M 

being  gone  through  the  destruction  of  its  principal  organ,  the  skin,  the  intel-        ^^| 

H     ligence  take»  no  cognizance  of  the  va^t  calamity.    I  have  seen,  after  deep  and        ^^| 

H     extrusive  bunia,  w-hat  seemed  to  b«  a  living  soul  looking  out  of  a  crisp,        ^^B 

I     charred,  and  dead  botly.    I  have  seen  a  child  thus  burnt  placing  with  toys  an             1 

H     hour  before  ita  death.    Sometimes,  in  this  condition,  there  is  wliatuppiwre  to              1 

H     be  a  pleaaaut  and  mild  delirium.                                                                                     1 

^B                        *'  Death  baring  preyed  upon  (he  oatward  parte,                                                            1 
^^^^^^H                Leaves  them  iosvoBible  :  and  \m  aiogo.  in  tinw                                                          ^^H 
^^^^^^B              Against  the  nainil,  tlie  which  he  pncka  and  wounds                                            ^^| 
^^^^^^^H              AV  ith  many  tejziHns  of  ^tranf^  fanljuies ;                                                                    ^^H 
^^^^HJP               Wliicli  ill  their  throng  iind  pre»8  to  that  hut  hold,                                                         J 
^^^^^^                Confound  ihemselvea.    'Tis  stnuige  llmt  death  should  sing."                              ^^M 

B        A  much  jrreater  men-y  in  extended  to  these  than  To  those  whose  bums  are         ^^| 
■     inevitably  tatal,  and  yet  who  survive  the  shock  for  days,  weeks,  and  it  may        ^^M 
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nnp«nttiire  ahvt  of  K.  K.,  ngnd  37.     Tratuoatic  delirium  luliowing  exteniiTC  bTims  of  1 
I.  ».am,  hands,  and  trnnk,  Involving  akin  Kiul  taperilcial  fiucia.     Frnm  M&y  14  until 
vnt'»  death,  tliu  dnlJritiin  waa  actirv  Knd  t'ooatant,  r«<juirin|;  niecliaiiical  rt«traint. 
tni<.-iit  oiDsiated  id  Ihe  admin tstratiuu  uf  20  i;r(Linfi  of  bromidu  of  potosatutn,  with  10  gr 
iloral  hjrdratd,  uid  A  drop*  of  lh«  Unutnn  of  digiiaUi,  «T»rjr  four  hour«. 

Tha             ^H 
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be  for  months.    Is  it  any  wonder  that  these  jiftticiits  all  become  delinnn*, 
and  that  in  some  the  Hymptoni  is  continnoMR  until  the  end  "i    Those  who  n. 
cover,  alno  hftve  deliriinn,  whirh  varies  in  extent  and  dnration  whh  tlx 
eeverity  of  the  iiijiiriGn.     Toucli,  the  niaater  sonae,  of  whi^-li  all  otlivr  Bj«ial 
senses  are  modifitutLoiw,  und  witliout  whit-h  no  knowledge  of  the  exlirwl  j 
world  iR  coni-eivahte,  ih  terrildy  deranged,  and  expresses  it&elf  to  the  »nm^H 
iiun  only  as  pain.    Myriads  of  tibrea  iia  conveyers,  myriads  of  cells  ant  reMivin.  ™ 
are  involvtMl.     There  is  m  muchnsTong  at  the  surface,  that  it  wouW  twj 
marvel  if  wrong  did  not  follow  at  the  centre.     I  nliould  mm-h  sooner  oxtm 
to  find  irritative  oxudutioiw  on  the  posterior  surfaces  of  the  cortex  in  Uul 
bums,  than  ulwn?  in  the  dutxk-iunn. 

Jiceides  [tuiii,  lu*  a  pRxluccr  of  delirium  in  hnnift,  surgical  fever,  witli  ib 
oi-diiinry  phonomeiia,  may  also  set  in  and  develop  it.  Thia,  however,  twjl 
ot\vu  the  case,  for  it  is  suq^rising  to  notice,  atler  the  aitrtacea  have  becmae 
clean  and  the  papiUte  well  covered  with  healthy  granulations,  how  lolamit 
the  patient  hecontcs;  and  when  rojmir  U  fully  in  progrees,  he  poaseeontci 
slow  recovery  without  any  nn;iital  tlisturlMinco. 

F  have  the  I'hai-tft  i»f  six  burnt  ami  waldod  patients  Iffifore  me,  all  of  vfbim 
Imd  delirium.  Four  of  these  recovered  and  two  dieil.  One  of  t!ic  fattlnBa 
illustrates  a  bum  and  the  other  a  scald.    These  two  charts  (Figa.  30, 31]  ve 
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Tem]><>rAtiir(>  oliarl  of  P.  M.,  ngM  23.  TrmniiHtir  diUlrinm  rnltowing  scaMs  of  bo^< 
fbreanurt,  Lnnilx,  and  ur-pASSueii  (br  inhalation).  Violent  »vin^  delinom  bogUfliAi.  , 
13  (awood  tta>),  &ii<j  coEillnnctl  <lfty  und  night,  uqUI  th«  paUent's  di-«tli.  n-qoirln^  iB*rtii"" 
rrtrttraitit,  Tlio  treatiuMit  w>ii«i»t«l  in  llic  admin l»tr*HoD  of  30  grmini  of  bwiftide  ol  poUBJi" 
witli  10  dropn  of  Ibc  tliicturo  of  difcilalin  orrry  four  lioun  ;  of  10  gralim  of  clJoral  hyima^*"! 
nix  lnmrK ;  nml  of  Tialf  a,  grain  o(  morpliln,  hypodermiflaliy,  at  niglit. 

annexed,  as  well  as  one  (Tig.  82)  of  reeoven*  from  bum.  In  two,  the  delinow 
Bet  in  on  the  scx-ond,  ami  in  the  other  on  the  fourth  day,  certainly  t4)0*oonl 
think  in  all  of  them,  aud  at  least  in  the  first  two,  for  onlinar)-  sura;i<*l  t«"^* 
There  was  no  delirium  tremens  in  these  eases.     The  absolute  ami  quick  «!•■ 
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taction  of  the  papillftry  Rurfnoe  of  the  derm  is  not.  ao  apt  to  take  place  in 
bt  ((cakU,  aA  in  fatal  bams.  II(!nce  a  fmdden  delirium  in  the  former  may 
bdide,  afler  complete  insensibility  of  the  part  (icciini. 

^irysipdas  is  a  tniitfiil  soun-e  of  delirium.  Place  and  extent  have  their  in- 
mcea  in  producing  it.  When  the  diseutie  in  in  tlie  face  and  scalp,  active 
^um  may  set  in  very  pi-oniptly.  There  is  no  doubt,  I  think,  that  con- 
''  *ty  and  similar  blood  supply,  giving  rise  to  meningeal  congestions,  have 
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Pnapenttant  vhurt  of  L.  J.,  aged  21.  Traum&tlo  dsUrlum  foUowliig  auperHdal  and  de«p  1rarn« 
hot,  bmIc,  arms,  (brMirnH,  hnndii,  legs,  and  r««t.  Prcot  May  30  (second  day)  to  June  4!  (ninth 
f)  thars  was  dBllrinni,  wild  during  Die  da/,  but  noMj  and  raqotring  ntaoh&nioaL  restraint  at 
bt.  The  patient  WM  ration ni  uii  Juno  8.  The  tr(>atini>iit  >mnalated  in  th»  adininistratiua  of  30 
lufl  of  l>ri>mldei  of  i-otassfum  CTory  Ilv<>  honrs,  with  IS  graUu  of  ohloraL  h/drato  at  nighl,  and 
parter  o<  a  grain  of  morphia  when  reqaired.     Becovery. 

|ch  to  do  witii  the  prodnction  of  deUrtum  under  tho«e  circum stances,  and 
it  in  the  early  stage  the  brain  i«  more  irrifjttetl  bv  these  conditions  than 
the  presence  of  any  specific  poiptonnus  product*.  It  is  at  such  times  that 
KKl-letting:,  if  rtworted  tti  at  all,  is  udmiHHilile.  MTien  much  wurlaco  in  iii- 
Ived  by  eryaipclaa.  in  other  i)ortioni*  of  the  body,  wo  have  conditions  nnaliv 
|is  to  tii06c  of  an  exttinsivo  superiieial  bum,  and,  aa  a  consequence,  delirium, 
lemlly  of  an  active  character,  is  produced.    In  jihlegmonous  eiysipelati, 
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where  the  cellular  tiasuu  bwides  tlie  skin  is  the  (Wftt  of  trreat  influzmnation 
and  destruction,  tliu  bluod  uo  doubt  bwomes  loaded  with  septic  nuitt'riaU 
Belinum,  oft4.'n  wry  wild  at  first,  ib  not  unoomrann.  If  the  case  is  to  end 
fatHlly,  a  state  very  like  that  of  pyiemia  is  developed,  and,  ai*  the  patient 
grr>wB  weaker^  the  disordered  brain  exproAseft  itaelt  in  low,  indiistinct  and 
luiniiianing  niurrerinp*. 

JipiUptw  patients,  becimiuie  the  Hubjects  of  injury,  are  not,  according  to  my 
observation,  more  prone  to  delirium  than  othern.    Tn  fact,  I  have  seen  eome 
cases  in  which  the  brain  irritahility  amitartil  to  lie  arrested  or  mispeuded 
for  a  time  by  reason  of  i-jisiialty.     AVliilst  writing  this  article,  a  rare  and] 
furiouB  ea*w  came  under  observation  in  the  Peunsyuania  Hospital. 

A  man  wait  aHmittf^d  fnr  iin  ru^cidcnt  requiring  excision  of  the  right  eltwvr-joiDt.     A 
ffw  mornings  iU'Clt  iIil-  ujitTntion,  he  v/ae  found   to  be  having  au  attack  of  catalepsy. 
His  eyes  were  open  and  fixed ;  bis  bead  was  motionless ;  no  answers  to  queitiona  wen 
given.     One  legwiw  rai^jd :  it  remnined  fixt^d  and  rigid  in  the  nir.     The  saoie  was  tfasJ 
caM  with  thu  other  leg,  and  also  with  the  left  arm.    Where  Ihey  vera  placed,  thi>  limbti 
stayed  until  they  were  put  down  on  the  lied.     The  mouth  also  coold  be  o|ioned  iind 
fixed  in  any  i>o8itioii  which  il  wa^  cn|jub1e  of  taking.     Tlie  patellar  tendon 'Petlejc  waSi 
[iresent  in  a  limited  degree,  but  the  groin  or  scrotal  reflex  was  mjirked.     There  wb«' 
complete  aufestheiiia  ;  no  notice  was  tnken  of  pins  or  pinehings.     AVIiile  I  waA  in  the 
wnrd,  the  man  was  observed  U>  turn  his  head;  I  went  to  him  ;  ho  wiu  awake,  but  in 
delirium.     This  delirium  6xpreA>«d  itsttlf  in  delusions  as  to  place.      He  could  give  aj 
true  account  of  his  injury,  and  the  oatne  of  the  railroad,  on  the   lino  (^  which  it  hap- 
pened.    He  hinuelf,  however,  was  on  top  of  a  pole  ;  then  in  a  churchyard ;  then  in  the 
building  of  the  Pennsylvania  Ineuratiee  Company ;   then  on  top  of  a  imiling.     His 
occupation  had  nothing  to  do  with  these  phwxti.      Iteing  in  thu   intiurance  company's] 
building  might  have  h«en  suggested  by  his  being  told  that  he  was  in  the  T'ennsyiTan*a 
Ho8pil»l.      The  attack  soon  jiosaed  off,  and  on  the  tlurd  dtiy  the  patient  was  entirely 
himself.     He  said  that  he  hod  been  subject  to  virid  and  troublesome  dreams,  bnt 
he  and  his  wife  declared  that  lie  had  never  before  had  n  cataleptic  fit,  at  teaat  to  tbe^^ 
knowlwlge. 

In  hectic,  there  is  no  delirium.  It«  abHence,  indeed,  is  the  jjreat  feet  that' 
serves  to  distinguish  hectic  from  other  febrile  troidfles  which  occur  in  the' 
course  of  surgical,  as  well  us  of  medit-al  caaes.  Why  the  cerebral  system  it 
so  exempt  from  contamination  in  hectic  is  difficult  to  explain.  There  aru 
eontiituous  febrile  conditions  with  exacerbations,  many  constant  and  morbid 
tissue  changes  giving  rise  to  products  that  would  seem  to  Imve  all  the  elfr- 
meotfl  abotit  them  neccsmry  to  poiaon  t}ie  blood,  and  bo  to  work  damage  on 
the  delicate  cells  of  the  cortex  ;  there  are  exhaustinp  dischnrges ;  excruciating 
pains  often,  as  of  the  joints:  eoUiquntive,  sweatmgs  and  skin  irritatioDB 
enough  to  set  a  giant  mad,  and  yet  never  an  approach  to  delirium.  This  fiict 
is  so  generally  recognized,  that  when  delirium  anses  in  a  hectic  patient,  some 
accidental  cause,  as  for  instance  an  intercurrent  erysipelas,  vni]  be  found  to 
explain  it,  and  when  this  is  over  the  usual  course  is  resumed.  The  free<lom 
from  delirium  cannot  be  explained  by  assuming  that  tubercular  and  allied 
prrKlucts  are  non-irrJtating  in  their  charaet«r,  for  when,  aa  in  tuljcrculous 
meningitis,  the  cortex  becomes  dire<'tly  concerned,  there  is  marked,  often 
violent  and  continnons,  delirium,  of  a  character  that  suggests  something  pecu- 
liar as  its  cause,  and  that  is  not  explained  merely  by  the  local  congestion.  In 
this  disease  ti,ls<^,  there  is  rarely  time  for  the  development  of  hectic.  In  hectic 
i(  is  said  that  there  is  no  matt-ries  morbi  introduced  into  the  blood  from  without, 
and  that  tlie  products  of  tissue  waste  ure  carried  ofl'by  the  enumctorics  witb 
such  regularity  and  rapidity,  that  there  is  no  accumulation  of  deleterious 
material  in  the  circulation.  This  is  an  ingenious  explanation,  but  not  alto- 
gether satistiietory.     It  certainly  £ivorti  the  theory  tliat  causes  giving  riao  to 
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hcclic  are  Uwal  in  their  origin,  and  are  not  due  to  antecedent  blotwl  contami- 
natiout*.  It  also  helps  to  sustain  the  view  that  other  febrile  conditions,  aa 
the  septiciemias,  must  have  peculiar  causes  to  originate  them,  these  geuenilly 
arisuig  tVom  without  ia  the  shape  of  organic  genns,  or  nuimal  poisoui*. 

It  is  in  cases  of  this  latter  kind  that  we  do  nave  delirium,  and  their  ruim- 
ber  ia  probably  greater  than  that  of  any  other  claas  in  medicine  and  Rurgery. 
It  is  certainly  ho  during  wars  and  jwatileiice.  Badly  ventilated  and  crowded 
tenements;  poorly  couiitructed  hospitals  ;  abodes  of  any  kind  presenting  errwrs 
in  drainage,  in  sewerage,  in  location  (an  of  camps);  wherever,  in  fact,  masses 
of  men  are  brought  together,  under  unfavoraldc,  and  sometimes  in  appareutly 

brain,  by 
tality. 


pure 


favorable,  conditiona,  there,  wounds  or  disease  arising,  the 
the  idle  comments  that  it  makes,"  too  often  "  foretells  the  ending  of  mor 
for  *^the  life  of  all  the  blood  is  touched  corruptibly."  Immense  advance  haa 
been  made  of  lat«  iu  checking  the  rise  and  progress  of  these  "  preventihle 
diseases.''  It  is  too  much  to  believe  tliat  they  will  eventually  disftpjie-ar,  for 
the  cnn<ii!ioii.s  for  their  production  are  constantly  ariKlng  anew,  or  are  being 
reprrKlut-ed  in  plaeeswhore  it  was  thought  Uiat  they  had  beonabaUKlorstamped 
cot.  Pymmia^  phiebitis,  low  forms  ofcrysipdas,  gangrene^  nutlipioiit  pustule, 
phagedena,  caHiunde,  any,  indeed,  of  the  diseaeee  wnich  from  their  very  nature 
generate  certain  blood  poisons,  and  produce  febrile  states  analogous  to  thoee 
calleil  typhoid  or  typhus,  come  under  tliis  head.  They  are  truly  classified  as 
blood  poisons,  or  sopticR'mias,  and  when  developed  to  any  extent,  they  one  and 
all  give  rise  to  delirium.  This  delirium  issometimesacttve,  hut  is  mofitly  of  a 
passive  character.  \Vlien  active,  the  brain  raenibranea  are  probably  the  seat  of 
local  inflammations,  which  may  arise  early  in  the  discaae,  and  which  are  of 
very  serious  siguificance.  The  high  excitement  may  be  coutiuuouB  imtil  col- 
lapse and  death  occur.  T  have  seen  cases  of  this  kind,  but  they  are  rare. 
Miwtly,  days  clapee  liofore  delirium  becomoa  a  prominent  sympU^m.  It  will 
apjieai-  during  tlie  febrile  paroxysms,  and  paas  away  with  them.  If  the  caee 
gocB  on  from  bad  to  worse,  it  will  Iwoome  continuous,  and  express  itself  in 
ragne  mutt«ringa  as  long  as  the  patient  is  left  to  himself,  lie  will,  however, 
answer  questions  correctly,  and  toke  food  without  resistance,  and  sometimea 
with  avidity.  lie  soon  lapses,  loses  his  sense  of  locality,  and  "■  wants  to  go 
home ;"  then  he  becomes  altogether  unconscious,  api)arently  more  from  exliaus- 
tion  than  from  deep  coma,  for  he  babbles  and  mutters  almost  until  he  dies. 
Given  the  conditions,  there  is  scarcely  a  form  of  surgical  aftcotion,  in  itself 
mild  or  severe,  that  luav  not  take  on  the  above  characters.  This  is  especially 
true  ae  to  all  casca  in  wnich  there  are  open  or  abraded  surfaces,  either  simple 
Or  complicated,  and  this  fact  goes  far  to  sustain  the  germ  theory,  however 
unproved  it  may  be. 

In  such  a  disease  as  eancfr,  wefind  that  there  ia  no  delirium  in  its  progrew, 
that  is,  none  belonging  to  it  be<'ause  of  the  cancer :  and  yot  what  is  more 
professioaally  and  ixjpularly  thought  to  be  a  peculiarly  infectinf^  disease  than 
this?  As  in  the  case  of  hectic,  there  is  enough  to  produce  delirium,  but  I  do 
not  remember  to  have  nuen  a  (ainccrous  imtient  thus  alleetcd.  We  call  the 
disease  malignant,  and  so  it  is ;  but  it  rarely  appears  to  express  its  malignancy 
on  the  gray  cells  of  the  cortex. 

Diagnosis  of  Traumatic  DELimtJM. — ^Delirium  declares  Itself,  and  honce 
there  is  nothing  very  [m»fouud  to  be  hiiuI  as  to  its  diagnosiri.  It  ia  the  kind 
that  requires  discrimination,  for  restraint  may  have  to  ue  used,  or  else  there 
must  be  great  watchfulnoas  on  the  ywct  of  the  atteudauts.  Ordinarj' delirium 
ahould  be  carefully  distinguished  from  delirium  tremens — a  matter  which  will 
be  diBcossed  on  a  subse^juent  page.  Sometimee  delirium  may  be  assumed. 
He  would  be  a  coubuminate  umlingcrer  who  could  keep  up  the  deception  for 
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any  length  of  time.  The  coincident  fehrile  or  other  symptomfi  would  be 
wanting,  and,  by  throwing  the  patient  off  his  guard,  it  could  very  soon  be 
shown  whc'thor  or  not  he  was  in  hit*  right  mind.  A  counterfeit  delirium  or 
wildnesd  !»omc'tiiuei*  occure  in  hystoriu,  often  very  difficult  or  impo*wible  to 
UiW  from  the  ruil  thing.     In  such  cases  time  alone  will  develop  the  truth. 

Trkatmkst  op  TRArMATic  DET-rRirM. — Delirinni  heing  a  symptom,  rta 
treatment  naturally  consiata  in  mea«nre«  to  remove  the  cause,  in  by  far  the 
neater  nimibcr  of  surgical  cases,  where  it  exiHts,  this  in  the  course  pursued. 
Bometimci),  however,  the  symptom  becomes  so  prominent,  and  eo  disttirbing 
to  what  is  beiiiK  done  for  the  main  affection,  that  es*i>cciiil  mwuis  are  requiretl 
to  allay  it.  liidt!e<I  it  i«  not  uncommon  to  have  to  almoet,  if  not  altogether, 
abandon  the  original  treatment  for  awhile,and  to  adrtroes  remedial  meaBures 
wholly  to  the  delirium.  In  the  very  aettvo  fomriR,  cupping  on  the  back  of 
the  neck,  cold  by  ice-bags  to  the  head,  and  free  purgation  with  raline«  are 
reqnireii.  Hot  mustard  foot  baths  are  of  great  use^and  may  be  readily  given 
to  the  patient  while  lyiig  in  bed.  should  there  be  no  surgical  dii*ability  of  the 
lower  extremities.  The  bromide  of  potiissium,  or  olher  bromides,  may  be 
administered  in  lare;e  doecs.  Opium  is  too  much  feared,  and  oertainly  should 
not  bo  discarded  altogether,  as  is  done  by  some  surgeons.  Chloral  h5'drate  is 
also  of  great  use.  Sometimes  the  necessities  of  the  case  may  call  for  tbe  use 
of  ether  or  chloroform  bv  inhalation.  Li  the  i>a.^ive  forma  of  delirium,  re- 
r|uiriug  interference,  depicting  measures  are  not  well  Iwnie.  Good  nouriiih- 
meut  and  sTinmlanta,  together  with  moderate  doses  of  opium,  will  be  found 
to  allay  the  violence,  if  not  entirely  to  prevent  the  oivnrrcnce,  of  the  eyniptoni 
in  ordmary  cases.  Of  course,  nothing  is  to  he  gained  by  directing  remedies 
especially  to  the  delirium  immediately  preceding  death,  unless  it  should  be 
very  violent,  which  is  not  common.  At  the  beginning  of  delirium,  quiet,  as 
absolute  a*t  possible,  and  isolation,  are  great  factoi-s  for  good.  There  should 
be  no  stiggwt  i  ve  conversations  with  the  patient,  or  with  others  in  his  Itcarinfff 
for  these  iniy:lit  rwulily  lead  to  unfortunate  aetfl.  A  statement,  intei-esting  m 
this  connection,  has  lieen  recently-  published  in  the  medical  journals.  The 
delirious  patients  of  one  doctor,  in  a  hospital,  were  found  to  have  a  great 
pro|x^nsity  to  throw  themselvee  out  of  the  windows,  and  liad  to  l*e  carefully 
watche<l.  Tlie  other  doctors'  patients  wi-re  free  from  this  tendency.  A  medi- 
cal man  was  tjiken  sick  in  the  hospital,  and  became  delirious.  He  was  under 
the  care  of  the  tirnt  doi'tor.  He  n'portiid  afVerwanls  tlmt  thi«  doctor  was  in 
the  habit  of  giving  directions  about  guarding  the  windows,  in  the  hearitig  of 
his  patients.  The  sick  man  went  through  the  same  experience,  and  declared 
that,  during  his  delirium,  the  impulse  to  thn>w  himself  from  tlie  window 
was  so  irresistible,  that  he  would  have  done  so  had  he  not  been  guarded. 


DELrentM  TREMraa, 

In  a  "  tra<'t"  upon  this  subject,  written  "  by  Thomas  Sutton,  M.T).,  of  tbe 
Royal  College  of  Physicians,  and  Physician  to  the  Fo^^•es"  (London,  1813), 
the  author  says:  "  Delirium  tremens,  and  likewise  (be  treatment,  which  will 
be  jioiiit<«d  out  as  we  pi-oceeil,  are  known  U?  some  professional  men  to  a  cer- 
tain extent ;  but  to  many  they  arc  wholly  unknown ;  and  the  disease  has  not 
yet  taken  a  station  in  me<lical  writings.  In  his  practice  between  1798  and 
1807,  the  doctor  *•  was  led  to  see  the  distinction  between  phrenitis  and  de- 
lirium tremens,  at  least  in  regard  to  the  treatment." 

Tliese  remarks  are  introduced  to  show  how  comparatively  late  In  the  liii 
tory  of  metUciue,  u  distinctive  rccognitiun  was  made  between  meningitiB 
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renitia,  and  delirium  tremont",  Hie  latter  hnving  for  its  production  a  specific 
lUse,  and  a  natliolo^ieal  imut^miy  eritm-ly  distinct  fmm  tlmt  nf  the  former. 
tlie  eaniost  timea,  pxeofw  in  drink  ha**  been  a  habit  nmonc;  mm,  and 
_.  flcarcely  cre^liblo  that  the  ettecta  of  this  habit  in  producine;  a  pecu- 
iseafte  of  tlie  brain  and  it*  racmbrauea,  should  for  [*o  long  a  tune  have 
leaped  attention.  Wa8  it  because  everybody  drank,  and  was  drinking 
Mkdidered  so  innocent  a  ptwtime  that  it  was  not  thought  of  aa  a  eauAc  of 
isease  ?  This  also  is  inf-reilildo,  for  the  evils  of  drink,  as  well  as  ita  pleasures/ 
a^*^^iIat^H^  upon  by  the  uuthoi-s  of  all  ages  and  countries.  It  is  proliablfl 
berefiire  that  drink  wa«  known  to  be  a  eause  of  disease,  but  that  the  effects 
fere  mininterpreted,  and  were  couisidercd  to  bo  evidenees  of  active  inflamma- 
iou,  ThiB  was  no  doubt  so,  for  the  treatment  of  these  cases  was  antiphlogi»- 
ic  loan  extreme  degree,  and  the  niortalitv  waa  frightful.  A  great  advanrc, 
Ikit,  was  ntade  when  it  wan  reco^ize<l,  both  by  the  efleotrt  of  treatment  and  by 
hiB  reaultfl  of  p«iMt-mortem  exammation!*,  that  a  true  infiammation  did  not 
Hist  in  thi«  di!*eai>o.  Ur.  Sutton  wna  at  tirst  on  the  phrcnitis  side,  lie 
UlTelysays:  •*  The  one  party,  with  myself,  c<)nsidering  the  dit«nrder  to  bo 
ctive  iuflammation  of  the  brain  or  ita  investing  membrani's,  i-onducted  the 
rffltment  acconling  to  this  sujiposition ;  the  other,  without  pretending  to 
H>/  precise  notions  of  this  affection,  in  so  far  as  the  contents  of  the  cranium 
ught  be  concerned,  were  in  the  habit  of  using  opium  in  large  and  repeated 
wes.  /  very  soon  perceived  i/mt  the  latter  practice  carried  with  it  all  the  sue- 
Ma." 

The  poet-mortem  appearances,  as  far  as  the  contents  of  the  cranium  arc  con* 
Mnwl,  are  peculiar  in  this,  that  they  show  no  sign  of  active  inflammation, 
or  of  any  of  its  products.  Instead  of  adhering  membranes,  thiokeuingB,opa^ 
nties.  and  pus,  there  is  a  condition,  so  characteristic  in  uncomplicated  cases, 
bt  it  has  been  name<l  "  wet  brain."  Passive  congestion  and  serosity,  the 
tttcr  both  Bubamchnoid,  in  and  luider  the  pia  imiter,  and  filling  the  ventricles 
ad  following  the  convolutions,  arc  what  are  met  with.  Tlie  brain  substance 
is  not  necetwarily  the  seat  of  changes  ;  and  what  hapi>ens  to  U  in  fatal 
must  bo  sccondarj',  an<!  not  essential  to  the  disease,  else  how  could  it 

.  ible  for  so  many  to  recover  entirely  from  this  affection,  and,  pi-ovided 
liat  ilivru  be  no  return  to  former  hjibits,  tu  pasn  their  lives  withoyt-  showing 
Hi^fU-fwl  in  mind  ur  bcxly  ?  In  fuct,  wliut  wiw  said  about  traumatic  delirium 
M  tloliriiini  in  general,  w  <vjually  applicahlf^  here.  A  sound  cortex,  callable 
f  Wing  impresae*!  by  adverse  influenoes,  is  iu  the  Ixwt  nUtin  to  develop  de- 
'riiun.  Ket>eated  dratlls  upon  thins<>undnww,hy  renewwl  attacks,  will  finally 
■Wt  it,  and  the  victim  will  then  too  often  lapse  into  imbecility  or  dementia. 

ClVBM  OP  Bblirii'm  Trkmkss. — Delirium  trctmens  then,  as  far  as  its  pn>- 

"Ction  is  concerned,  (Ukm  not  differ  fi-om  other  forms  of  doliriuni,     'Hie  dlf- 

l^iice  lies  in  the  ]»eculiar  effects  arising  fr«nu  the  cause.     The  greut  interest 

'I  nifdical  men  in  this  disease  is  due  to  its  frequency,  through  the  universal 

''^Valence  of  drinking  Imbits.     There  is  no  disease  or  injury  ujKin  which  it 

tay  not  make  it;*  imprint,  and  give  a  serious*  turn  to  wluit  would  otherwise 

I  &vorab!e.     In  many  casi;s,  both  me*U<*al  and  surgical,  all  clue  has  to  be 

bftDtloned  in  treatment  until  the  liclirium  is  subdued.     Thus  delirium  tn> 

leiu  is  not  only  a  torment  in  itself,  hut,  when  it  complicates  other  affections, 

la  an  unboundeil  tonnent  to  all  concerned. 

The  cause  is  nearly  alwa^is  the  excessive  use  of  alcoholic  driiik.t.     The 

lliitnal  n»o  of  other  articles  is  said  to  produce  it:  opium,  bullmloana,  stra- 

loiiinni,  tobacco,  cannabis  iiuliea,  certain  fungi,  and  even  tt«  and  wiffee  are 

capable  of  causing  delirium.     Of  tliL-isc,  it  is  said  that  veritable  delirium 
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tremoDs  is  gQ^uctimcs  pro<Iuccd  by  opium  and  tobacco^  and  cues  maj  twfo 
in  medical  works  in  proof  of  the  tact.  I  have  seen  one  case  of  poiHmhif!  ■ 
stramonium.  There  were  hallucinatioua  and  much  severe  deliriam,  wilk 
visual  anomalies,  but.  the  cause  being  well  known,  the  Rymptoms  hxu  sib- 
elded  under  treatment  with  emetics.  Overdoses  of  bcUmionna  prodaoc  like 
effects,  and  eometimcti  thei-o  is  furious  delirium.  It  is  not  common  for  eitki 
of  the  two  last-mentioned  drugs  to  be  u*ed  habitualljr ;  a  necessity,  it  inidd 
seem,  for  the  production  of  delirium  trcmonH  by  anr  substance  capable  of 
causing  it.  Cannabis  indica  va  habitually  used  in  the  East,  mostly  in  the  fots 
of  the  well-known  haHchiah.  It  is  said  "  to  pervert  the  natural  per«T;'tiicof 
object*  and  their  Tiornial  conditions  and  relatioiitt,  more  than  unv  otht- r  ag?BL" 
If  so,  one  would  think  that  in  timephcnomeiia  like  those  of  delirium  !r«ri<« 
might  readily  follow  its  use.  I  liave  one  obeervation  to  record  aa  toitscarioot 
power  of  producing  double  consciousness,  an  iilkr  rgo.  I  was  giving  it  to  i 
patient  for  tjome  chest  trouble.  He  was  wholly  ignorant  of  whallic  wii 
taking.  One  d^'  he  said  to  me ;  *'  Doctor^  you  will  have  to  stop  giving  tae 
that  medicine ;  Idon't  know  what  it  is,  but  here  am  I,  John,  ou  this  Inaaje, 
talking  t<i  myself,  John,  sitting  on  that  chair.  I  can't  stand  it,  and  if  roa 
keep  on  I  shall  be  wild."  The  symptom  disappeared  on  diaamtinuiiiji  Uie 
medicine.  Had  one  side  of  the  brain  the  power  to  so  project  an  f^,tlutdw! 
other  side  could  take  cognizance  of  it  ?  8mgleue&8  as  to  both  ejttenal  objecti 
and  ideas,  seems  to  be  the  result  of  the  actions  of  our  double  cerebral  mpxA, 
or  centres,  in  a  normal  condition.  ANTten  perverted  by  di«ea»e  or  intoxirttiiig 
agenta,  this  particular  property  might  be  diatnrbed,  and  such  carious  rwulu 
as  that  just  relateil  might  be  produce<I.  Antesihetics,  such  as  eiher  anii 
chloroform,  it  is  well  known  sometimes  cause  violent  delirium.  This  idbt 
occur  at  the  start,  and  not  return,  but  now  and  then  a  case  is  met  with  b 
which  delirium  porsistK  after  an  operation  has  been  j»eribrmed.  I  havektwini 
it  to  so  continue,  and  to  be  apparently  the  exciting  cause  of  an  attack  i>f  *U- 
lirium  tremens,  of  which  the  remote  and  oontinumg  occasion  was  aciuiiia 
stratum  of  rum. 

It  is  not  ray  intention  to  consider  here  all  substam-cs  tliat  might  fOiwiblT 
cause  delirium  tremens.  The  above-mentioned  aiv  the  most  ppciuiartii 
For  practical  puri>o9c«,  delirium  tremens  caused  by  the  habitual  nseof  ikfr 
boUc  drinks  is  what  demands  tlie  attention  of  the  surgeon.  The  ^fiea«e,at 
proved  ftom  post-mortem  examinations,  and  also  from  the  results  of  virii>oi 
modes  of  treatment,  \&  one  of  depi-essiou  of  the  onpinic  forces,  althougb  it 
may  oxprcsen  itself  by  intense  animiil  exi-itcmont,  and  hence  the  soun*  of  tL'X 
mistaken  views  already  alluded  to,  whieh  r<rtarded  it  a.s  a  truu  phrvjiiitii  ll 
is  thought  by  many  to  be  i-aused  by  the  witiidruwal  of  acciigtomod  6timal» 
This  may  soraotimee  be  bo,  but  the  truth  more  likely  lied  in  the  &ct  tJut,ii 
the  time  of  the  attack,  there  is  a  rebellion  of  the  overtaxed  digeativv  ^'-t"'* 
The  stomach  becomes  sickened,  tlic  liver  refuses  to  act  properlv,  tht 
are  torpid,  the  kidnej-s  are  irregular  in  action  and,  witJi  *'  old  stagir^.  &^ 
often  BO  altered  by  disease  as  to  give  rise  to  temporan'  eupjireesion  of  ariw. 
Thus  the  various  results  of  vicious  tissuo-metamorphoaia,  besides  those  <■ 
alcohol,  to  wltich  they  also  are  due,  poison  the  blood,  and  produce  thn^ 
^c  circulation,  and  probably  by  direct  contact  with  tiie  cortex,  the  pwofif 
form  of  delirium  under  consideration.  Tlicre  is  no  doubt  that  in  manv  9iOf 
dent-cases,  the  sudden  stopping  of  the  drinking  habit  will  develop  the  duo* 
That  is  to  say  tliat,  without  the  aceident,  the  patient  would  not  have  hwlt^ 
attack ;  but  here  the  casualty  may  itself  have  been  a  prime  cause  of  dejf* 
gion,  and  thus  have  producvd  that  state  which  allows  uie  offocta  of  the  bW* 
to  declare  themselves  aiid  to  gain  the  upper  luuid. 
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Delirium  Trkmens  axd  Mania  a  Potu. — It  is  im]X}rtant  to  distinguish  be- 
tween delirium  tifiuens  proiwr,  and  that  wild,  acute  delirium,  which  is  the 
ruiiult  ol'  a  grand  "  Bprce,'  ttu-  ddiriam.  fbriosorum^  the  true  mania  a  potu.  The 
Murgenu  often  meets  with  those  eases,  as  wom»l8  of  all  kinds  are  not  unfrft- 
quentJy  received  during  the  debauch.  All  atoget;  arc  exhibited  by  tbe^e 
padcnt«,  from  the  "  reraorae  tliat  woeiw,  to  tho  rage  that  roare."  They  mostly 
require  to  be  kept  tmm  injuring  tliemselves  and  others,  until  tlit?  iniineiliato 
e^ct«  of  the  ovcrdtwes  of  alcohol  arc  over,  when  therv  is  rarely  any  difficulty 
la  taking  caru  of  them.    Below  ib  a  chart  (Fig.  83)  of  a  case  of  this  kind. 

PlK.  33. 


s 

a 

P4 

g 

* 

K 

TXMPBKArCKI. 

97         98          M          100         101          lOa        103         104        lOS 

t     •     t     i        _1.J.X   ■          .111         -..-.-i    1          ...    1             ...11           l.k.t.1           1    •    I.I    _ 

la 

IS 
14 
15 

IS 
17 

103 
108 
116 

106 
102 

106 

loo" 

100 

ids 

106 
100 

"ail 

M 
22 
3(t 
16 
24 
22 
•£* 
20 
22 
2Q 
22 
22 
24 
24 
28 
26 
32 

M. 

B. 

M. 

B. 

M/ 

R 

mT 

E. 
M. 

U. 
B. 
II. 

E. 

s 

'                     "- 



, 

.^ 

\ 

1^,--^ 

"*^-*^ 

.^^ 

^ --' 

^^ 

^ 

\ 

/ 

\ 

18  '■ 

<   »8 

1  1  1  1 

s.,, 

19 
90 

n 

100 

no 
i(M 
iia 

120 

136 

M. 

sr 

B. 
M. 

1 

^, 

\ 

n 

'■^-^ 

7 

•    IP! 

1111 

111. 

■  1  .  . 

III! 

""TrrTT-t— 

97           98           89           IW)          101          102           1 

[13        104         ]< 

>S 

T«mp«rAlnrfl  «hart  of  H.  M.,  Ag^  35.  ManU  ft  potn  ftflur  iK!al<U  of  faoii,  neck,  Honlp.  rar»> 
knoft,  baods  and  aoklos.  This  patient  woa  doing  rery  well,  tlntnjch  with  hlsh  t4nni>eratar«, 
uutil  Iwcnty-fonr  hoore  brfora  lii»  d.'ath,  when,  hla  fri^judi  haring  [misonwl  him  with  T«ry  lad 
wliiake/  whjoh  tlt«jr  had  amaggled  iut»  tho  htwiilla.!,  be  was  attacked  will)  mania  a  {intii,  and, 
Kft«r  a  Dight  and  n  day  uf  tlut  nu»t  acnt«,  Mttivo  d^llHuiD.  dJc-d  from  oxhanHttun.  Thi>  treatmeat 
mDsittod  in  tht>  adiuiiiistratjon  of  largv  dune*  uf  hrumidtt  of  potofaiuiD,  ahloral  hjrdroM,  and  aal- 
phatc  fif  morphia. 

The  eauflc  pven,  the  nuddonness  of  the  attack,  and  the  nature  of  the  injuries, 
also  themRcivee  prone  to  prodnce  delirium,  mark  it  ud  one  of  true  mania  a 
pt)tu.  The  chart  ixiints  almost  with  I'crtainty  to  the  time  when  the  smvigglcd 
whiBkey  hegnn  its  work  of  death.  The  ri(*e  of  temperature  was  steady,  the 
attack  furious,  and  the  tennination  rapidly  fatal. 

STMPTOMft  OF  Dri.irtum  Tremens. — The  trembling,  watchful,  wakeful,  bus- 

picions,  cowardly,  biiay  mibjocit  of  an  attack  of  delirium  tremens,  ia  almost 

too  well  known  to  need  description.     Hin  }ialluciTiationw  are  without  number. 

rHe  sees  rate,  rams,  snakes,  monkeys,  cat8,  Itats,  bngi^.^piderg,  mice,liee,  imps, 
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demoiw  and  furiw,  daocerB  and  devils — but  not  ofteu  Angola,  tis  the  illiuins 
are  rarely  plua^mt.  Thoy  are,  however, someiiniet*  ttmiK-al,  fre([iieiilT  obwax, 
often  amU  but  j^onerfllly  horrible.  Tho  patient  is  subject  to  iiitack--  t'p^ii 
wirliout,  and  if  eonntantly  slinnkirig  from  them,  having  no  Cf mraee  Uxirfincl 
himself.  Somebody  or  sonjetliing  w  going  to  kill  him,  and  fiends  are  doii^ 
their  best  to  prevent  him  tram  attendiof  to  the  most  imfiortant  btuiii«. 
with  which  he  i»  also  contttantly  oecapicd.  Sometimes  th'iB  busiuOM  liulo 
do  with  the  real  oeeupntion  of  the  patient,  at  other  tinic«  it  U  wboBtiin- 
aginary.  I  havo  known  a  t^iinfltor,  with  a  bad  frueturt-,  to  lie  in  heaand 
<h*ive  hi@  mulett  and  horses  all  day,  with  loud  curtte^  mid  imaginary  Miinci. 
A  broker  will  rave  of  the  !*tock8,and  a  merchant  of  the  markel«t:  hut  mnsily, 
when  sifted,  this  all-importaut  businews  will  be  found  to  be  about  th«»i«*. 
trivial  luid  absurd  iimlters.  Not  mifrequently,  and  especially  in  the  bepD- 
ning,  the  dehwions  are  only  about  one  thing,  or  upon  one  subject ;  tl]is,tt 
offif^er  who  had  lM?en  throntrh  Tlie  lat*  war.  was  pertei^tly  straight  as  to  enty- 
body  and  everything  else  about  him,  except  a  long  tin  foot-warmer.  <d*li 
had  been  placed  at  his  feet  in  bed  and  covered  up.  The  mound  thiunadp 
8U^e«ted  a  body  and  u  cofliu,  and  it  wae  ut  once  converted  into  thenKiflal 
romaius  of  tlie  patientV  comiMiuioii  in  anna,  over  which  bo  sat  up  in  bed  ux! 
gave  tlio  mo«t  ^lathutic  butniaudlui  di^coun^e.  Again  the  patient  maja|<» 
ricjiee  great  compunction,  luid  mingle  the  touching'and  the  «id  with  tlx-  bli- 
crttus.  I  call  to  mind  onp  who,  nmicT his  vagariej*,  »tojiped  to  thank  the  h.<^ 
which  had  been  ap].died  to  his  badly  t*pniined  ankle,  for  drawing  ilitforetit  kiid> 
of  liquor  from  hiui ;  a  lively  fellow  wua  taking  li is  fill  of  chanuwinn'^  wi"!' 
eoddcn  chap  indulgwl  in  ale;  while  a  rognlar  wtaker,  who  fell  off  motionlt* 
got  de^d  drunk  on  whiskey.  If  the  attack  he  not  arrested  by  ftleej*.  the  drt- 
eions  are  no  longer  temporary,  but  oontinuou?,  and  aettnmc  ftometrntu  a  <1i^ 
treiwijig,  and  at  other  times  a  violent  fonn.  I)eath  is  usuallv  cauwd  bv 
cxhiiiistiou ;  always  so  when  tbcre  is  no  complication  of  organic  di^Kftitf  n 
injury. 

.\  layman  may  imagine  how  such  an  interloi>er  lut  delirium  tremens  muJi 
interfere  with  satistactory  surgical  practice,  but  no  one  but  a  Bomoc  «" 
appreciate  thcfact.    It  plays  havouwithall  his  calculations.    ItdispW'e>irt3 
a(ljuslc<l  fracture*,  reprodufses  ilislocations,  tearw  oi.H?n  wounds,  disturb*  dr(» 
ings  of  all  kinds,  n-nioves  ligatures  an<i  sutures,  makes  simple  injuries  ivtn- 
^MJund  and  complex,  sets  up  irritative  absco6«os  and  exudsitions.  mid  -lo  '<^ 
thii  doi>r  tor  er>-sii>elafi  and  pyjcmia;  ui  fact  it  is  a  fien<l,  sitting  likeatxjno* 
rant  hard  by  the  surgeon's  effort*,  and  devouring  all  his  meaauroe  for  y>A 
It  might  be  thought  that  the  paui  produced  by  constant  movement  of  injnf)^ 
yartA  would  be  a  reminder,  a^  is  sometimes  the  case  in  trauouit  ic  delirium,  tf  i 
call  the  wanderiiiff  senses  to  order.     But  it  is  one  of  the  features  of  <!   '    ' 
tremens,  well  umtor  way,  tliat  the  jpatient  is  wholly  oblivious  to  |<«ii: 
hijurieti  are  inflicted  upon  him  by  hiniself.     He  will  ofton  howl  wit!   :  .1'  ■ 
agony  at  what  the  sui^eou  docs,  but  within  an  hour  maybe  grin'ti^L'  ' 
ends  of  his  broken  bonos  toother  aa  though  they  were  mill  stones,  wliile  iJ 
the  same  time  his  busy  bram  will  be  working  fooIislmesR.      I  have  kiiown 
two  men  with  broken  legs  to  get  up  and  luive  a  fight.    It  is  not  at  all  Qncom- 
mon  to  see  a  man  with  a  broken  leg,  whose  habits  have  not  been  Bnsi)Wi<i!, 
giving  the  first  signs  of  au  attack  ot  delirium  by  getting  out  of  bed  mtb  ti* 
ftjiparatus  on,and  walking  alx>ut  the  room  or  ward.     Tliese  lacti  are  expira- 
tions of  the  seeming  eoutradictiou,  that  a  man  in  delirium  tmnaw  k" 
aiTant  coward,  and  yet  will  cut  bis  own  throat  ur  shoot  himaelf  if  be  (frt»  • 
clianee.     Sometimes  he  maims  himself  dreadfully  and  deliberately,  flntltf*' 
any  idea  of  suicide,    I  know  of  one  who  coolly  cut  away  hia  genital  otp», 
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piece  by  piece,  niid  fed  the  cinoks  with  thcra.     Pain,  not  being  foil,  or  at  least 
retfardcd,  it*  no  hindraiioe  to  tho  act  of  selt-woiiiKUng:. 

I  t>hall  illustrate  delirium  tremens  aa  to  its  special  clinical  fcaturen  in  sur- 
gical caaes,  by  the  three  Ibllowing  charts  (Figa.  84,  85,  86),  which  iiuiy  be 
called  typical. 

Fig.  34. 
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TeiQp«ratore  ehart  of  S.  It.,  K|c«d  3S.  I>«Urtum  ti«ni«nii  Mlowing  frsotare  of  fetnar.  Delirium 
appfwnvl  llir  nrtt  night  after  the  pBtient'fl  admission  to  tlio  lioepital.  The  tre>.tt»eiit  oon«E«l«d 
la  Ihi!  ndminifitration  of  brooaldo  of  jiotujinin  ftiiii  clilora]  hjdrato.     H^covory. 

DiAososis  OP  DELmiUM  Tbemens. — ^Frora  what  has  been  said,  it  will  be 
Been  that  the  dia-^Kwis  of  delirituu  troMK*us  h*.  genenilly  i'u^y.  m  spite  of  the 
7niarepn?3entatif>!iH  which  ai-e  nnnU*,  and  the  aliHoliittr  lies,  ;i^  In  habits,  which 
Hre  too  apt  to  be  told,  hotli  by  the  patient  and  his  friends.  Sometimes  all  arc 
deceived  in  the  matter,  and  the  attack  comefl  on  aa  a  surpripe.  The  patient 
hns  only  been  n  moflerate  drinker,and  if  the  additioimt  and  ilepressint^  effe<'t« 
of  an  accident  had  not  wcurrcd,  neither  himself  nor  liis  friends  won^d  }iave 
even  thought  (if  bim  a*  it  snbji-ct  for  the  disease.  Tht-n-fore,  it  is  but  justice  to 
say  that  patients*  titjitenientti,  denying  driTiking  ImbitH  tn  any  harmful  extent, 
may  be  given  in  purtlwtly  good  taith.  The  ineaa  of  jieople  differ  eo  much  aa 
to  what  IS  harmtii]  in  this  matter,  that  it  in  important  for  tho  surgeon  to  find 
oat  if  poeeiblc  what  are  really  the  facta  of  the  case,  both  as  to  the  amount 
and  as  to  the  kind  of  liquor  used. 
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^H                  TnDp«raturo  ohnrt  of  W.  11..  ngeA  45,  »  moderst*  Arink«r.     TVUriam  tremens  UlcvtBrvv  „ 
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The  jieculiar  tremors  of  delirium  tremens  are  very  characteristic ;  if  I  may 
po  exnretw  it^  they  are  loorfe  and  free,  without  spasmodic  jorkings ;  somewhat 
jelly-iikr,  and  giving  a  general  idea  of  instability.  They  eeem  to  say  ''prop 
me  up,  prop  me  up;  if  you  dcm't  prop  me  up,  I  shall  die." 


Fig.  38. 
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T«D|»tratarcchartrif  A.N.,agedKO,  m«t«a<ljdriiikf*r  bittiiotan  haliitual  dninknnl.  IVUriam 
treowoa  fcllowins  fractnr*  of  t!iB  patnlla.  During  llu'  aUffe  of  delirinto  the  paltt<iit  was  tr^-at^ 
with  morpliia  liTpi>il<_Ttnicall.v  (a  quarter  of  a  graio  «vmTy  six  hotira),  anil  cLIornI  (1&  in'ains) 
an<l  brDmi<lt>  of  polaafllum  (30  grafn*)  vTorj  Entir  lioiirs,  hy  tha  moiiltt.  The  diet  cunsUted  of 
llqald  and  ooncpiitratod  food :  b4«>f-lea  with  oapsiouiu,  miUc,  aonj),  etc.  Mvcliauical  rMlraint 
waa  emplo/ed  frani  Jooo  17  to  Jniiu  20.     R«oovHrf. 

Trratmext  of  DELTRn'M  TRBMi':x;<.^The  diwase  bcin^  one  of  depression, 
it  IB  thiri  "  propping  up"  that  is  rL'^piiiv^l  in  the  treatment.  Nourislimont  and 
sleep  will  bring  moat  ca^et'  to  a  successful  issue.  Of  course  the  nouriBhrnent 
must  be  digent^d.  and  the  digestive  organs  may  not  at  first  be  really  for  their 
work.  To  tlioae  who  are  not  too  weaC,  an  emetic  may  be  given  with  most 
©xcellpnt  eflW't,  One  of  the  best  in  mustard  and  water.  Then  tite  bowels 
mav  reqnijtf  attention,  for  often  the  patient  hm  been  very  neglwtfnl  of  hini- 
Belt  in  this  respect-  An  enema,  a  large  one,  of  aonp  and  water,  will  mostly 
accompli:^h  the  object.  This  jjlan  may  look  like  nxluoing  the  patient.  On 
the  contmry,  it  is  simply  aiding  to  bring  the  digestive  apparatus  into  a  reeep- 
ti\'c  state.  Tliere  is  no  use  in  cmmming  down  what  will  not  bt'  assimilated, 
and  what  will  be  alnuwt  i'ertainly  rcjcetcd.  After  tlie  stomach  has  become 
eomewhar  n^tcntive,  we  may  begin  with  small  anionnte  of  hot  and  well-spice<l 
beef-tea,  or  soup,  rej»ea ted  at  shurt  intcrvult*.  If  milk  can  be  taken,  so  much 
the  better.  As  t<»  medicines,  opium,  the  bromide  of  potassium,  i-hloml  hydrate, 
the  tincture  of  digitalis,  and  alcohol,  are  at  the  command  of  the  surgeon. 
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At  times  tbo  case  is  so  urg:cnt  that  thct»e  have  to  bo  resorted  to  at  once,  in 
order  ki  procure  t*lcep,  and  utlier  indit-atiouB  may  be  met  aftonvards.  It  is  in 
tliiH  Htut4-  tlmt  thu  Hurgeon  iiiot^t  ln>queiitly  fiiiiU  his  ilelirium-tremeua  jtutlciitif. 
Timu  otteu  will  not  permit  hun  to  take  riRk^.  Then  livjjoHonnie  iujectious 
of  morphia  Khoiild  be  given  at  once.  In  cases  of  frriftiire,  the  limb  mutut  be 
80  guanled  and  Iwiund  up  that  it  will  move  as  one  mass,  and  not  !»  held  bv 
oxtcndiujf  butMU,  or  otlier  means,  to  fixed  plac-es.  Soft  splinb*  ])added  witii 
eotton  should  be  applied,  and  then  tht  part  imy  be  bound  up  in  a  pilluw.  A 
bUH]jt*!itik>n  apjmratuH  may  also  iw  usoiVil.  One  hnw  to  be  reganlle^  of  the 
ai-Turatu  apptwition  of  the  frawiient*;  that  is  to  be  attended  to  after  quiet  and 
sense  Itave  been  restored,  where  it  is  absolutely  necessary,  rcstiaint  by 
strapping  the  uninjured  parts  to  the  bed  maj*  have  to  Ik*  resorted  to.  Under 
all  cireumstanc-es  tiie  jmtient  must  be  most  carefully  watched,  for  in  some  war 
or  other  he  will  manage  to  disinrb  his  dresaiugs  or  to  iiyure  himself,  if  this 
be  not  done. 

AVIiLTi  sleep  comes  on, everything  to  encourage  its  continuance  should  be  ol>. 
served.  When  the  jmtlent  wakes  he  is  always  much  better,  and  often  iierfeetly 
iano.  Now  Is  the  time  to  push  the  nourishment,  for  it  is  the  true  reiiaooe  to 
bring  about  a  permanent  cure.  Tlie  anodynes  and  stimulants  are  a  weak  prop, 
if  f*.Hxl  does  not  ^o  with  iLem.  They  may  be  gradually  withdrawn,  and  may 
be  again  resorted  tu  in  full  measure  shotild  relaiwe  Ijc  tlireateiied.  It  is  nut  my 
intention  in  thin  article  to  discuss  the  relative  therujieutie  value  of  the  difl'erent 
reiiiodit!s  for  delirium  tremens.  The  treatment  must  be  bast^  on  the  general 
principle  ttiat  the  disease  is  one  of  depression.  Nourishment^  withdrawal 
nam  exciting  surroundines^and  sleep,  are  what  are  wanting.  Much  ma>'  l>e 
done  to  ward  off  an  attacK  if  the  surgeon  is  forewarned  as  to  habits.  E!arly 
meauurctt  to  secure  rest  and  sluep,  imder  Lliese  cireumstances,  will  often  be 
entirely  suucebsfuU 
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The  temi  ASitsTnRSiA,  deriverl  from  a  //n'wrt&w,  and  a'uffifSM  ■ienwalion,  is 
emi'loyod  to  signify  a  (-ondition  of  tho  nervous  evstem,  resultina;  either  from 
diwnae  or  from  the  udniini»itmtion  of  certain  substauces,  hj,'  wEich  the  iiuli- 
vidtial  i«  rendered  incapable  of  perceiving  cxtcnm)  impretwiuiw. 
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I 
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History  ok  AN^sTUEyu. 

From  the  earlieat  &^a  attempts  have  Ijcen  made  to  relieve  pain  b}-  the 
indtiction  of  inseusibiUty.  Homer  reoonlB  the  use  of  cntaplaBnu*,  which 
doubtless  owed  a  j^wrtioti  nf  their  anodnie  efficacy  to  tlie  jirodiicts  i»f  femieii- 
tution  wbicli  they  coiituiued.  The  Egyptians  were  actjUuinti-d  witli  tlic 
Boothiiig  efteotA  of  nrpenthe,  a  drug  i>robably  identical  either  witli  Indian 
hemp  or  with  opium,  ilerotlotui*  refers  to  a  prwtice  lunoug  the  Scytlimns 
of  inhaHng  the  vaiwr*  of  hemp  for  the  purpOHe  of  intoxication.  The  Chinese 
were  also  acouetomed,  as  early  as  the  third  century,  to  produce  insenBibility 
during  surgical  oiKtrations,  by  the  use  of  Indian  hemp.  There  is  a  tradition 
to  the  effect  that,  amoiig  the  ancient  Assyrians,  the  pain  of  circumcision  was 
prevented  by  ("onipreiwion  of  the  veins  in  tlie  neck,  during  the  time  of  opera- 
tion. Pliny  and  I)ioscoridcs  relate  that  the  Egyptians  |K)ssessed  a  species  of 
rock,  brought  from  Mcmphitu,  which  they  were  accustomed  to  applv  in  tlie 
fbnn  of  a  powder,  moistened  with  sour  wiuc,  to  minful  wounds.  Tins  was 
probably  a  primitive  method  of  producing  local  an«.i*thci^ia  with  carbonic 
iw'id  gas.  'Flie  most  [>otent  annwtbetic  krl0^^^l  to  tlio  ancients  wus  Xha  drug 
intoiaragoi'a.  Its  infusion  in  wine  was  known  to  the  (^i-eoks  by  the  name  of 
morion.  Apuleius  states  that  lialf  an  ounce  of  this  prpparation  would  render 
one  insensible  even  to  the  pain  of  an  amputation.  The  sleep  thus  produced 
might  continue  tor  several  hours;  hence,  no  doubt,  the  origin  of  the  st(»ry  of 
the  sleep  of  Juliet,  as  recorded  by  Shakesjiearo.  Tlte  Jewish  women  were 
accustomed  tOjgive  this  antesthetic  wine  to  the  victims  of  crucifixion;  )ience 
the  record  of  the  "wine  mingled  with  myrrh,"  in  the  gospel  of  St.  Mark. 

The  pniclice  of  inducing  annpsthcsia  by  inlialation,  may  be  trace*!  from  tVio 
Scythians  of  the  age  of  I^rodotu«,  tlirough  the  middle  ages.  ^NTiile  J)ante 
was  writing  the  Inferno,  Theodoric,  a  surgeon  of  Bologna,  taught  the  art  of 
producing  mseu«ibility  by  inhalation  of  the  vapor  yielded  by  a  medicated 
s|x)uge  that  liad  been  steoiM?d  in  a  decoction  of  opium,  bolhi<lonnu,  byos- 
cyamne,  mandmgora,  hemlock,  ivy,  and  lettuce.     It  ia  prolMibIc  that  the 
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ahflOBthetic  propertie*  of  ether  and  alt*obol  were  known  to  the  ak 

Ciiambattinta  <lcl!:i  Portn,  in  a  volurau  on  Natural  Mu^e,  duwribci  ih*  jiS" 

trarutiun  and  atlniiiiUlratiun  uf  wrtaiu  volitlilf  substaufes  whub  wvrv  tn  W 
:cyl  htTuiL'tk-ully  yailcHl  la  Icaileu  vetwels,  to  preserve  tbuir  virtues.   Tli 
vrieetw  of  thfir  inhflljition  appoar  to  have  cloeoV  rc«enibIod  thfi(M*  of  i-Un 
AlbertTW  Mag:iiUB(A.  I).  1 19^-1280)  taught  the  art  of  distilling  fire-na 
(iHjiin  anif-ns)  fnun  nnl  wine  and  common  tuilt.    May  not  tliifi  have  prodi* 
a  nnxtiireof  ether  and  alcohol  lapablc  of  producing  antei<thcsia  bv  iiiimbtiBnl 
The  «loi*iiig  yeiii**  of  the  lant  ecntnry  were  marked  by  a  rt-nuirKable 
rt'ganliiig  tlie  iiBoornrueritbctifjii.    Witb  the  exception  of  opiat»v.  the 
of  the  dnigs  upon  which  the  aiieientrt  relied  bad  gone  out  of  fashion,    .lamis 
Moore,  in  1784,  projtoswl  to  effect  anesthesia  in  surgical  oiKTatioiw  by  a>iu- 
preseiou  of  the  prmcipal  ncr\'es  of  the  affected  limb.    Jobu  Uuntor  lad 
observed  the  proi.luetion  of  local  aniesthcaia  by  I'cfrigeration  of  the  tissaw  of 
animals,  and  liaron  Larrcy  bad  renmrked  the  same  tiling  among  his  [lotiailfr 
ujton  the  it*y  fiokl  of  Kylau.     The  newly  dlsc-overed  gatiooua  clemeui#  hid 
attraetetl  tlie  attention  of  chemists,  and  the  vapor  of  sulphuric  ether  had  Iwii 
inhaled  by  Dr.  i*can*on,  of  Birmingham.  a»  early  us  1785,  but  withom  ppd*"- 
tieul  nwuiti?.     In  Ibe  year  1799  (April  9),  Humphry'  Davj*,  then  lalN.n»t(tn- 
aaBistant  of  Dr.  Betldoosi  in  the  Pueumutic  Institution  at  Clifton,  ni-ar  Bri«i«l, 
discovered  the  exhilarating  properties  of  nitrons  oxide  gas.     Shortly  af 
wani?,  having  inhaled  the  gas  while  suffering  from  the  eruption  of  a  wi«l 
tooth,  lie  obsen-ed  that  the  i)ain  wad  relieved  while  under  the  influence 
the  gas.     He  recorded  hia  experience,  with  the  following  wniment:  "A* 
nitroiiH  oxide,  in  it«  extensive  owration,  seems  eajwbleof  deslnjying  ph^'sii-al 
jjaui,  it  may  pn(ha]>l^\-  be  used  with  advantage  m  Burgieal  operatioufi  in  which. 
no  great  ett'usion  of  &lood  takes  j^dacc." 

Though  widely  cinulatcd,  thitt paragraph  seenw  to  have  produce*!  no  prio- 
tieal  result  until  the  Ilarlfupd  dentist,  Ilo race  AVelU,  turned  hii4  iittcutii>n  lo 
the  Hubjci,-t  in  the  year  1844.  Baring  this  lung  (wriod  of  time,  no  jjyiitcm>Uc 
reftcareh  had  Inn'ti  muli-rtaken  with  u  view  to  the  disi-overv  of  u  Mietbod  for 


tion  for  the  riilief  of  M]«i,sinoilic  asthmu.     Dr.  Warren,  ol'  Buylun,  bad  likewj*; 
lifted  it,  in  180.'>,  fni-  its  aniwlyiie  effects  iu  thi<  later  stages  of  ixiiismni'lif- 
Tn  the  yeur  1818,  iMtcluit-l  Fanuhiv  (inblii^hed  a  briel"  notuv  of  the  luttfe-thtlit 
proi>erties  of  ether  vapf)r,  which  he  ooursidered  a  dangeroiui  KulMtunce.    Fj* 
I>erimental  phyaiologista  also  became  acquainted  witn  its  atuftefying  cffetl 
upon  aiiimalti :  and,  m  Iheyear  1836,  Cliristiwon  ret-oixled,  in  bis  work  "'■  ^'  ■ 
sons,  the  case  of  a  young  man  who  had  been  rendei-ed  comjdt'tely  in- 
by  the  va]>or  of  ether.     Among  drug  clerks  and  i-ecklenw  younc  i 
practice  of  inhaling  the  vapor  of  ether  was  a  favorite  mode  of  di.-    , 
certain  \Kirtti  of  the  world.     In  the  year  1839.  a  young  ne^ro  was  lUu.-  • 
tied,  to  the  great  alarm  of  bis  companions,  in  the  village  of  Anderson.  -  - 
Carolina.     Tliis  incident  served  to  encourage  Dr.  Long,  then  residing  in  .Jri- 
fersou,  Georgia,  to  udininiater  the  vapor  to  a  patient  who  was  occtLsluiaed  'ii 
the  practice  of  inhaling  ether.    lie  was  thus  rendered  int>eusible.  and  a  twD'^f 
wi\s  removed  without  p,iin,  March,  1842.     Three  or  four  other  j-iititjutc  *tn 
anawthetized  with  similar  success  during  the  years  lS4iJ  and  lH4::i.  hut  w  tl* 
dtwtor  rcsiih'd  in  a  remote  and  isolalctl  |>ortioQ  of  the  cumitry.  and  »^ 
Iiublished  no  statement  ctf  his  ex^terience,  bii*  discovery  reuiaiued  iiulaicnt 
to  the  scientific  world. 

During  t\w  month  of  December.  1844,  an  itinerant  lecturer  on  dieww'' 
nameil  C+dtoii,  undertook  to  exhibit  the  exhilarating  proi»erties  of  liujrfiB 
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before  a  popiilar  ainlifin'i',  in  the  rity  of  Hartford,  Couneoticiit.  The 
itentiat,  Horaoo  Wells,  who  wiw  |>reaent,  olwcrvoci  that  the  norwon  to  whoiu 
the  gas  ha<i  been  adiiiinifltciXMl  ««x'nie<l  quite  iiit*eiwih]e  to  the  pain  of  the 
bruises  which  he  had  Bustained  by  reaaoii  of  a  fall  while  under  the  influeiK% 
of  the  ffaa.  He  at  once  iuui^iiietl  tliat  a  tooth  might  be  oxtractwi  with*JUt 
paiii  from  a  person  who^e  lieiisibilities  were  tlniA  leiiiiKimrilv  abtinuleil.  The 
Tcry  next  iluy  tic  [Kirt'oniied  the  experiment  ui)on  hiniHcEf,  iimaliiig  a  fprnnlitv 
of  the  gafs  wliieh  hiwl  been  proimrf*!  b}'  l>r.  (-olton.  The  suecoss  of  tin* 
attempt  was  completi!,  and  iu  u  tew  weekd  he  hod  in  like  manner  renioveit 
t«eth  from  the  mouths  of  a  do7A-n  difterent  patientn.  Visitiiijir  BohIou  for  the 
purpoBu  of  introdueiuj^:  hifi  nuthful  in  that  eity,  he  undertook  to  extrai^t  u 
tootn  froina  jmtient  til  whom  thegiiMlnid  becniulinlnit^tcrt^l  lurfcjiv  tlie  tttudenta 
of  tlie  Harvard  Medic«I  School.  The  ex^ierinient  wiw  unwitisfat-tory,  as  the 
patient  iittei-wl  a  cry  at  tlie  moment  of  extraetion,  tliough  he  aftcnvui'da 
aaaertod  that  lie  had'  felt  no  pain.  80  ^rcat  was  his  ehajfrui  at  this  tailure^ 
that  Dr.  Wells  ueaaed  to  interest  hiinsell  in  the  snhjwrt  of  atuevtheRta,  wid  hi* 
death  oecurred  not  long  afterwanli  (Jan.  14,  184fi).  Before  this  event,  ln»w- 
ever,  one  of  bis  foniuT  piiiiiln,  a  young  dentist  iu  the  city  of  Uowton,  William 
T.  a.  Morton  by  name,  had  made  known  the  aniet^thetic  projiertieH  of  the 
vajtor  of  sulphuric  ether.  At  the  i*ugg6Btiou  of  n  noted  chemist,  l>r.  Charles 
T.  .lai'kfttm,  rie  had  experimented  wit£  ether,  inhaling  itrt  vajwr  until  iuM;ibii- 
hility  had  W-n  induee*!.  This  event  ocs-nrretl  during  the  evening  of  Septem- 
ber 30,  1846.  On  awaking  from  an  artificial  sleep  which  liad  endured  fur 
eight  ininiiteH,  Dr.  Morton  nwolvod  to  administer  the  anawthetie  vapor  to  the 
firwt  patient  who  would  submit  to  its  u«e.  A  man  named  EIh!u  Fnwt  pre- 
sently upplieti  for  relief  from  an  aching  tootli,andwaii  successfully  kept  under 
the  i'ntinence  of  ether  during  the  whole  time  of  the  extraction.  It  wui*  at 
once  perceived  tliut  this  discovery  might  find  a  wider  range  of  utility  than 
could  be  afllnrlwl  by  the  practice  of  dentistrj',  and  on  the  IGth  of  October, 

1846,  Morton  was  invitc^l  to  etlierize  a  |«atient  from  whom  I>r.  J.  C-  Warren 
was  about  to  remove  a  vascular  tumor  of  the  neck,  at  the  Massachuscttit  (leneml 
Hospital.  The  experiment  was  attended  with  euch  a  degree  of  success  that 
it  was  again  and  again  repieuted,  until  u  number  of  capital  o]H>rationH  had 
been  thus  jKirtbrmed  with  the  mn^t  gatistiu-torv  re^ulta. 

Intelligeni*e  *)f  tlio  gri'at  discovery  nuu-hed  Ejigland,  l^ct-cmlwr  17,  1846, 
and  wa8  speialily  diffiisi'd  throughout  the  civilizeil  worhl.  l)uring  the  fol- 
lowing year,  the  eelelimted  physiologist,  Flourens,  described  the  elt'cc^tw  of 
chlorofonn  upon  the  lower  aniniaU.  A  me<lical  student  in  Lonilon,  Furnoll 
by  name,  about  the  same  time  accidentally  (Usc<-)vere<l  its  ana-Hthetic  proiK-r- 
tiea  by  inhalation  of  iU  vapor,  and  at  hie  suggestion  it  was  Hcvenu  times 
employed  in  St.  ItarthoioraewV  Hospital  by  Sir  William  Lawrence  and  ilr. 
Holmes  Cootc.  In  tlie  mean  time  a  hint  rcganliiig  thin  substance  had  reached 
Dr.  J.  Y.  Sim|)6on,  of  Kdinburgh,  and  al><T  tvwting  the  dnig  in  liis  own  ]>er- 
Bon  he  administere<l  it  with  the  greatest  freedom.     Chi  the  10th  of  Novemlwr, 

1847,  he  p«blishe<i  the  details  of  not  le*>s  than  tiftv  caw»  in  which  he  liad 
ueod  cliloroform  with  |)erfect  success.  The  ugreeulile  qualitieB  of  the  new 
oiifeflthotic  led  to  its  sjieeily  axloption  in  preference  to  ether.  The  occasional 
occurrence  of  death  trom  its  cnects  lia«  caused  much  debate  regarding  the 
comparative  dangers  from  the  use  of  diAbrcnt  auiesthetic  agents,  and  the 
miperior  safety  ot  ether  has  in  England  and  in  theUnitcd  Rtiiten  produced  a 
very  imjiortant  reaction  in  tavor  of  the  original  agent  iiitnMiuced  by  Moi-ton. 
Germany  and  tlie  greater  portion  of  France  stifl  prefer  chloroform,  a  sub- 
Btaiiee  whicli  by  its  energy,  its  concentration,  and  its  agreeable  eftecta,  will 
always  contmend  iti^elf  to  those  who  are  inclined  to  place  vigor  and  precision 
before  safety.     Many  other  aubstanct*s  liavo  been  cxperimentaHy  tested  aa 
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aDffiBthetic  agcnt8,  hut  the  minority  of  thorn  are  either  too  daiigercoa  or  tm 
costly  to  admit  of  general  use. 


PnENOMEXA   OF   AN^RTIIKSIA. 

Cci-tAm  minrtr  pecuIianTiefl  characterize  the  aiiis-sthetic  cffeetw  prrula 
inhalation  of  the  tliffert-iit  aiuwthetic  gawM  an<l  va]K>i"s.  The  prin<'ipaS_ 
iionieiiu,  however,  aro  »'oiiiiiioii  to  all.  A  dcsicription  of  the  symptouw  msr 
jitioned  by  the  inhalation  of  the  vapor  of  ether  or  of  chloroform,  will  convey 
iL  ButHciently  accurate  idea  of  the  cmiiner  ui  which  artiticial  nnffsthena  ordi* 
iiftrily  fiiipervGHGs. 

The  iir^t  eitect  of  the  inhalation  of  an  ethereal  vapor  U  a  loc-al  excitenunt 
of  the  nervouH  amiuratun  of  the  rG»>niratory  pa88agee.  Tlie  sensee  of  tarte 
and  smell,  and  tnc  tiuHn-pharyngeul  nninchcs  of  the  Bfth  pair  of  nerve8,an 
powerfully  excite<l.  TheiLctivity  of  the  salivary  jflandg  is  aroused,  and  acts  of 
deglutition  are  stiiuulated.  Sonietinicn  a  diiaagrecahlc  tickling  is  expcricnwil 
in  the  larynx,  and  the  patient  coughs.  A  fienee  of  suflooation  mav  W  cnr- 
ricnced,  and  the  imtient  aasumeB  an  attitude  of  resistance,  struggling  to  ntt 
hinwulf  from  the  inhaler.  Animals,  confined  in  a  retentive  ap|ianitua,  afta 
endeavor  to  prevent  tlie  entrance  of  the  ann'sthetie  vapor  by  restricting  thar 
riiovementH  of  reHplratioii  within  the  narrowest  possible  limitR. 

These  tiif*t  cfroct*(  of  lond  cuntart  are  siKin  sueix^HMled  by  the  more  eitciiHt* 
rexultri  of  general  Baturation  of  the  tissues  with  the  etupetying  ageot  Tla 
vapor  rapidly  pai»t«o«  into  the  bliHHl,  and  is  conveyed  to  erery  fiving^ieiiimi 
of  the  -body.  Tlio  initial  etteet  ii*  disturbance  of  function ;  the  subswuienl 
etfeut  ia  pardlysis  of  function.  Dbturbimce  usually  aasuiues  the  fonii  of  a- 
jiltalion ;  it  in  also  alwa^'s  niiu-ked  by  per\'ereion  of  the  nonnal  intenailvof 
physiological  seq^ueiices.  The  sinKrial  Ptmses  give  evidence  of  tliis  agilatioc. 
There  is  u  hummin*;  sound  in  the  eara,  and  'subjeiTtive  imprc«Bion!i  nf  ligM 
flash  in  varying  forms  across  the  visual  field.  The  pulsation  of  the  htirt 
can  be  felt,  and  the  vermicular  movemcnt»  of  the  inteetines  can  aometiiD«b8 
peroiivetL  The  arteries  thRib,  llie  brain  eeetlies,  wavee  of  heat  Hash  tli«  «* 
face  of  the  boilv,  pcrnpiration  uppojirr4  njioii  the  face,  and  may  Itecomega* 
ml,  the  pnlrto  nsi-s,  respirfttion  is  acceleniteii,  the  pupils  eonlract,  the  ey« 
close,  reflex  irritability  is  esaltiYl,  and  in  his  general  appearance  the  patient 
ret»emblt«  a  person  in  the  earlier  (Stages  of  alcoholic  intoxication.  To  this 
perio<l  of  excitement  succeeds  the  stage  of  diminishing  function.  The  clil»- 
neouH  sensibility  grows  less,  the  temperatui-e  falls,  the  jadee  recedes,  uiwunli 
the  normal  stuiidunt,  the  blo*^)d  pressure  diniinisheti,  the  respiraton'  luwt- 
ments  become  tlccp  and  full,  like  (hose  in  protbund  slcop,  vohintary  move* 
ments  ceafie,  consciouonesfl  grailuully  thiU,  reflex  movements  are  aljolislwi. 
and  the  patient  hwioiniw  titterly  in^M-'imilde.  If  the  act  of  in):alation  be  mgi^ 
beyond  this  point»  syncoiKj  may  occur,  anda  cewation  of  re8piratiou«adcir» 
culation  may  tcnuinate  the  life  of  the  patient. 

During  the  atit  of  inhalation  the  ei/'-3  are  generally  cIomhI.  Th^  ej-rfiife 
often  movo  aa  if  winking.  At  first,  the  pupils  srovanahle  in  their  diametrt- 
When  fttiawtheMa  is  fiilly  decljin^l,  the  pupils  are  contractcil:  but  if  tht-om" 
dition  of  stupefaction  id  carried  to  an  extreme,  dilatation  takes  pbc^iW^i 
jHjrsists  till  death.  During  the  period  of  complete  ini^^s^ibiltty,  the  ev*'!^!!' 
are  frequently  turned  upwards  and  inwards,  sometimes  arauiuing  the  p 
of  conjugated  dovinfion.  General  smsibility  is  distiirlwd  at  a  ven'  t"'rl\  <:"^' 
of  tho  ano'sthetii;  iuyx^osa.  After  the  brief  period  of  initial  exaltatinn.  ai'*- 
neouH  BenBibility  diminishes  at  a  nipid  rate.  This  diminution  is  lirvt  oiaui- 
iedted  upon  the  least  sensible  portiou»  of  the  uurlace.     tSciuibility  peivi^ 
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longerit  upon  the  anterior  Piirtaoes  of  the  trunk,  about  the  eyes,  at  the  tine  of 
the  tingers  and  toes,  ami  ee|)eciallv  in  the  neighborhood  of  the  anus  and  the 
organs  of  generation.  The  initial  etlccto  of  inhalation  arc  manifested  in  the 
brain  by  a  ifreat  cxaltntion  of  the  powers  of  perception  and  reasonimi;.  IdwiS 
arc  quickcne<l,  but,  with  a  diminution  of  the  powers  of  sensation,  tlie  f^phero 
of  vivid  perception  is  correspondingly  narrowed.  ConBejousnoss  reiuatiiii  i«cr. 
feet  as  long  as  it  exists,  but  itit  field  progressively  contraeta  to  a  vani:«hii)g 
point,  around  which  seems  to  gather  an  atmosphere  of  half  formed  and  ever 
fainter  perceptions.  The  powers  of  attention,  memory,  reasoniiia;,  judgment, 
and  volition,  can  be  exercwed  with  perfect  precision  aa  long  an  the  formation 
of  ideas  pereiaU,  but  the  pR^t^n-wsive  movemunt  tnwiiixlt*  severance  of  the  bruin 
from  all  contact  with  the  external  world  through  the  mwlium  of  the  senses, 
becomes  at  length  so  complete  that  eonsciouflnesB  can  deal  only  with  ideas 
which  originate  within  the  brain  itaelf.  In  this  condition  the  patient  seems 
to  dream,  and  the  memory  of  thetw  dreams  may  be  preserved  after  awakening. 
8*jnietimea  all  avenues  of  communication  with  tlie  external  world  may  be 
closwl  but  one — -usually  the  fwnsG  of  hearing — and  the  mlient  experiences  a 
feeling  OS  if  sepanttetl  fi"om  his  body;  as  if  occupying  the  position  of  an  ira- 
paMsive  spt^t^tator  of  thp  scene  in  which  his  material  orgnnixation  forms  a  con- 
stituent [lart.  In  such  cases  volition  has  ceased;  perception,  memory,  Imagi- 
nation and  euoHCLOUsnei^,  alone  remain.  But,  as  the  anr&iilhetic  procesi^ 
advaneee,  these  functions  altw  lapne  into  the  potential  state,  and  the  patient 
parses  into  a  condition  of  vegetAtive  existence. 

ThoetiV^ctsof  aninsthotics  npon  the  powers  of  po?rt/on  are  somewhat  variable. 
Childnm  and  adults  <)f  an  impressible  tentfierament  are  more  easily  ovcrcomo 
than  patients  of  a  vigorous,  intellectual  cliuracter.  By  an  effort  of  the  will^ 
the  progress  of  aiues^thesia  itmy  be  delayeii,  and  a  mind  trained  in  habits  of 
iutnispoctioii  and  analysis  will  retain  eons^'ioushess  longer  than  if  less  happily 
orgam^^ed.  A  similar  phenomenon  is  often  remarked  during  the  progpxsw 
towards  aK^hoIio  intoxication,  when  a  sudden  and  powerful  act  of  volition, 
exercised,  [HM-liaps,  as  the  nwiilt  of  some  unexpected  stimulus  from  without, 
served  to  restore  the  ciniditiou  of  sobriety.  By  such  uftorr,and  even  with(»ut 
apparent  effort,  perfect  intelligeiiee  may  often  he  rmiintaiiied  for  a  coiisider- 
HiMC  perio<l  after  the  loss  of  the  power  of  perceiving  paiiifiit  scnHutions,  The 
patient  may  bo  eonseioiis,  intelligent,  and  capable  of  conversation,  yet  almost 
wholly  insensible  to  pain;  and,  on  recovery,  quite  oblivious  of  the  passage  of 
time,  and  of  the  minority  of  the  events  tlmt  Imvo  transpiri'd. 

During  the  hiitiiil  stage  of  aiuentliesia,  the  power  of  tnuscukir  movement  i» 
usually  exaggcrat*iL  Siu^h  voluntary  movement**  as  rrmv  be  put  forth,  are 
portbrmod  with  unwonted  vigor  and  celerity.  The  patjent  nuiy  raise  his 
hand  or  move  his  toot  without  willing  the  act,  yet  with  perfect  knowledge  of 
what  is  done.  The  involuntary  muscles  exhibit  the  general  disturbance  witJi 
the  greatest  uniformity.  The  heart  beat*  more  rapidly,  and  sometimes  mor& 
violently;  the  temples  throb;  the  movements  of  respimtion  are  accelerated, 
ftimctimes  rtiugh  will  l>e  excited,  the  (wtieiit  vomits,  the  bladder  and  tfio 
ret^tum  maybe  evacuated.  (?on\nilsive  phenomena  sometimes apfiear.  They 
may  ite  limited  to  insignifi^aint  fibrillarj'  twitchings  of  the  tiicial  muscles,  or 
the  patient  may  he  shaken  as  if  in  an  agiie-fit.  Epileptic  patients  may  bo 
roused  by  the  aniesthetic  to  the  manifestation  of  a  complete  convulsion,  from 
which  they  will  pass  into  a  condition  of  the  most  profound  insensibility — a 
combinatinn  of  c«mia  and  antestheflia.  Sometimes  the  convulsive  movement 
assumi^  the  tonic  form.  This  is  said  to  be  more  fret^uently  witnessed  as  a 
result  of  chloroform  than  of  ether.  An  arm  or  a  leg,  one  half  of  the  body, 
or  even  the  eutire  Iraiue,  may  become  perfectly  rigid  as  if  fixed  in  a  tctauio 
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HiHiam.     Suob  conditiniiK  iiidioatc  a  profound  and  dangorous  Implication  o( 
tue  modt  important  nervous  ccntrt'ti. 

Ae  the  proceft*  of  stupefaction  advitnoes,  rcfac  action  dirauiishes,  t)w  powtr 
of  vohmtar)- movement  teases,  and  the  patient  fnt<;re  u|K»n  a  conditwmof 
perfixit  repose,  lu  which  the  only  movcmcnta  tliat  pcreist  are  tlioac  wUioh  s» 
tain  the  finictions  of  rt?«pirftti(m,»'ii'oiilation,aiid  unt.'on8i:>iouH  lift*.  ItyisM'til 
adniiniKlnitioM  of  tliu  unatfthctic  thie<  condition  may  be  nmintaiiivd  witboat 
dangor  for  a  winsiderable  [wriod  of  tinie. 

The  rexpirahnf  inavematt.s  are  accelerated,  even  before  tiie  commencooent 
of  inhatfttion,  when  the  i)aticnt  \a  ajritutcd  by  uen'ous  apprehcnsiottt.    Ether 
tends  to  quicken  respiration  during  tlie  early  and  niiiUllc  stages  of  inhalitHiu 
and  to  deprc«B  its  mtc  slightly  below  the  iiomial  when  ihe  titage  of  iiMiH- 
hility  hae  l>een  reached.     Chlorofoiin  tranquillizes  the  initial  u^itaiion  ut  us 
earlier  Atage  of  the  proceeit,  and  pnxluces  the  same  iiiial  retiult  duriog  the 
period  of  nnconaciousncHB.     CauM»  deiwndent  upon  theagie,  ncx,  tempennnity 
and  previoUH  life  of  the  individual,  dij*turb  the  gieneral  counw  of  rc9{niition 
to  such  a  dfgrce  that  it  is  almost  iinjfosnible  to  include  all  ca«es  in  a  g«WJ»l 
description.     Somctiiucs  the  respiratory  moveuicnte  HUccec'd  each  other  witli 
the  utmost  irreffularity,  and  may  even  be  suspended  altogether  for  a  cotoider- 
able  time.     Sucn  patienta  are  said  to  be  intolerant  of  the  anwvtthetic,  aod  ire 
liable  to  paas  into  a  condition  bordering  ou  the  coiivulHive  state.     In  certiin 
awee,  the  patient^  though  quite  conscious  and  capable  of  int^-dligeut  uttenoire» 
Beenis  to  have  forgotten  to  hrcathe.     Kmm  this  condition  lie  may  be  aPOflMid 
by  the  voice  of  the  surgeon,  or  by  a  sudden  pre»*ure  ni»on  the  thorax  or  ibdo- 
men.     During  the  stiige  of  general  rauHcular  i-elaxation,  ro*»pirBtion  beetuua 
deep  and  reguhir^  being  les§8  frequent  but  more  pn»found  than  during  iJk 
waKiug  state.     The  exhalutiou  ol  curboiuc  acid  gas  is  increased  during  tl* 
periotl  of  exeitement,  and  it  in  diminished  during  the  (leriod  of  trwquii 
ani^-stheeia. 

The  action  of  the  heart  corresponds  closely  with  the  conditiono  of  respin- 
tion.  During  the  occurrence  of  tetaniform  rigidity,  the  puliKV  may  bettiM 
almost  inipcrc-ejitible.  When  respiration  is  slow  luid  feeble,  the  huart  U*t» 
in  a  fault  and  sluggiKh  way.  Again,  it  may  suddenly  start  off  at  a  very  n^iA 
rate,  only  to  sink  suddenly  into  a  contlitioii  upproiu-hing  Kyneojw.  Such  ifli»^ 
dinatc  fluctuations  and  rapid  variatiorm  should  excite  grave  ap})rv^heIlAioltt for 
the  safety  of  the  patient  In  the  normal  course  of  inhalation,  tlte  pubotf 
^'st  is  small  aud  frerjuent,  increasing  its  rate  as  respiration  biKximeoacoeleiBttdi 
until  the  Htageof  masoular  resulutiou  is  approwhwl,  when  it  l>egiDS  to r<e(Md& 
With  the  approach  of  this  stage  the  arterial  coats  relax,  und  the  jiulse  gnw 
soft.  When  t^mplete  nnconseiousnee*  supervenee,  the  volume  of  tlie  pal*  » 
conBiderably  enlarged,  and  it*  rote  may  fall  below  the  normal  fttjuKhinl.  St 
the  pulse  fells,  the  general  circulation  improves  Tui^d  vein*  sub^de;  tl» 
cutaneous  vessels  i*esume  their  normal  calibre-  The  &w  nmy  even  becca* 
pale,  and  the  mucous  surfaces  exchanire  their  lively  color  for  a  fainter  tinW- 
Extreme  [>ailor,  or  a  dusky  hue,  slioiiM  ht'  viewed  with  alarm. 

The  temperature  of  the  hody  is  gencrallv  diminirdietl  during  the  tiiw  of 
aciesthesia.     At  tirst,  the  temperature  of  tfie  surtaee  ifi  elevated  by  kmor  "* 
the  increased  aiHux  of  blood;  but  ae  inhalation  progreues  the  libera:: 
heat  diminishes,  and  the  temperature  of  the  body  exhibits  a  eonsidenhlo  !»• 
This  becomes  more  notable  when  the  moix)  energetic  aiuesthetic  suhfitw* 
aj"e  employed. 

The  function  of  s&redon  is  at  first  augmented,  and  finally  diniini«hod  IjJ 
the  action  of  aniesthetics.  The  degree  ot  augmejitation  depends  con^idrtsbly 
upon  the  ehiiracter  ol"  the  anaiathetic  that  is  employed. 
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Tho  time  during  w}nch  ttripejtthcsia  inay  peraist  after  tho  cofiRation  *»f 
inhalation,  \a  quite  variable,  bt'lng  dc*[»en(ieiit  u|ioii  tho  volatility  of  the 
uf^nU  It  is  MBUrtllv  three  or  four  miuutoH  after  the  use  of  ether,  and  a 
little  longer  after  that  of  chloroform.  Rwover^-  ia  ulnioHt  immediate  alU-r 
the  emjiloymwit  of  iiitrou»;  oxide  or  t^thyl  bromide.  Wlieii  the  jiatu-iit  liud 
been  made  inrtensihie,  the  conclition  of  anieothesia  may  be  iiidefiiiiti^ly  main- 
tauied  by  the  continuous  atlminiiitration  of  relatively  (*mall  quantitiei*  of  the 
drug.  A  eonditiou  in  which  the  patient  coutiuueti  t^)  moan  and  to  cry,  per- 
hap«ii  even  resuming  a  feeble  struggle  with  tlip  attendant**,  iH  an  evidence  tJuit 
the  anieHtbetie  \»  either  not  properly  itihale<I,  or  thai  the  individual  iu  ui  a 
liitualion  not  wholly  fpoe  from  danger,  ('areful  ml  ministration  will  generally 
overrome  the  ditficulty,  but  certain  natientt^  are  ejti>et^^iully  refractory.  Drunk- 
ards, by  reaM>n  of  long  etUahlished  tolerauce  of  the  atnetrtltetic  eifect«  of  alcoliol, 
re()ulre  large  aud  soraetiiueti  dangerous  quantities  of  ordinary  un»eiifheti(r8  to 
elVw-t  resolution  and  inHeiiiiibility.  Mental  agitation  may  pro<lu«'e  a  temiM->rary 
tolcratiue.  Oiieratioui^  about  the  auutt  and  genitalia  genemlly  i^Hiuirc*  an 
unuttual  (juantity  of  anesthetic  vajKir  for  the  jirtxiuction  of  eompletc  ajue«- 
thesia. 

The  phenomena  of  recover.*  onlinarily  consist  in  a  regular  inversion  of  the 
maniiestatious  which  have  nuirke<l  tlie  proeess  of  induction.  If  the  patient 
lia**  been  previously  exhausted  by  any  cause,  the  ]H.Tiod  of  retxjvery  may  lie 
greatly  prohmged,  and  svmptonxs  of  prostration  may  appear.  After  a  long 
mnd  difiieult  operiition,  it  may  be  difficult  to  ditttuiguiah  between  the  eft'eela 
of  shock  and  tbotw  of  the  aiueathetic.  Brief  operations,  on  the  contrai^*, 
seem  to  produce  \ce»  depression  when  the  element  o'[  pain  is  abolished. 


PiiYSioLoay  OP  Anesthesia. 

The  aetioD  of  aniEAhetic  gubstaneea  is  exerted  through  the  bloo<l  upon  the 
Den-oua  sycttcm.  They  oi>erate  by  contact,  rather  tlmn  by  chemical  union 
or  decomposition.  This  nunle  of  action  is  exhibited  by  nmny  of  them  in 
connection  with  non-vital  pnx*e«8eB  of  a  chemical  character.  A  taper  will 
be  oxiinguifthcd  lu  a  jar  containing  one  iiart.  of  carbonic  aidiydride  mixed 
with  seven  parte  of  oxygen,  just  a«  readily  att  in  an  atmosphere  deprived  of 
oigrgMi.  The  anhydride  effects  an  arre«<t  of  the  process  of  oxidation  by  ltd 
mere  presence,  without  in  any  way  taking  the  place  of  either  oxygen  or 
oxidizable  sniwtance.  In  like  manner,  the  luminous  oxidation  of  hydrogen 
phtiBphide  may  be  arrestwl  by  the  oresenctj  of  a  very  small  quantity  of  the 
vajMjr  of  ether,  or  turpentine,  or  impntlia.  The  Imuiuoiis  glow  that  is  visilila 
around  a  stick  of  phosphorut*  in  a  darkened  room,  will  at  once  disupjiear  if  a 
drop  of  ether  or  chloroform  be  intntduced  into  the  container.  A«  the  ethe- 
real vapor  la  dissipated  by  evaporation,  oxidation  Ixigins  again,  and  the  phns- 
jihorus  glows  once  mure  aa  ixjriectly  as  at  first.  Tpon  the  more  complicated 
pnx-esswi  of  vegetable  life,  these  substances  exert  a  similar  inhibitory  ii^uence. 
(Xt)A.additiou  of  ether  to  an  infusion  containing  yeast-,  at  ouce  arr»<tK  the  pro- 

BB  of  fermentation.  On  removal  of  the  ansesthetic,  by  evaporation  or  by 
filtration,  the  aeti\-ity  of  the  ^'east  fungus  ie  renewed,  and  fermentation  is 
again  resumed.  If  an  aquatic  plant  l>e  placeil  in  a  watery  solution  of  ether 
or  chloruforui,  ita  alisorptiun  of  curbonie  anhvdride  and  ita  exhalation  of 
oxygen  ceaite.  The  plant  does  not  die  ;  it  merety  slee[is.  On  replacing  it  in 
pure  water,  itu  natural  ivspinition  is  immediately  resumed.  Tho  gcrniniation 
of  M*<i8  nuiy  also  in  a  similar  manner  Iw  arretted  by  surrounding  them  with 
an  amesthetic  atmoephere.  The  irritability  of  the  protoplasm  in  the  cells  at 
the  base  of  the  petiole,  iu  the  leaf  of  the  sen&itive  plant,  is  in  like  iiiamier 
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hibibitorl  by  anawthetic  vapors.  A  vijgorous  specimen  of  this  ^lecks,  pkud 
for  half  an  hour  under  a  bell-glass  with  a  spoug:e  satiirate<l  with  ether.  »ill 
no  longer  exhibit  any  irritability.  Itt*  healthy  appearaiu'c  remaiDs  uDcliaDei'l. 
but  it  no  loiiiiftT  aljAiirlw  earbntiif  aiihvdriJe,  and  its  Icattctii  will  ntrt  tiliml. 
when  touche<r  Rfstnniti<in  of  the  pfant  to  a  puro  otiiioetpbcre  is  noon  ;  !- 
lowed  by  coniplote  ruoovery  of  all  its  natural  functions. 

Kach  one  of  the^  experinicnt»  i]lut>trateii  the  tondencv  to  inhibition  of  i«r- 
tain  molecular  movements  in  the  presence  of  an  auHMitoctic  subetaucv.   All 
molecular  movement  is  not  thuH  aiTusted.    Alcoholic  fermentation  >   ;      ' 
snlutinn  of  ether,  whit-li  Htilt  pemiife  the  transforniution  of  can»'- 
grapo-sTigar.     It  is  at  present  imjwflsible  to  dej^cribo  the  emential  imiwe  -ti 
the  inhibitory  jiroccfw.     Thu  only  thing  beyond  dispute  is  the  fact  tluitaniu'- 
thetic  mibstance**  tend  to  rt«triet  the  ordinary*  freedom  of  chemit.'al  ex'.hiinirtti 
ill  living  mutter.     In  the  uninial  ]x)dy,  while  all  part**  are  thiu  nio-^'*'  -'  '  v 
the  atueHtlietif.  certain  tissues  are  more  than  others  affft-ted  by  it- 
To  thirt  f«i-t  is  due  the  proKivfwive  L-liiiraoter  of  artiticial  unfestln 
more  highly  ditfercntiated  the  tiwtupR  of  an  animal,  the  more  evi  1 
eessive  and  com|>lex  the  phenomena  of  anie^thesia-     CoixBeqnently  it  U  idUm 
higher  auLma^  with  an  elabonite  nervous  apparatui»,  that  th««e  pfaeuonun 
are  most.  eonsjiieuouH. 

The  action  of  anivwtbetio  vapoo*  and  liqnidR  is  exerted  through  the  modinn 
of  the  cirenktiiig  rtnidw  of  rlio  botly  mthui  the  eclhilar  uiiit^  of  which  H  is 
oompoaed.     IntrtMlucfKl  into  the  bUwd  l>y  paHrtage  through  the  wall*  of  tfaa 
pulmonary  air-wlls,  alworbed  by  the  surlaees  of  the  alimentarj'  canal,  oriTO- 
veyed  direetly  into  tbe  current  of  tlie  bltKxl  by  intm-veuyu»  injectioti.il  a 
onljk'  when  the  nervous  olcmeritw  biivc  been  ivaehetl  that  the  auastbetic  proce* 
begins.     Primarily  local  in  itrt  aetion,  the  effect  of  the  anaesthetic  beoociw 
generalised  when  the  central  ner\*ous  organs  aiv  invaded.     Numerous  expfen* 
inents  have  thus  shown  that  the  loeal  action  of  chloi-ofonn  upon  the  etibstuoa 
of  the  a|unal  cord  ia  sufficient  to  abolish  jMTipheml  sensation  and  mnwnltr 
movomentt*,  even  though  the  in^riphernl  organs  have  bii-n  sheltered  from  it* 
uetion.     Ill  like  muniu*r,the  bnictiona  of  the  bniiu  bavuig  been  alioli.-ihe<l.iill 
those  peripheral  funetions  which  depend  upon  the  integrity  of  the  cerehniio 
are,  for  the  time  being,  incapable  of  performance.    When  freely  circuhtod 
through  all  parts  of  the  body,  the  anseethetic  produces  local  effert*>  thn>nghont 
the  wTiole  mass  of  the  body,  but  the  coneequeuees  of  iU  action  uptin  tbf 
principal  nervous  centres  are  the  most  eonapieuous  of  the  resulting  ptl^ 
iKmu'iia, 

The  condition  of  artificial  ana?stbwiu  presents  many  ]roint>i  nf  ivneuibl»fl« 
to  natural  steep,  but  there  are  alsi)  certain  important  pointa  of  difterenu\  Tw 
advent  of  normal  sleep  i»  heralded  by  a  gradual  failure  of  the  special  amua 
The  eyes  close,  general  sensibility  fails,  and,  finally,  the  aeuse  of  heariiif  if 
abolished.  In  llio  locoinotive  Hp|taratu«,  the  voluntary  mus^^^les  of  tbe  limbs 
ure  the  first  to  yield  ;  then  follow  the  muscles  of  the  trunk.  The  |Mjweriit 
reflex  movemnnt  is  not  abolished.  Respiration  and  circulatiorr  eimdriai-. 
though  with  a  slightly  diminished  rate.  As  sleep  invailes  the  brain,  fierttf- 
tion  of  the  external  world  is  gradually  diminished  by  the  faihire  oflw 
external  senses.  But  this  arrest  of  communication  doea  not  at  om«  prevent 
the  development  of  ideas  within  the  brain.  Certain  groups  of  cortical  wH» 
may  remain  active  atler  the  establishment  of  sleep  in  certain  other  giwim. 
I^eprived  of  tbat  guidance  which  is  derived  fi*omtlie  impressions  of  iieiiM,lW 
attention  of  the  waking  portions  of  the  bmiu  is  attmetod  to  »ucii  iropromm 
of  internal  origin  as  may  arise  in  tbe  territoriee  of  the  pneumogajfiri':  v*i 
sympathetic  ner\es.  ifciicc  a  succession  of  erratic  ideas,  attended  iriUi 
varying  degrees  of  consciousness,  dependent  upon  the  degroe  of  unifttmiiij'iB 
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the  (Condition  of  the  pftrtiral  jiortinn  of  the  hraiii.  Or  dwturbing  causoH  nmy 
ho  originated  in  the  cerebral  centres  themselves.  Groups  of  oelm  which  hiive 
acquired  un  exts'ssive  t>r  imirbiil  imtubilitv,  may  utill  continue  to  perform  a 
certain  amount  of  fiinctioniil  work  a*i  h  coni*G<meMce  of  previous  iiupresaionit 
tliat  have  not  yet  becu  ert'acoil»  ami  thin  work  will  produce  re«idt«  in  the 
field  of  coiiHciousin?*!**.  But,  through  Uw'k  of  a  nimultantMHw  pitHluetioii  in 
conAoioiisncs^,  of  that  vast  complex  of  associated,  iierceptions  and  conceptions 
which  is  occasioned  by  the  coordinated  activity  of  all  parts  of  the  brain 
during  the  waking  state,  this  isolated  cell-work  excitet*  only  im|)erfect  tmina 
of  thoutrht,  which  mnst  iic».*es(yirily  profjress  ntV*r  a  very  imperfectly  onlered 
fHshinn.  Such  processes  constitute  what  is  calK'il  a  dream.  >Vlien  tne  spt^Mal 
function  of  the  cortical  cells  is  rapidly,  uniformly,  and  completely  arretted, 
plecp  is  profound  and  clivamlosA  llie  development  of  this  cimdition  ifl 
accompanied  by  a  comparatively  ansemic  condition  of  the  cerebral  substance. 
Thifl  comparative  anteuiia  is  the  result,  rather  than  the  cause,  of  sleep.  It  \a 
efFoete<l  by  the  intervention  of  the  nerves  which  regulate  the  aupjdy  of  blood 
for  every  oi-mm,  in  strict  accordance  with  the  degree  of  its  functional  activity. 

Quite  unlike  the  advent  of  natural  sleep  is  the  stormy  introduL-tion  to  the 
BltHip  of  iirriticial  ann'sthiaia.  This  is  due  to  the  fact  that  the  anwathetic 
Bleep  18  produced  hy  the  action  of  a  foreign  substance  of  a  paralyzing  nature, 
to  which  the  tissues  are  wholly  unat^justed.  The  initial  etlects  of  contact 
■with  such  a  substance,  are  contraction  of  irritable  protoplasm,  liberation  of 
motion,  phenomena  of  excitement.  Tins  produces  all  increafiod  oireulation  of 
blo»xl,and  all  the  functions  of  the  nervous  system  are  momentarily  exalted  by 
the  combined  aoti^m  of  increaseil  blood-snpply  and  local  irritation  of  nervoim 
matter.  i3ut  the  conspicuous  and  characteristic  phenomena  of  amiMthesia  are 
caused  by  the  paralyzmg  enerx)'  of  the  amcathotic.  At  first  the  vasculur 
walls  contract,  as  a  consequence  of  tlicir  local  irritation  by  the  medicated 
blood.  Hut,  almost  immediately,  they  begin  to  relax  under  the  paralyzing 
influence  of  the  drug,  and  an  increased  supply  of  blood  reaches  the  muscular 
and  nervous  substance  of  the  heart.  This  orgati  contracts  more  vigorously. 
And  pTOpeIrt  through  the  dilating  blo(>(lvcssclH  a  larger  amount  of  hkxxl,  to 
Btimulute  the  brain,  the  spinal  cord,  and  cvcrv  portion  of  the  bod}'.  A  gemy 
ral  though  temporary  incpcaso  of  function  16  tiie  result.  Muscular  movement 
and  refle.x  action  are  exaggerat^'d.  The  sensory  apparatus  is  in  like  manner 
rendered  more  efficient.  I'ainful  sensations  may  thus  be  briefly  intensitied 
by  the  means  that  are  employed  for  their  abolition.  But  tliirf  stage  of  ex- 
citement ia  soon  jvasscd.  Tmnsported  by  the  blood,  the  anspsthetic  s<H>n  per- 
vades the  higher  nervous  ganglia,  and  depresses  their  activitv.  The  action 
of  the  heart  is  thus  retanlcJ,  and  the  pulse  recedes.  In  like  mamier  the 
xiiuvenientfi  of  respiration  arc  again  brought  down  to  the  normal  rate,  or  even 
below  it.  The  cirele  of  the  intellectuar  functions  is  progressively  narrowed 
by  the  progressive  paralysis  of  the  cortical  cells,  and  the  connection  of  ideas 
is  disturbed  by  the  increasing  disconnoction  of  the  centred  in  which  they 
arise.  Complete  paralysis  of  these  organs  is  followed  b}'  loss  of  consciousness 
and  aniBsthesia.  If,  now,  an  equilibrium  be  established  between  the'intro- 
(luction  and  the  elimination  of  the  stupefying  vapor,  the  anipsthctic  pn)cesa 
may  be  continuously  siistainod.  But  if  it*  introduction  bo  urged  beyond  the 
[wwer  of  the  tissues  to  free  themselves,  they  become  supersaturated,  and 
systemic  death  is  the  final  result. 

Rejis«ming  from  analog}',  it  h:is  been  sugt^esteil  that  anTcsfbctic  substances 
modify  nervous  tissue  by  a  sort  of  coagulation  of  its  protoplaj«m.  But  coagu- 
lation is  incompatible  with  life.  Keeping  in  mind  the  fact  that  the  eflect  of 
anfcflthetie  substances  is  temporary,  it  seems  more  prebablo  that  they  operate 
by  iuhibition  of  those  chemical  processes  which  are  associated  with  the  libe- 
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ration  ami  ditfusioii  of  motion  throuichout  the  system.  Among  the  ptWo- 
pliu;mio.  molceuletit,  the  8ut>staiice  acta  tlie  |>art  ol'adcruen.  like  aclood  hoMiiA 
the  8iu»  and  the  earth,  hindering  the  energicB  of  one  from  actmg  njym  tb( 
suMceptiblc  matter  of  the  other.  Too  frequent  repetition  of  this  actioOfboi. 
ever,  cvcntuuteK  in  the  produetiou  of  eertain  jxiniianent  niCKiificuliowintk* 
oouBtitutiou  of  living  matter.  These  arc  bi*l  illustrat«i  hy  refereooe  tolht 
[)crmauent  alterations  of  ntrvous  tm\ie  which  are  produced  by  the  imiioli- 
rate  use  of  aluohulic  amet^thctics. 


Mode  of  A»Miyi8TKRmo  An^ssthbticb. 

The  patient  should  occupy  a  recunilK'nt  iKwition  in  onler  to  lacilitau  ibc 
circulation  of  hlood  between  the  heart  and  the  brain.  Clothing  elionWlK 
mljiisttd  in  a  way  to  permit  the  Ireest  j-espiratory  movements.  TLe  «»*■ 
thetic  mibfitanoe  may  onlinarily  be  inhaled  as  it  evaporates  from  a  naiitni 
placed  over  the  mouth  and  nostrils.  Innumerable  fonn«  of  more  or  Ift^Miu- 
pUcate<l  apparatus  have  been  rontrivwi  for  the  adniini«tration  of  graduatcl 
quantities  of  ame«thetic  vu|H)r;  hut  the  majority  of  the-iie  inlialers  aredirtv, 
cumbrouH,  dLsippointinj^,  and  un,-Hfe.  For  ordiiuiry  uho  nothing  has  ret  Uft 
found  better  than  the  f^iinple  napkin  or  iU  equivuleut,  For  the  ailtniiudn- 
tioii  of  nitrous  oxide  ga^^^  a  ttptx-ial  foion  of  ujhaluig  apiiuratiui  ia  mtemrj. 
sineo  it  ia  important  tlmt  all  all"  be  exeludoil  dtirm^  the  act  of  inhalitW. 
(Figs,  S7,  3H.)  A  very  ingenious  and  useful  inhaler  has  been  coulrivtti  Ir 
Mr.  Clover,  an  Kiifjli^h  ^ureyiju  of  Uuye  expcrienrc  with  aiuesthetics^foreiilw 
the  Bucccfwive  or  the  HiinuUimeoiw  iimalation  of  nitrous  oxide  gas  andctbff 
vapor.  (Fig.  39.)  With  these  exceptions,  the  siniploet  meana  of  intn^dncirj; 
the  auffifithetic  vapor  mto  tjie  hm»j  are  always  the  best.  During  the  *!/» 
time  of  inhalation,  the  condition  of  the  [wtieiit  should  be  coritinuully  ('hwrM'l 
by  an  ex]>erienced  physician,  and  tlie  earliest  symptoms  of  danger  fiUooiil  Ut 
immediately  noted  uud  opposed  hy  vigorous  trc-atmcnt.' 


Accidents  of  Anesthesia. 

In  certain  rare  eases,  death  may  occur  sudiknly  during  the  act  of  inuqffll 
inhalation.  Tlie  movemeuti*  of  the  heart  and  of  the  respirator)-  orgnnB  «vti 
to  be  almost  instantaneously  arrested;  tins  accident  tseldom  occurs  uiiK*'fj- 
^tient  has  been  greatly  ciit'eehled  hy  previous  disease  or  by  hemnirb.''- 
Deatii  by  asph/xia  may  oci'ur  during  the  act  of  inhalation.  This  Bcckia' 
might  be  occasioned  by  the  use  of  a  bndly-adiustcd  iidnding  apjaramN  m  i'j 
suffocation  with  numerous  wet  napkins  crowded  uj^on  tlie  face;  but  thi*  tuifci 
be  an  ext'cedinciv  unusual  event.  It  is  when  the  trachea  ha«  boeu  nwyliftiii- 
cally  obstructed  Lv  the  entrance  of  blood  from  u,  wound,  or  by  the  ir."-  "  ■ 
of  fragmontfi  vomited  from  the  stomaeh,  that  asphyxia  is  Ijeyond  lii 
eaiwe  of  death.  Asphyxia  may  occasitnially  be  pro<luced  by  the  induct.^i  - 
tcjuic  con\'ulsion  of  the  respiratorj'  muscles,  ad  a  reflex  coiiaequencr  o;  iht 
local  irritant  action  of  chlorofonu  vapor  when  brought  in  cuutact  widi  tlw; 
laryna^'al  mucous  surfe^es.  Ordinarily,  however,  tlie  wmeequenccs  of  >U'ii 
local  irritation  arc  confined  to  the  pro<tuction  of  a  tumidtuous  eolith.  M-^*^ 
fiwjuently  the  intervention  of  diuigcr  manifests  itself  by  prolongntioii  of  *1"* 
stage  of  excitement.    The  muscle*  may  iinally  pass  into  a  condition  of  ri?' " 

>  [Parthor  rotnarki  upoD  thu  adminintratlon  of  special  »iiiMUi«Uca  wiU  be  found  nmJti  ti* 
head  of  thtf  diffenmt  agents  emplojred.     Bee  pp.  424  it  tq.'] 
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ity»  during  wliich  the  pulse  suddeiily  dity»]ifK«r4,  ixspirBtion  i-cnms*,  «iiil 
occurs.     Death  in  all  such  atucs,  and  thuy  fomi  the  viwt  luujoritv  ^4  u 
examples  of  dualh  tluring  tJie  uiia*thetic  j»rocc*w,  U  tlie  diroL-t  result  cif  ilir 
t*ixic  efl'ecta  of  tliu  driic  mion  tlie  niTwan  cmircji  which  jtrwide  (»vcr  tlit-  ait. 
of  circulation  and  rcitpiration.     It  it?,  therefore,  imi>os!-ibIc  to  implor  any 
aiiff*4thetip  ag*'nt  without,  in  tjoine  Hunill  dcg^cut  Ivast,  uppnutrljiiiic  thv  o.«- 
fines  of  daik^or.     All  diBoascH  whit-h  tliuiiiii^h  the  cnerj;;^'  of  tin.*  Itisirt  ind  of 
the  lungs,  teud  to  iiK^r'caac  tlio  duiigen*  of  anient hL*8iii.     ]lL'iiinrr)uige,iDUfl>> 
pcnuiL-e,  fo)d,  hungiT,  want,  misory,  mental  anxiety,  h**  of  slet:)».  fatigtie,ue 
all  cauBtw  of  danger,  bfean»*e  they  serve  to  depress  the  vital  euergiejt.    Since 
tiufltK'atioii  by  the  passage  of  fooa  into  the  trachea  haa  otvurrml  ilnritig  l}ie 
act  of  vnmiriiig  excited  W  the  aiiiwthetic,  it  is  advisable  to  adiuinirtor  the 
vapor  at  a  time  when  tlie  stoiuach  w  jirobably  iiiiijtty. 

The  mtc  of  inhalation  raay  become  a  sotinw  of  danger.     Jlattty  eatantko 
of  the  tissucw  with  a  powerful  ana-ftlietic  luay  aiuiw  iJ^Kjcdy  death.    TW 
prinmiT  stage  of  aiuesthcsia  is  a  jHiriud  of  exciteiueul,  duruig  which  it  i»But 
mqiossible  that  fatal  syneo|K;  ruav  ittiuU  from  overstimulation  of  thecsrdiac 
inhibitory  apparatus  Ix'fna'  tlic  fully  tuxii-  action  of  the  drug  has  faeeo  dW 
played.     Convulsions  may  tlmt*  Ik?  tirttused,  and  may  pmduco  aeath  Ij^amal 
of  rwpinition,  or  they  may  be  the  forenmnerft  of  tatal   nyncope.    Staldfiii 
cxeitunieiit  of  the  reflex  apjwiratuti,  by  incision  of  the  skin  before  com^eCr 
aliolition  of  seu^bility,  may  in  like  iiuuuier  become  a  cause  of  death.    It  i» 
for  this  reason  always  best  to  produce  complete  iuseusibility  before  the  aiiu- 
mcncemciit  of  an  operation,  even  though  a  certain  slight  risk  of  ovcMita* 
tion  of  the  tissues  be  thus  incurred. 

As  a  general  fact,  childn-n  ai-e  rcntarkably  tolerant  of  anffiftthtfiiu  Tbf 
rapid  rat*  of  circulation  and  re^plnition,  and  the  lorgc-r  u'lative  suriaco  ti 
their  bodies,  pro\ndQ  tor  a  speedy  elimination  of  the  anesthetic  aal»tMf*, 
80  that  cumulative  ettects  are  almost  out  of  the  question.  Afffdj>erKtiu,(^\ 
have  been  claimed  as  more  than  ordinarily  fiivoruble  suhjects  for  artifiwl 
nniesthcsta.  Few  old  people,  however,  become  the  objet^trt  ot  sucli  exiieriiaaii. 
and  the  fatality  amun^^  them  nmst  therefore  sci>ui  to  l>i>  K^s  than  anioog  i1k 
middle-age<l  wlio  form  the  niaiw  of  patienttt.  To  such  eUhrly  patients ane- 
thetics  should  be  admiiustcrt<l  with  more  than  ordinary-  i-are.  for  with  tb(«i 
the  phunomemi  of  amcslhcHia  are  liable  to  assume  au  adyiuuuic  chanrh'f 
Women  resemble  children  in  the  rapidity  with  which  they  3*ield  to  tnluJatiaL. 
It  has  been  thought  that  they  are  less  liable  tlian  mcii  to  the  ftcddffit  at 
eyncoiw  (luring  arifesthtwia.  At  the  menstrual  ejwch  they  anj  ihopb  tfaa 
usually  liable  to  nervous  excitement  and  f<i  hallucination.'^,  hut  ara  otbvne 
not  excessively  exposed  to  danger.  During  the  |K.'rioJ  of  pregnancy^  vad* 
from  the  risk  of  injury  througli  violent  muscular  efforts  m  the  ttigi  ^ 
excitement,  there  set^ms  to  be  no  imusual  risk  from  artifiiial  aianlnMa. 
The  act  n^*  paiturition  aeema  to  confer  almost  absolute  immunity  froTu  dBiucif 
through  aiuesthetic  inhalation.  Peculiarities  of  temfttniinrttt  and  njnMit^^ 
appear  to  exercise  no  appreciable  elt'ect  uik>u  tlie  courtH.*  of  aniastbflBUL  A 
prvliw position  to  8yrioo|je  does  uuleal furnisu  a  contra-indicution  totbfl  b*^ 
anii-Hthetics. 

Various  diseases  of  the  brain  and  /(/'i«itZ  ror*/,  e-siXH-ially  HUchftB  aai»«^ 
upon  the  medulla  oblongata  and  its  neighborliootl,  increase  the  daiocr  *i 
accident.  Kpileptica  are  very  liable  to  convulsion  during  the  Rtae>o  of  Oint'- 
ment-,but  tlie  immediately  suhsetj^uent  stage  of  resolution  is  suf':^  ■  '.  fsv-'i- 
able  to  warrant  the  adnunistration  of  oucesthetics  to  such  i  .  Ti".' 

same  thing  is  true  of  liystciv-cpilepsy.  Alcoholic  intoxication  and  tlt-lin^i^ 
tremens  jirohibit  inhalation,  hccaviKc  of  the  cxistmg  tendency  to  <hatl  &W 
exhaustion  and  synoo[ie.    Surgii-al  shock,  for  the  same  niifloa,  fniuEtitatfli  * 
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eondition  nnt'avorablp  to  the  emjtloj-mfiit  of  aiui'ftheticp.  (Juiwhot  wonmlfi 
germ  to  t'onu  an  exception  to  thiB  rule,  pi-obabl^*  bitrauw  of  the  great  nervuiiw 
exaltAtiuu  whieh  ueually  precede*  tlieir  inflirtion.  All  forms  of  pulnwTKiri/ 
and  intntthnnicic  <ii.tta&-  add  to  the  riskw  of  artifielttl  an«wtbc«ia,  not  llirougti 
«iiy  incn^mcil  liuhilif^'  to  anphyxia,  but  Ly  reaeon  of  the  greater  probability 
of  the  oit'urrencri'  of  syncope.  For  the  same  reiwon,  organic:  diseases  of  the 
heart  or  the  larger  bloodvessels,  ovirK^dintc  "*"  'be  heart  with  tat,  and  fatty 
degeneration pf  it*i  muscular  structuiv,  should  preclude  the  nt^e  of  una'sthetics. 
A  slow,  in-egular,  and  fet-ble  pulse*,  atwntMatcd  with  pnn'tmlia!  |»ain,  difficult 
respiration,  general  lassitude,  and  evidences  of  degeneration  in  tissues  aoeessi- 
ble  to  obaenatioii,  should  excite  sufipicion  of  tl»u>  fomi  of  morbid  change. 
The  violent  jialpitations  of  aiuemia  should  exclude  the  more  jKitent  ames- 
thctics. 

A  eondition  of  excitement  and  terror,  preceding  the  act  of  inhalation,  may 
increase  the  risks  to  w}iit_-b  tliu  individual  is  subjected.  A  certain  ninouat  of 
encouragement  and  reas^ni-ance  of  the  timid  ]>atient,  together  witli  rejicated 
stimulant  dot^eti  of  alcohol,  should  always  precede  the  exiiibition  of  the  an«38- 
thetic  in  such  neurasthenic  casea. 

Tlie  risk  of  accidcjit  varies  greatly  in  acconlanw  with  the  nature  of  the 
substance  selectwl  for  the  pniauction  of  insensibility.  It  should,  however, 
always  be  remembered  timt  no  anie«lhetic  agent  is  absolutely  free  from  risk. 
Every  [jatieut  should,  therefore,  be  made  an  objet^t  of  sjiecial  study  before  the 
commencement  of  inhalation,  and  all  possible  contra-indications  slioul<l  lie 
fully  considered. 

Treatment  of  thr  AccirEyrs  of  AN-KSTHEsu.^Irritation  of  the  rcepinir 
tory  jiassages  caused  by  inlialation  of  autesthetic  va|K>r,  s<K>n  subsides  alter  the 
occurrence  of  complete  aniwthesia,  or  after  removal  of  the  cause.  If  it  jier- 
eist«,  the  purity  of  the  substance  should  be  determined.  Vomiting  not  un- 
frequently  occurs,  esin^cially  if  food  has  been  nK«nlIy  taken.  It  is,  therefore, 
expedient  to  defer  inhalation  for  three  or  four  hours  utHer  a  meat.  Tlie  sen- 
Bation  of  Buft<K-ation  \vhich  oOcn  oppn'ssett  the  |wticnt  during  the  earlier 
stages  of  inhulution,  may  Vie  ivlieved  by  lamer  dilntinn  of  the  vapor  with  air. 
If  the  ante^thetio  is  tjiveii  upon  a  napkin,  the  cloth  eliould  be  raised  from  tlie 
fece  for  a  few  se<;on<i^  Tolerance  of  the  vapor  will  soon  be  establishetl,  and 
inhalation  may  then  tw  rapidly  conducted. 

The  princiiml  dan^n  during  iuhulatiun  are  ihc  arrest  of  rcs^nrntion.  and 
the  cessation  of  cardiac  movement.  As  a  general  thing,  if  rt^fptmtioji  ctui  l*e 
sustainiHl  the  heart  will  cr)iitinue  to  net.  It  is,  therefore,  im|Kirtant,  whenever 
alarming  bvniptjHiis  ap(>t;ur,  to  guaiil  tlie  )>r(^ithing — even  to  the  extent  of 
producing  artificial  respiration.  This  may  Im  ettccted,  preferably,  by  the 
methods  of  Sylvester  or  of  llowanl.  The  tongue  may  be  drawn  forward, 
not  bccauw  the  glottis  can  be  thus  opened^  but  for  the  sake  of  the  reflex 
actions  of  respiration  which  may  be  excited.  Karadaic  Ktimulution  of  the 
thoracic  surface  may  also  be  attempted.  A  powerful  current  should,  Imw- 
ever,  be  avoided ;  and  the  application  should  bu  restricted  to  the  right  side  of 
the  body,  in  order  to  escape  ilie  risk  of  arresting  the  movement  of  tlie  heart 
by  the  passage  of  electricitj*  through  the  enfeebled  organ.  For  the  use  of 
electrieit}',  the  best  metliod  consists  in  placing  one  electrode  over  the  track  of 
the  right  phrenic  ner\'e,  in  the  net^k,  wliile  the  other  ehitrode  is  appliefl  Uy 
the  wall  of  the  thorax  over  the  sixth  intercostal  sjwtx;  on  the  right  siae  of  the 
body.  >Ilectri<ail  stimulation  should  be  associaU«il  with  the  attempt  to  pixv 
duce  artificial  respiration  by  Howard's  niethcMl — the  electrical  circuit  lieiiig 
completed  during  the  elevation  of  the  riW,  and  interrupted  during  the  tune 
oi'  their  descent,     Insutllation  has  Ijet-n  reconimen<led  as  a  ineuus  <if  filling  the 
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Iung»  with  air;  Imt  if  performed  in  the  onliiiary  wuy,  it  \s  likely  to> 
the  tttomucli  rathi-r  thuu  the  lungs.  If  a  flexible  tuW  bo  pa!*»*e<l  tlimuirli 
glottia  into  the  trachea,  or.  more  easily,  throuch  a  tracheal  i»iM-'iiin^,  tlu-  Im 
may  then  I>e  easily  jille<l  with  air.  But  nut-h  nijinopuvn;-*  t-imftUiiK-  vala 
time.  Complete  inversion  nf  tlie  Ixxly.  so  tliat  tlie  head  shall  be  thowugUj 
dc^>rc88ecl,  aftbrtls  the  moat  spewly  and,  oertnlnly,  one  of  the  eun«t  meaw« 
relief  when  oiirdiae  .vjnrope  is  exliibiterL  Tesu-d  in  the  pbysiolngif.'al  Ut«(M- 
tory  upon  the  lower  antnialb,  in  whom  ehloroform  hwi  produi-eil  op^«KnI 
death,  this  method  of  nwnw  Station  hap  in  numemiw  cwtet*  ^\'ieMed  v< 

8p:<-uous  results.     Unfortimatoly,  however,  the  cnergj'  of  (certain         

subsUmees  Is  ik>  ^reat  that  no  de^'t*  of  vigilancx*  <-an  ob\iate  danger,  oorl 
the  luoHt  Bcieutiiic  methods  of  relief  always  efl'eet  ft  peatonition  when  I 
pilient  huH  eeascHl  to  bpcathe.  The  only  real  apprwaeh  to  safety,  the  onlj- 
irreproaeliuhlo  ooni->»o  of  aetion,  Mcft  in  complete  aiMtinenee  from  tbeee  prt«i( 
dnigrt.  The  adminiBtration  of  iitrfipine  iin>vioug  to  the  commencement  of  io- 
halation  liiw  Ix-en  rei^-oruMiendetl  with  a  view  to  protection  against  sjnuiipi'br 
its  »timuluut  (.•flft'et  upon  tlie  heart.  Tliuugh  it  ne  a  fiict  that  the  drag  ivrrtt 
tti  aceelvrate  tlie  mnliai*  cnntrartionrt,  it  certainly  has  a  pimilyzinff  efiifl  tiprn 
the  imenmopiBtrio  nerve  coniiectinnri  of  the  heart ;  so  that,  whilelt  may  tl»v 
retitwlly  protet^t  that  organ  from  violent  inhibitory  nhoclcK  transmitted  tlimiij;!! 
the  vatfi^  it  \»  doubtful  whether,  in  uiedic-inal  doees,  it  can  (jftert  any  Iwneiit 
greater  tbuii  may  result  from  the  action  of  the  uiuestbt'tic  itself! 


Employment  op  An^cstiietics. 

Aktipicial  Anesthesia  in  SiTHqebv. — Briefly,  it  may  be  awnmeil  tU 
every  painful  and  lon^-conlinucd  o|)eration,  upon  a  patient  who  preaente  ticw 
of  the  i-oiitr}i-Lndi<-uriont*  already  conftidereil,  coiistitntert  an  occaeiou  for  Ae 
induction  of  artiticial   ann'sthoMm.     11}'  the   aid    thus    procured,  laaiiv  o(< 
nitiouft  ill  Hurgery  are  rendeixid  fWicililu  which  othenvise  eoulil  nin-ly  W'\i 
|Kwed.     It  ha.*,  moreover,  been  asserted  tliat  by  the  use  of  aiiH«thetit« 
mortality  after  8urgiH.-al  operatioiw  baa  been  considerably  rednced.    Wit 
undertakui^  the  dLt«cuiwiou  of  a  question  into  which  mimerous  other  eUi 
must  in   fmruL'Mft  be  atlniitted,  it  may  safely  bo  conceded  that  the  removil 
that  (lri:ail  i^t'  pain  which  wa«  always  so  fonnidable  an  olwtJicle  to  early 
ratitm  for  the  relief  uf  disca.'*e,  and  the  diminution  of  the  dantrer  of  exlun^ 
tion  by  iiiiin  durint;  the  time  of  operation,  have  largely  contribute  to  an  ui- 
cpease  of  safety  in  ^ui^cry.     It  (*hould  not  be  torgotten,  howerj^r,  tliat  lourf 
blootl  may  be  favoretl  by  the  action  of  auK»(theties.     The  depressing  efiwt''' 
the  more  powci-ful  unieatbetie  snljetances  may  sometimes  exercise  a  prpjiidK-TaJ 
effec!t  upon  the  convalescence  of  exceptional  indtvidualK.     TVarli  niiu    ■ 
during  the  act  of  inhalation.     But,  notwith.-itanding;  all  thtw  p*^icwiliil.!' 
can  scar<-ely  be  doubted  thsxt  the  sum  of  hniiian  rni.ser)'  huf!  l>con  euusidenl'l}' 
reduced  b}'  the  employment  of  aua'sthetics  in  snrgerj'. 

Abtipicial  Anesthesia  rx  Obstetrics. — The  eraplo\inent  of  etbrr  fori 
relief  of  the  pains  of  child-birth  soon  followed  its  intiioduction  in  (mip»iT.  Sir 
J.  V.  Simpson  becameat  oik*  a  mo<Ht  enthusiastic  ad\"ocato  of  the  ne\v  lu'  " 
which  8<x)n  became  naturalized  throughout  the  ijrejiter  jiart  of  the  oi^ 
world.     Objcctious  to  the  pnictiee  have  Ix-en  raised  on  the  ^nuul  tti  in  ' 
fcrence  with  a  natural  proee.-**.     It  may  be  conceded  that  iti  all  tndy  i;^  '  ■ 
labors  the  use  of  ana'stheticB  is  snpct^uous ;  but,  since  the  Bbnomwl  ■ 
tions  of  a  partial  civilization  have  introduced  so  lai^e  an  element  of  p^ii  i 
a  naturally  lalK>riout(,  but  not  necessarily  painful,  process,  the  emiil'.wi-'  ' 
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Hrtitieial  meaiw  of  relief  »  thoroughly  justitied.  I'uinful  piirturition  in  as 
jirtijKtr  a  mibjeet  for  relief  as  painful  mciiHtruatioii.  Tlio  prnpor  wtnjff  nf  lalior 
for  thi;  ii«!  nf  aniptrthetirs  nmy  Iw  allowoil  to  d(!iu!mi  upon  tlie  degreo  of  pain 
by  which  it  is  characteriz«d.  Iiilm!ation  nmy  be  eniployftl  (luring  any  Rtage 
of  fontiuejuent.  It  U,  however,  dosirablo  to  avoid  tiie  induction  of  pt\>found 
inacnsibility  during  the  earlier  portion  of  a  labor  which  may  be  prolouifed  for 
many  hours.  A  [MiiNimonioua  use  of  the  drug  slioulil  be  The  ndc,  ni  fact, 
durin|(  the  whole  (course  of  [lartuntion,  unUwrt  uwtmmentjil  interferem^  Ijo- 
oome  necesfiurv'  for  the  puiirfwe  of  i-omijUrting  tlie  dcUverj'.  For  the  prmlue- 
tion  of  anS8the8ia,  any  oul-  of  the  numerous  sutMtaneet^  umc*!  for  thi^  puqioee 
may  be  employetl;  but  tlie  obstetrieal  anesthetic  jxtr  excdlnice  is  chloroform. 
It»  couvenieuec,  it8  atri^eable  pnjpertie**,  and  the  remarkable  dcjrrce  of  safety' 
whieh  ha«  attended  it«  exhil)itinn  under  sueh  eircunistiuic^H,  have  all  com- 
bino»l  to  give  it  the  preference  before  all  other  anflesthetics.  For  tlie  graver 
ojicratioiu  of  midwiferj',  however,  when  complete  insensibility  is  desired, 
Bulphuric  ether  should  be  used. 

\S*hen  8<lniinit<terud  for  the  purpose  of  mitigating  the  Hcverity  of  painful 
uterine  eftorte,  it  is  not  neeawary  to  reduce  the  patient  to  a  condition  of  silent 
int»ennibilitv.  A  few  dro[i«  of  ehlonjfonu  vii[>orized  from  a  handkerchief, 
and  inhale<l  at  the  commencement  of  each  pain,  are  usually  auifieient.  Thus 
employe^i,  it  is  no  unusua!  thing  to  hear  a  woman  declare,  at  the  close  of  a 
te<liou8  labor,  during  wlucli  her'coninlaiiils  have  Ixwn  niont  volufjiy  utteretl, 
thill  the  wliide  period  hart  not  rtcenail  longer  tlian  fifteen  minute**.  By  this 
hitcniiittfut  nielln-Kl  of  inlialation,  the  Btmiulant  eilect  of  the  drug  is  main- 
tained. If  com{>lete  iiiBcnMibility  be  induced  during  the  expulsive  stagoti  of 
bilKir,  it  may  happen  that  nuwcular  contraction  i*  dimmishcd,  or  even  com- 
pletely arrested.  Thi»  is  the  couseuuenee  of  over-saturation  of  the  retlex 
fipiiuil  centres  with  the  amesthetic.  The  voluntan'  muscles  are  the  fimt  to 
yielil;  then  folltiw  (he  musrleH  wliich  uix*  eiiiploveii  in  wini-viduiitarj"  expul- 
Bive  acta;  titudly,  the  purely  involuiitarj'  muscular  fibn-w  <d'  the  uterun.  Ex- 
cepting oidy  caM*  of  o|>erative  interferouce,  it  is  desirable  that  during  the 
concluding  ettbrtx  of  imrturitiun  the  j>atient  shouUl  Eiulticicntly  rtowe^  her 
eenees  to  aysiwt  thy  involuntary  uterine  eflbrts  by  those  |Hjwert'uI  voluntary 
exertions  which  iire  most  efficient  in  a  state  of  eouBcioiisiietw.  If,  however, 
the  siiflerings  of  the  [latietit  combine  with  the  efl'etrts  (»f  partial  aniesthesiu  to 
render  her  uncontrollable,  it  is  Ih-ttcr  to  proiluce  complete  inseiiHibility  at  tho 
moment  of  deliven.'.  With  the  birth  of  the  child,  mluilatiou  phould  cease, 
unletw  some  mim<uul  operative  iuterfereuee  should  be  nM|nired.  The  patient 
BOon  recovers  coiisciouBuess,  and  ordiiiarilv  sufiers  very  little  pain  or  diseomtbrt 
during  the  suwwHling  (hiy.  For  the  relief  of  after-pains,  chlnrofomi  is  uii- 
mv*'K-mry,  opiati'-i  and  cblontl  hyilrate  usually  sufiichig  for  lliat  ]iurpo«e. 
The  iiew-lK»ni  iTifant  rarely  exhibits  any  untavtmibje  consoiiuence-s  from  mha- 
lation  by  the  motlier.  It  is,  nevertheless,  i>o**siiile  for  chloroform  to  enter  the 
blood  in  the  ])laceiita.  and  to  find  its  way  into  the  fa'tal  circulation.  IIopi>e- 
S^-ler  lias  dcmonstmtwl  the  presence  ot  chloroform  in  the  urine  of  a  new- 
bom  child.  Ijitiig-c<tntinue<i  udialation  of  large  quantities  of  chloroform  aiv, 
thi-refoix',  not  without  danger  to  the  life  of  the  infant.  ruerjKind  <<>'nvul- 
sions  reipiire  tlie  indiit-tion  of  complete  insensibility,  in  tt)iinwf  ion  with  other 
appropriate  nu<4lical  treatment.  Chloroform  is  ordinarily  em]»loyed  for  thiM 
puri)Ose.  but  when  prolongetl  aniesthcsia  is  re<|uired,  ether  slu'uld  be  giveu. 
The  eoatm-iiidieations  to  tho  use  of  uuieHthctica  tluring  labor  arc  the  same 
that  wbould  preclude  their  use  mider  other  circurustanccs. 

Abtifictat.  Ax^.<TnEsrA  ix  Dkntistby. — The  seaR*h  for  means  of  obviating 
the  jpain  attending  the  extraction  of  teeth,  was  the  prime  cause  of  the  utiliza- 
voi.  1.— *I7 


418 


AS.£STilKTICS   AND  ANESTHESIA. 


tion  of  nitrous  oxide  and  of  ether.  The  defective  apparatus  einplove<l  ■»  itat 
time  wttB  doubtless  one  of  the  luuscs  whit;h  ]e<i  to  the  disuse  of  I>r.  ^V 
disooverv.  It  was  nearly  twenty  yearn  after  the  experinicnte  of  the  Hj-;  ri 
dentist,  Wfore  nitrouB  oxide  was  finally  established  as  the  dental  aiueallirtir. 
Durinp  the  interval,  ether  had  been  introduced  into  the  operations  of  <ia- 
tistr>'  oy  Dr.  Morton,  but  its  place  was  sooa  taken  by  chloroform.  Thepil 
mortality  eoii»*f»{uent  upon  the  use  of  this  ngnicable  ttubstanee,  produced  i 
reaction  of  feeliiia;  against  ita  use,  but  it  waa  only  after  (Vdton  haddwn 
the  superior  wifi-Ty  of  lunghin^-gaa  that  chlomforni  waa  tinallv  aljaiiilnncdbf 
the  dental  profeiision.  The  brevity  of  the  i«riod  of  insensibility  prudtMfdbf 
nitrous  oxide,  cAi-tcctally  conuncndg  its  employment  for  all  operatiomi  u  ibfft 
as  the  extraction  of  a  tooth.  For  the  miyor  operations  of  doDtistiy,  vtlur  ii 
generally  preferred. 


Local  A.N.figTHEsiA. 

Nuntcrous  attempts  have  been  m»dc  to  escape  from  the  dangers  of  gonil 
aneesthesifl,  by  the  substitution  of  local  anawthetic  and  refrigenmt  tap^OF 
tione,  for  inhaUtion  of  generally  stupet^-ing  vapors.     The  weH-known  fflicts 
of  cold  were  thus  utilized  hy  James  Araott,     Freezing  mixturet«  of  ice  tiA 
salt  (two  i>art«  of  [jounded  ice  and  one  of  salt),  applietl  to  tlie  Ktirfett'  of  ibe 
boily,  Btion  produtT  f<mgi'latio«  of  the  part.     Tlie  skin  turns  white  and  tal- 
lowy, and  the  part  bfc(»mes  c-ompletely  insensible.     It  is  necessan'  to  tpplf 
the  mixture  in  a  gauze  liag,  to  jjermit  the  froe  escape  of  the  reeuhing  \k\\M. 
Unlbrtnnatoly,  tlie  great  difficulty  of  jimitine:  the  extent  of  refngentica 
must  always  servo  to  restrict  the  usefulness  of  this  method.     If  it  W  dwbtd 
to  prfxUii.'t'  insensibility  exU'^ndiiig  to  the  deeper  parts  of  u  limb.  It  will  W 
dimciilr  lo  dispi-nse  with  a  (k'grett  and   a,  duration  of  cold  which  niurt  «►■ 
<hmger  the  vitality  of  the  superficial  tissues.     Amott'e  methixl,  therefore, hae 
found  comparatively  little  favor,  and  local  aiu^Mthcsia  was  not  generally  em- 
ployed until  B.  W.  Rieliardson  (in  IKHK)  introduced  to  English  surgmulfao 
method  of  prcwineiug  local  anwsthesia  by  the  concentration  of  an  ethered 
spray  ni«)n  the  part  to  be  deprived  of  sensibilit}'.     This  o]>eniti(^in  is  eauilt 
performed   with   an  oi-dinary   han<l-hall   atomizing  apparatus.     The  rapid 
evamration  of  ether  thus  pulverized,  produces  refrigeration  of  the  ti»oe» 
with  which  it  is  brought  in  contact,  by  abstraction  of  the  lieat  whicfa  ib«y 
contain.      For  this  reason   the  more   volatile  ethers  are  to  lie  prrfwrei 
Richanlson  einploved  a  mixture  of  anhydrous  ether,  sp.  gr.  0.720,  and  amylic 
hydride,     Henry  .1.  Uigelow,  of  Bost-on,  recommended  the  use  of  rlii:  '  " 
one  of  the  products  resulting  from  the  disiillutinn  of  petn_>leunt.     It- 
gravity  is  only  0.625,  and  the  lt(piid  will  Ixiil  in  the  palm  of  the  hanti. 
plete  congelation  of  the  tissues  renders  it  ditfimlt  ti>  operate  uiion  ti 
the  usual  way.     Richai-dson  finds  it  necessaiy  to  discanl  the  fcniit, 
supply  its  pliK-e  witli  cunctl  scissors.     It  is  not  easy  to  discover  tlic  :- 
bloodvessels  in  a  mass  of  frozen  flesh,  and  tJieir  ligation  itfter  the  paru  hfi« 
thawed  is  always  painful.     For  alt  the  graver  operations  of  surgeiy,  pw**' 
anaesthesia  must  thereJbre  be  jjreferred. 

Carbonic  acid  gas  has  been  used  from  time  immemorial  as  a  Iot«I  »i  ■ 
The  stone  of  MenLjdiiH,  and  the  familiar  yeast  poultice,  owe  their  vir 
the  Io«:al  anwstlietif  effect  of  this  gas.     The  good  ctJ'ects  of  aerated  i 
crtervesceiit  wines,  kumvHs,  and  fennenting  ]«ste,  in  irritable  onndit''*'^* 
the  gastric  nuKJons  nienihrane,  are  in  groat  measure  due  to  the  rarbot 
■which  they  L-ontnin.     For  a  brief  pciitul  the  pains  of  uterine  iMiiwif  ban  i"* 
al!eviat(.*d  by  injection  of  water  charged  with  this  gas. 
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The  eflect  of  the  local  apjiUcation  of  the  ethereal  auiesthetics  is  exceetliiiply 
viirUibte,  ilt'ift-ruling  irhiefly  ufKiii  the  dfg'reo  of  volatility  of  the  Kiihstnurc. 
Chloroform  is  for  this  r(ai«on,  iw  well  iw  for  it«  own  iTitriiimu  qualitie**,  more 
fNitcnt  tliaii  ether.  AVheii  liimlercd  from  cvaiKiratitJii  by  covering  llie  iMtrt 
with  oiled  gilk,  tlie  local  tittect  of  the  aiiiesthotic  w  greatly  intent^itieU.  As  a 
^tieral  nile,  the  more  raj>id  the  eva]x>ration  of  the  Bub^tance,  the  lc*s  j»e^ 
HiHteut  is  its  aiiawthctie  cffwt.  I)ilutc<,l  with  oil,  or  combiiicd  with  uijgucutai 
the  powerful  agents,  like  ehlon^fonu,  inuy  In;  enipIoye<l  with  exeellent  effect 

§liu'  tlio  relief  of  demml  pains  ami  suporfieml  iieumlgiaa.  Pure  ohlorofomi 
iippMed  to  tlie  ^kin  [troduees  a  ix>weriul  coimtor- irritant  effect  by  virtue  of  its 
directly  stimulant  aetion  upon  the  cutajitH^iiitt  iierveri  and  capillarien.  The 
bumii)g  iHiuiiutiou  thus  uroucied  is  huou  sueeeeded  by  ee^wation  of  [Miin,  due  in 
part  to  the  loeal  stimulation,  and  in  part  tu  the  mibsequeiit  dimiuution  uf 
BenBibility  in  the  affwte<l  nerve*i.  lit- lief  thus  obtained  is,  howevur,  not  very 
|>eniianent,  and  \»  restricted  to  superficial  nenralgia^i  aloue.  For  the  iiHltie- 
tion  of  insensibility  sufticient  tor  the  [minless  ikerformance  of  the  ll^ior  ojn-ra- 
tionB  of  surgery,  geiiurat  aua-sthesia  luust  bu  employed. 

^  AnjBsthksia  by  the  Aid  of  Electricity. — An  American  dentiHt,  Dr.  J.  B. 
Francis,  attempted,  iu  1857,  io  annul  the  iwiu  of  extnictuvg  teeth  by  passinji^ 
an  electrii-al  hlnnjk  through  the  (o<tth  at  tlie  iiii^laut  of  its  evulsinu.  After 
numerous  trials,  it   bci^amo  (;learly  evident  That    this  method    coidd   avail 

I  nothing  except  by  substitution  of  one  form  of  i>aiu  for  another.  The  opera- 
tion was  soon  ahandoiie<l,  and  tlie  success  of  nitrous  oxide  in  dentistr)'  lins 
nearly  obliteraleil  the  recollection  of  electrital  aiuvatliusia.  The  attempt  to 
produce  lo«d  anie-sthesia  in  surgii>al  oijerations,  by  coruiecting  the  knife  witli 
one  of  the  rlieophores  ot  an  electrical  apparatus,  fared  no  better.  The  coni- 
biiml  action  of  cK'ctricity  and  liK-ttl  anodynes  lias  Ikk"!!  nroveil  to  owe  all  it* 
efficacy*  to  the  action  of  tiie  drags  placed  in  contact  with  tlie  skin,  and  not  at 
all  to  the  electrical  current. 


I 
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Anjjstijksia  by  RAPin  RBSPiaATiON. — A  method  of  producing  iriaenftibility 
by  rapid  biieatbiiig.  sufficient  for  the  painhras  pertbrmance  of  minor  surgical 
oiierations,  lias  been  suggested  [by  Dr.  lionwiil  and  Dr.  A.  llewsonj.  Since 
the  partial  ana-rithcsiu  thus  induced  is  largely  dcjK-iident  upon  accumuialion 
of  blood  in  the  veins,  overehanfing  the  vessels  of  the  brain  with  ini^H'rteetly 
oxygenatcil  blood,  the  mcthotf  «nmot  l>c  c<immcndt'd.  Iu  elderly  hubjc*.'ts 
with  brittle  bUKKlvessels,  cerebral  hemorrlmgc  might  thus  he  occasioned. 
Local  aufeethesia  should  be  preferred  to  this  method.  It  is  not  improliable 
that  aome  of  the  cases  of  insensibility  to  jiain  which  are  placed  in  tiiis  cato* 
gory,  may  be  really  examples  of  Bell-nypnotism, 

AxASTHESiA  BY  IsTRAATNOUfi  INJECTIONS.— EthcF,  oliloral,  and  chloroform, 
have  been  frequently  admiuisterefl  by  hypodermic  uyectioii  as  nmiwlies  tor 
neuralgia,  and  their  etlecte  have  lxH.'n  highly  esteemed  by  certain  observers. 
The  (lain  which  attends  the  act  of  uijection,  and  the  subBe<|uent  danger  of 
abscess,  or  worse,  has  prevented  the  wide  exteurtitm  of  this  niethtHl.  Dr.  Or^, 
of  Bonleaux.  consequently  (1H72)  reconimonded  the  use  of  chloral  by  intra- 
venous injection,  as  a  mcims  of  jiro<lueing  surgical  anfestlie»<ia.  By  tJic  aid  of 
a  properly  adapted  canula  and  syringe,  he  slowlvintnMhiced  into  a  superficial 
vein  four  to  ten  grammes  uf  chloral  hydrate,  ilissu>lvet!  iu  three  to  Hve  parts 
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of  wat<?r.  After  a  poriod  of  time  varying  from  six  (n  forty  miDut<«. 
patioiit  berttme  comiilott^Iy  in-wnaible,  and  cotitiniiwl  in  thin  state  for  n  it 
»i(lumble  time,  in  tit1t,y-throeca«eB  reported,  the  shortest  fK-ri^xl  of  ameethc 
WBA  ten  minutet> ;  the  longest  was  three  houiv.  Two  deaihA  otfi'mml— um 
without  any  visible  lesion,  (he  other  iti  ponso<iuence  of  stippuratix-e  plileWtw. 
The  diUituUius  and  the  danger  of  tJiirt  nii;tho<l  are  thus  sufliciently  iinlicttwL 

Use  07  Ak^sttietio  Mixtures. — The  risks  of  cardiac  ajniixipe  and  r»i*ini- 
tory  parnlyflifi  whicli  attend  the  use  of  c-hlorofomiand  the  stronger  amexitbetios 
have  oucasiouefl  the  au^,i?eatioii  of  various  mixtures  desitniwl  to  stimniirfe  tbo 
eardiae  and  respiratory  ncr\'oua  eentroa  dnriii^^  theaet  of  inhulation.  00  v^ 
titi-jiailhif  has  been  n<lded  to  ohlorofomi  with  alh'ged  flun^ORsfnl  results,  Al- 
lonuationH  of  eblorofornj  witli  ftlrnhnl  and  snlphuru:  cthtv,  liave  Iioen  extcnfiiveh 
employed.  Biliroth  ujmm  a  mixture  containing  throe  partu  of  ehlomtfirm  u'd 
one  part  each  of  sulplmric  cthiT  and  alcohol.  Tlie  London  C'hlorotbnn  (W 
mittoe  rccomnicndc'd  (1804)  u  mixture  uomprweil  of  ether  three  p»rt>, chlor> 
form  two  parld,  and  nleoliul  one  i.iart.  Kxporimentu  with  frogs  were  «icl  by 
Sanrtom  to  prove  that  those  animals  could  not  be  killed  with  t-hlorofomi  aP*T 
they  had  inhaled  the  vapor  of  alcohol.  Tbeiie  mixtiiroT<,  liowe^-er,  do  ii« 
obviate  all  danger  in  the  human  subject.  Several  deaths  have  (Mviirred 
during  their  adnuni.st  ration.  A  mixture  oi  a  my  fie  7nlnfi'  and  chloroform,  in 
the  i)n>poi*ticiii  of  .-sixteen  drops  to  the  ounce.  Iuk*  Ixvn  recommended.  Amviic 
nitrite  BtlmulatuH  the  heart,  und  produces  a  H|H?eiaI  impulsion  of  blood  to  tbe 
head.  It  has,  theretore,  been  iirgeil  that  medullary  iwiralysie  cannot  occor 
while  under  U«  intluenco.  For  brief  operationft  thit>  method  has  been  Mtb- 
factory, but  it  is  an  open  question  whether  the  prolonged  inhalation  of  suvha 
uiixtutv  may  not  be  nuite  as  datigerous  an  the  Utue  of  chlorofonn  ab'ne. 

SuccertKive  iidml«tiiinH  of  7fHroufi  oxuff^  and  of  I'ther  rafyijr  h»ve  Uxti  vm- 
ploye<I,  cliictly  in  Kn^Iand,  by  .Mr.  Clover.  Tiie  patient  ia  rendereil  iiwtwible 
with  ]aughing-gai4,  and  the  condition  of  anfeHtheitia  in  then  maintained  liytbc 
5ubHtitution  of  ether  or  any  otlier  ana-athetie  vapor.  This  method  na/i  given 
g*>od  rcBulta,  but  it  neceeeitates  the  use  of  a  complicjitod  inhaling  apparalun. 

liiUtiifiniiHL,  or  (ifnt/Hin;  hoA  been  flilministertO,  ui  concunxiiee  wiili  tlip 
inhalation  of  chlorriform,  to  rountoraet  the  tendency  to  svncopc  while  "'n  tlip 
aiifpsthetic  utate.     Theoretically  useful,  it  is  hnrdly  probal»h*  timt  a  m<-' 
dose  of  atrojiine  would  be  Hufticient  to  protect  agninat  a  fatal  dofie  of  - 
form.    Tiic  similar  employment  of  morphine  was  intPtMliiced  in  1H(>3  Itj  ^I»■ 
bauni,  who  <iiHcovcred  that  surgical  an(e«thesia  i-onhl  llms  be  pmlonged  for 
several  houtx.     IV-nmnI  fto<m  olwerved  tJie  same  phenonieua  in  the  loOTf 
aiiimaU.     Kxtcndinir  tljOHC  ol>«(!r\'ution«  to  the  hitmiui  s|M'<ii^.  he  deter    '    ' 
the  fact  that  moderate  dof(«  of  morjihine,  injcctwl  hyi»o<lcrniic-allv  i 
three-quarters  of  an  hour  before  itdnilation,  rendereil  the  induction  «l'  ww^ 
thcsia  Itwa  difficult,  and  caiwed  it  to  he  atteudoil  with  lesH  than  onIin:irv 
excitement.     Injection  immedintrly  hetbre  inhnlatiou  angmctited  the 
i)f  excitement.    Large  dofwa  of  inoqihine  caiiaed  danger  of  death  by  w*j.i<;  a- 
while  under  the  intiuen^-e  of  chloroform.     This  method  of  tn^itment  i*  «"]*• 
cially  U!<cliil  in  the  management  of  drunkar(h»  and  other  patients  who  arv 
utidnly  excite<l  by  ame^tlictics.    When  irmiill  d<>t«es  of  morphnu'  are  t-ini'I''VHl. 
the  danger  of  dcatli  during  ana^stlicaiia  Ij*  not  materiidlv  atleclt<<i :  but  hrp 
iloaw  of  the  drug  mid  grently  to  (lie  peril  of  fluR  conditmn.     Cf*lurtit  h^nie^ 
li;w  wimetimee*  been  adminUterod  previously  to  the  inhalation  of  chU'refoi 
The  period  of  excitement  is  thus  abolislied ;  but  opiniims  are  ilividcd  c 
ceruuig  the  safety  of  jwitieut**  thus  exposed  io  tlie  concurrent  action  of  I 
such  potent  drugH. 
Claude  Utjrumd  and  others  have  observed  that  when  roorphine  w  iiyet*^ 
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i^'IKxlernik-ally, before  the  iiilialation  of  8u]iihuriL*  erljer,  tlie  |ieno(l  of  excitc- 
meitt  is  iirtdonjrtHl  iuhI  roiidfivd  more  tempestuous,  uixl  tlie  »ubi*cq«eut  head- 
ai'lie  ami  imnmit  are  greiitly  ujcjimvatecl.  A  similar  absoeiatioii  of  chloral 
hydrate  iind  sulphuric  ether  givt*  a  K*»w  uniiUai«aiit  n*iilt.  Insensihllilj^- 
endures  for  a  longer  time  tlian  when  ether  alone  is  employed.  Vomiting, 
howeveff  ia  very  conimt^ii,  aiid  the  subsequent  prostration  and  headache  aro 
iidenbly  aggravated. 

IIvPNOTiBM. — Certain  porfions  are  pliysiaillv  ennstitnte*!  in  a  manner  which 
leaves^  their  nen'ous  pyt*tem  extraominarily  liable  to  disTiirbaiicfi  of  the  fooi- 
dinatiTiif  and  eomiective  portions*  of  the  apittiRitus.  Accidentally  obiserved  at 
iutcrvaU  during  all  ages  of  the  world,  this  fact  has  been  made  the  baiiis  of 
numerous  forms  of  8U|K.'rstition.  Br*^ught  into  notoriety  by  Mctinicr,  tKc 
phenomena  of  hyimotism  were  carefully  inve»»ttgate<l  by  Dr.  .Tamen  JJraid, 
of  Manchester,  between  the  years  184JJ  and  1852.  liecently  his  exi>eriments 
have  U>eu  rci»eated  by  the  Oennan  i>hy!tiolojfist*<,  lleidenhain  and  Woinhold. 
IJy  cansing  a  suseeptible  jierson  to  gaze  intently  lor  several  minutes  nj->on  any 
bright  objeet  placed  before  the  eyes,  within  the  limits  of  distmet  vision,  a 
^nditiou  of  sonmaiubulism,  or  even  of  catalei>f»y,  iituy  be  inductwl.  In  thin 
BOndition  the  body  l>cfonit«  insensible  to  paintxd  impresnions,  and  the  volun- 
TOr)'  functions  of  the  bmin  may  Iw  ecunpletely  inhibitinl.  The  patient  liecomes 
reduced  to  the  condition  of  an  automaton,  evolving  n^Hex  aetions  in  oljedience 
to  the  will  of  the  openitor.  Xot  all  individuals  are  thus  sue^-eptible.  Some 
experiiuentere  have  eoncludetl  that  one  [XTbuu  in  five  was  cajiablc  of  hyi>- 
ttotisni.  Ileidonhain,  who  cxpcrimente<l  only  upon  males,  found  that  one  m 
nv'elve  could  i^e  thus  intlneneed.  It  is  not  nei^essary  to  addrcAR  the  brain 
phrough  the  eye  alone.  Gentle  friction  of  the  finger  tins,  or  similar  stroking 
of  the  ecaip,  or  jiasses  of  the  hand  nexir  tlje  surface  ot  the  jialient,  will  ]in> 
duee  the  desired  n."-suU.  A  monotonous  and  continuoiiH  sound  may  also 
induce  tills  pc<*iiljar  state.  In  certain  cji*»es  a  iwtaleptic  state  mav  be  set  up 
by  simpiv  rubbing  or  pinching  the  lind>  whii-h  is  to  lie  uil'ectcd.  Tlie  (mlient 
may  retam,  in  certain  i-ases,  the  faculty  of  speech  and  the  power  of  motion, 
fciti  yet  be  insensible  to  every  painful  impression.  It  is  while  in  this  con- 
dition that  surgica.]  ojierations  may  be  endured  witliout  any  exia-rieiice  of 
pain.  The  8uscc]»tibility  of  the  jiaticnt  to  the  iiiUncnce  of  the  opt^mlor  usually 
uicroaaes  with  practioe,  until,  at  length,  a  touch  with  the  finger  upon  some 

articular  portion  of  tlie  IkhIv,  or  even  a  glance  of  the  eye,  may  suiliee  to 

^produce  the  hypnotic  phenomena. 

This  degree  of  susceptibility  is  so  frequently  associated  with  ill  health, 
it  indulgence  in  liypnotie  sleep  has  been  generally  cousideiied  ii^urlous  to 

le  patient;  but  tlie  observations  of  llcidculintii  iudicat*?  that  this  is  not 
necetwarily  the  case.  The  nervous  susceptibiliiy  may  coexist  with  vigorous 
health.  The  duration  of  the  hypnotic  jmroxysm  is  (juite  under  the  control 
faf  the  ojjcrator.  A  smart  tap  upon  tlie  shoulder,  fnetion  in  u  direction  oj.- 
^ofiite  to  the  origmal  course,  a  puff  of  air  in  the  face,  are  suiticient  to  restore 
the  conscious  sensibility  of  the  patient.  Pernn  relates  a  case  in  which  the 
jMitient,  from  whom  a  cancerous  breast  had  been  removed  during  the  hyi»notit 
trance,  was  permitted  to  sleep  for  forty -eight  hours  before  she  was  awaKcned. 
She  had  given  no  evidence  of  pain  at  the  time  of  operation,  and  retained  no 
re^^ollection  of  anj'thing  that  had  occurred.  Hut,  though  it  is  eertnin  that 
tlic  aniesthcsia  which  iorms  one  of  tlie  phenomena  of  the  hypnotic  state  is 
lUiHcient  to  admit  of  painless  sureerj',  it  is  also  a  fact  that  the  com [>a rati vely 
lited  numl»er  of  individualH  who  are  susceptible  must  always  preclude  the 
leral  employment  of  hypnotic  anseethesia  as  a  surgical  resource. 


422 


AN^STHKIICS    AKD  AKJK8TUK8IA. 


A>'ASTiiES[A  BT  CoMPBESsioy.-^nineft  Moore  (1784),  and  other  surpoB 
Hitico  hia  duy,  have  sought  to  pixHluct!  lotal  iiiscnsibllity  Huffii-iont  toaKiii>h 
pain,  by  corapresflitio:  tne  nerves  of  the  part  to  be  oiteratod  upon.    For  iL* 

fturpoae  a  species  of  tourniquet  has  been  employed  bysomo,  whilt*  ttinntp 
igation  of  the  ratmber  lias  been  prnpoiwd  by  othere.  Though  it  is  iwsrible 
tfaufl  to  produce  &  certain  degree  of  numbncsM,  the  succew  of  tho  method  h» 
been  very  irapcrfoet,  and  the  whole  subjwt  has  beeomc  a  matter  of  parelj' 
historical  interest.  [Aug.  Waller  produced  muscular  relaxation  arid  anv- 
thesifl  by  oorapresaing  the  cervical  portions  of  the  pneumogastric  nerval.] 


MoRTALITr  C0X8EQUEST  UPON  AbTIPICUL  AkJISTUKSIA. 

It  Is  impossible  to  i-oach  any  decree  of  certainty  regarding  this  nut 
The  nuralier  of  administrations  since  the  diseovery  of  Morton  cannot  bftc_,j 
mated,  and  the  number  of  cases  which  have  result^  fatally  cannot  be  asw^ 
tttined.     Ilnndrotl«  of  BUfh  cases  have  been  recorded  in  tho  medical  jouniit. 
but  nmiiy  Imndrtnl  uthur  cas&H  have  never  beeu  thus  rvport«L     All  estimate 
basu<t  upon  niudical  literatare  must,  therefore,  be  regardeil  as  approxiiuatiom 
merely.    Sufficient,  however,  is  known  to  enable  the  surgeon  to  speak  with 
great 'assurance  ro^rding  the  relative  dangers  which  attend  the  emplojiuent 
of  different  anjcstnerivs*.     Thus,  it  \a  certain  tluit  chloroform  lias  nci-asinnid 
the  vast  majority  of  deaths  which  have  oocurretl  in  connection  with  ar'    ' 
auiBsthesia.     Butchlonnform  has  been  so  much  more  genemlly  empluv''^ 
any  other  ivmeeithotic,  that  its  mortality,  other  things  being  emial,  - 
proscTit  a  figure  gi-eater  than  that  of  any  other  sniwtance.     In  Kuroi".  - 
vast  miyortty  of  surgeons  have  nsoil  chloroform  alone.     It  is  in  Ameriti. 
whore  ether  has  been  more  generally  timploye*!,  that  a  comparison  of  m<'r- 
tality  is  more  likely  to  givu  definite  infanuation.     Here,  howuvor,  (.•oiupleti' 
statistics  are  wanting.     A  combiimtiou  of  statistical  tables  is  iwt  likvU 
give  iidditloiiul  infontmtinn,  htH-auKt;  many  nf  the  roport^l  cas(V>  of  death 
repeated  in  the  ditibrcnt  tables,  while  the  sum  total  of  inhalations  is  h 
imaginary.     Tho  following;  ostimat^a  may  illustrate  the  present  umdition 4 
our  knowledge  on  the  subject 

Dr.  J.  J.  Cliisulm,  of  Baltimore,  estimates  (1877^  that  among  over  *25fl.C 
reconled  admiuistnitious  of  chloroform,  only  twelve  deaths  had  t*ccum.'d.  But, 
since  ovcc  three  hundred   latul  ciwiw — Dr.  Tunibull  (1S70)  gives  a  tetal  oS 
throe  hnndred  and  seventy — have  been  i-ocorded,  if  these  luid  been  added  to 
Dr.  Ohisolm's  collootion,  his  estimate  of  the  ratio  of  mortality  would  hare 
been   seriously  affecteil.     Pnif.    K.   Andrews,  of  Chica^  (1^70),  oolh 
117,078  cases  of  chloroform  inlialation  with  43  deaths,  giving  a  ratioof  1 
2723.     Among  92,815  cases  of  etlier  inhalation  were  4  deatlu,  giving  a 
()f  1  to  23,204.    A  mixture  of  chloroform  and  ctlicr.  nscsl  in  11.170  ca8eB,ci 
2  doathfi,  giving  a  mtioof  1  to  5588.     Bichloride  of  methylene,  used  in  7000 
cases,  caused  one  death.     Dr.  Coles,  of  Virginia,  reimrted,  on  the  baeis  of  Kiil*- 
lish  and  American  statistics,  the  following  fignroe:  Ether,  4  deaths  in  ;*-  ■ 
inlialations ;  ratio^l  to  23,204.    Chloroform,  52  deaths  in  1 52,260 inhalati-L- 
mtio,  I  to  2873.    Mixture  of  chloroibrm  and  ether,  2  deaths  in  11,176  mlmla- 
tions  ;  ratio,  1  to  5588.  Bichloride  of  methylene.  2  deaths  in  10,000  inhaktiuos: 
ratio,  1  to  5000.    Kichar*!sou  eolleetcfl  from  English  hospital  stiitistics,  brtn-nfli 
the  years  1848  and  18fi9  inclusive,  a  report  of  35,165  ailministmtions  "f     ' 
rofonn,withll  deaths,  giving  a  ratio  of  1  toS196.     Squibb  ha«  t^tiniatr-. 
ratio  of  deathii  by  dilorofonn  published  in  American  journals  at  1  to  U.T'M 
Assuming  that  only  half  the  fatal  cases  are  reported,  this  would  give  a  mii" 
of  1  to  5882.    A  n»)re  lavorably  showing  is  made  by  the  Royal  loifinniry  ^'^ 
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Edinburgh,  where  it  is  reported  that  during  a  periotl  of  t«n  years  only  oiio 
death  occurred  in  an  eHtliimted  total  of  36,500  adminirttrationB  of  chloroform. 
Rcudle  estiniatcfl  tliat  in  twenty  of  the  principal  London  hospitala  chloroform 
IB  adminiat4.Tvtl  about  eight  thoutHind  times  euch  year,  with  a  mortality  ot 
three  (m-T  aTmmn.  This  would  yield  a  rutio  of  1  to  2066,  which  ugi'ces  very 
clo(»eIy  with  Richardi^ona  lator  estimates. 

The  well-known  atwertion  that,  during  the  Crimean  war,  not  a  single  fatal 
case  of  anwrtthedia  cK.'curred  atnon^  the  20,000  patienta  who  were  chloroformed 
in  the  French  army,  may  be  received  with  a  certain  degree  of  reserve,  for,  in 
military  praetice,  it  is  not  always  easy  to  aaBi^n  due  weight  to  the  different 
eausi*  which  may  eo-ojierate  to  nnxluce  a  fataf  result.  It  is  admitted  by  the 
highef^t  American  anthoritieH  that,  during  the  war  of  the  rebellion,  seven 
fatal  case**  rcflulted  from  eighty  thouiiand  inhalations  of  chlorofonn,  giving  a 
ratio  of  1  to  11,448.  Kappelcr  reports  for  himwlf  and  for  three  other  Ger- 
man sui^eous — Billroth,  Nusbbaum,  and  Kouig — about  thirty-nine  thousand 
admin iHttratinns  of  chloroform,  with  but  two  fatal  cases.  Tliis  would  give  a 
ratio  of  1  to  11*,500.  The  same  author  admit*  the  insufficiency  of  German  ro- 
portA  coni^ming  the  mortality  after  u(4t  of  chloroform.  Much  allowance  must 
i>e  mode  fur  the  |)crsonal  tniuatiou  of  each  surge«Mi  in  estimating  the  value  of 
iudividual  experience  iu  this  matter.  If  now  the  above  statistics,  excluding 
the  earlier  taldes  of  Andrews  ami  Cole«,  be  couaulidated,  a  total  of  218,1(36 
inlialations  of  uhlorofonn  givt*  a  mortality  of  twenty-four  cases.  Tliis  yielils 
a  ratio  of  1  to  901)0,  which  is  probably  the  most  favorable  award  that  can  b© 
made  to  chloroform.     (See  JVotc,  p.  433.) 

Information  regarding  the  acttial  mortality  caused  by  sulphunc  ethfr^  is  no 
more  ea*tily  disivivcrod  than  in  the  case  uf  chloroform.  Kappelcr  could  dis- 
cover only  thirteen  fatal  t-ascs  a8*tigued  to  ether,  and  of  these  thirteen,  oidy 
four  could  without  contmdii;tiou  be  nscTibod  to  the  influence  of  ether  alone, 
TumbuU  has  colle<;ted  the  histories  of  eighteen  cases  which  proved  fatal  after 
the  inhalation  of  ether ;  but  of  these  onlj-  nine  cases  cjm  he  fairly  charged  to 
the  anesthetic  It  is  prcjljable  that  the  ratio  tixed  by  i)r.  Andrews  (1  to 
28,204)  expresses  very  iicjirlv  the  actual  risk  from  ether  inhalation.  It  should 
ho  observed  in  this  couiiectmr],  that  such  slatistical  estimates  take  uo  cogniz- 
aneo  of  the  innumerable  cases  in  which  alarming  symptoms,  rart^ly  noted  after 
etlier,  present  themselves  during  the  course  of  anaesthesia  from  chloroform. 

Verv  little  is  kno\TO  regarding  the  comparative  dangers  which  attend  the 
u«e  ot'  the  majority  of  aiuesthetic  substances.  Many  of  them  have  caused 
death  at  an  early  period  in  rhe  histori,'  of  their  employment,  so  that  they 
have  Ik^u  laid  aside  before  their  fataUly  could  be  justly  ostimatL-d.  There 
appears  to  he  good  rtiason  ftir  the  Ixilicf  that  the  lethal  energy  of  an  anH>ft- 
thetic  is  closely  relaterl  to  the  molecular  weight  of  the  substance — increasing 
directly  a«  its  weight  increases.  The  presence  of  the  haloid  elementa  also 
addfl  ^atlv  to  the  deadly  efficiency  of  an  ajiajsthetic  compouud.  Nilrout 
oxide,  m  spite  of  it*  Hisphyxiutinir  j)roi)ertv,  is  the  safest  of  all  anaesthetics  for 
brief  operations.  This  gas  hint  been  adnniiistered  more  than  a  million  times, 
with  but  seven  fatal  eases.  Used  acconling  to  the  method  of  Bert  [admin- 
istered in  a  chamber  of  compressed  air  in  mixture  with  oxygen  gas],  it  i& 
theoretically  as  harmless  as  atmospheric  air. 


Post-mortem  Appearances  apter  T>RATn  frow  ARimciAL  AsjtsTinisiA. 

Excluding  the  mm  easo«  of  asphyxia  in  which  death  bos  been  occasioned 
by  the  intrusion  of  a  foreign  body  into  the  larj-nx  or  trachea,  and  the  equally 
rare  auwa  ia  which  suffwation  may  have  been  caused  by  the  use  of  an  ill-con- 
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atrncted  inhaler,  tlie  autopsies  of  the  vk-tims  of  antci«lhc»ia  ppesent  ooihiug 
positive  or  charat'teri»tic.  In  such  caeet^,  death  ia  the  cunsequcnce  of  didorii- 
ance  of  the  nervous  amtanituH  oonwnieil  in  the  acta  eitlier  of  n^pinttioD  "t 
of  cin-'ulatiori.  The  t-lmnges  whifli  havy  produiW  thu  rt»ult  an?  lutn-mofc- 
cular,  aud  are  coaeoqueiitly  beyond  the  reath  of  our  seusf*. 


AxjKSthetic  Scbstascks. 

The  majority  of  alooholn  and  ethers  are  prohahly  ondnw^l  witJi 
proiKjrtios.     The  number,  however,  of  euch  compounda  whicli  arerarabki 

use  in  a  manner  to  exhibit  this  qmdity,  i«  comparatively  limited.  Tl»  fol- 
lowing; lUt  iiicludet*  all  that  have  been  t<?8t<;d  with  any  degree  of  pwisitfl. 
Beside-s  tliesc,  a  variety  of  pubHtaiinos  which  do  not  belong  to  the  cUa  "f 
aleoholn  and  others,  are  known  to  jioaaeiw  ann;«thctic  properties.  KiiMh 
oxide,  earlionic  anhydride,  and  various  hydrocarbons,  arc  oxaroples  of  liit** 
bodies.  It  ia  not  unlikely  that  all  substances  which  po86<«»  anti-^ptic  qoaliTite 
are  alec  capable  of  producing  artificial  ansetheiiia.  if  sutiieicntly  dilated. 
There  is  wide  room  for  cxjH;rinicnt  and  oWrvation  iu  this*  held  of  iuvesc^ 
tion.  The  fla«ntii«itinn  licre  lulopted  is  fumirtlied  by  Miller's  Kleinciit*  <>f 
Chemistry  (fifth  edition).  Tbe  formulre  and  the  desicriptioiis  of  tlie  diiTenail 
Bubfitanoeg  are  derived  either  from  the  same  source  or  from  Watts'e  DictioDiff 
of  Chemistry. 

T.  Jhfdrocarboiu  and  their  Deritfotivea. 

TVom  petroleum  and  from  coal,  certain  binary  compounds  of  carbon  ami 
hydrogen  maybe  separated  by  distillation.  Tlie^w  arc  cither  g»*eo»waiul 
present  in  illuminating  gaH,  or  liquid  and  8eparid>It:  by  fractional  diKtilkitiiio 
Irora  the  kindred  compounrU  with  which  they  are  asdtx'iutcd  in  crude  |)etn«- 
leum.  A  number  of  thc^  Kubritances  have  been  isolated^  and  wpanlelj 
tt-uted  iu  the  production  of  artificial  anjwtheeia.  Otliers,  like  keroseleoc, 
have  been  upcu  in  their  natural  eoinbinations. 

The  lowest  member  of  the  series  la  AfETUASE,  CH^,  eometunes  called  nulAylv 
hjih'ide^  marsh  yw-s,  or  fi.qhi  Mrfnirdird  hfdntgm.  It  is  one  of  tlie  ptr»dQcti 
of  the  deetructlve  distillation  of  wtKxi,  pt-ut,  soft  coal,  and  other  allied  sab- 
staucee.  It  is  one  of  the  principal  constituents  of  illuminating  sa*.  It  i*  » 
colorloHrt,  inodorou-s  tastelewe  gaa,  ap.  gr.  0.5576,  reepirablo  with  a»fety  if 
diluted  with  air.  It  is  never  thus  used,  unless  by  accidental  brfathinj;  of 
coid  gas.  The  derivatives  of  this  radical  are  amone  the  most  impanut 
anietitnctics. 

Etjia.ne,  C^H^,  Eihxilic  hydride^  or  Dimethyl^  ia  a  taatfless,  and  odorless  pt 
with  a  Bpccihc  gravity  of  1.075.  It  ie  oMe^y  interesting  as  the  radical  of  (he 
ethvlic  serieti  of  alcohols,  aldehydes,  ethers,  et«. 

Tetbanb,  C^U,,,  Batane^  Dirtftt/l,  JiuUAic  hydrUe,  is  a  liquid  dcri^T^  If 


''i^wenf,  a  ooiorie*w  iiqi 
evaiHmitwi  with  great  mjiidity,  boiling  in  the  palm  of  the  hand.  It  has  bea 
uned  for  the  jmidrntion  of  local  untesthesla  by  the  evaporation  of  its spr»T. 
Kerosdene  is  a  colorless  liquid,  with  a  variable  compoeition,  derivotl  by  d* 
tillation  from  petroleum.  It  is  chiefly  composed  of  higher  nitmibt-w  of  tbe 
paraffin  series,  such  as  amylie,  caprylic,  eenanthylie,  laurylio,  rayristilic  toi 
palmitylic  hydrides.     Inhalation   of  ite  vapor  produces  disagreeable  uJ 
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alarming  ftj-mptoma,  ro  that  it  niny  bo  justly  rlisoarded  from  the  list  of  useful 

rcethetics. 
Pkntane,  CJI,^  Amifik  hydride,  is  a  colorless  liuuUl,  boiling  between  87° 
uul  39^  C.  {m^.ti  and  102°.2  V.).  Tfs  ffpetiEc  jrnivitv  is  0.626.  It  in  one  of 
tlie  coiislituciitH  of  naphtlin  juhI  of  rhiaolerie.  Tnhalatioti  of  its  vapor  is  fnl- 
lowt^I  by  s[K!C<Iy  iinH>«tlii%ia,  withnut  (hsaijrpcaible  (■oiirtei[iU'n('e«.  It  has  In-en 
BUCccBsfulIj'  usei\  in  dental  surger)-,  but  ita  lixtreme  volatility  is  an  objectiou 
to  it8  general  employment 

OcTAXE,  C,II,„  Caprytic  hydride,  has  also  been  isolated  from  keroeelene  or 
from  petroleum.  It  is  a  eolorlrss  lirjuid,  with  a  spc^'ifie  travitv  of  0.728.  Its 
boiling  iKiint  is  m»certain;  lla^-l^S''  V.  (239^-257^  V.\  A'tlniinisteml  to 
BuiniaTitf  it  producefl  a  long  j>oriod  ot'  excitement,  often  atx-ompiinied  by  voin- 

The  substances  above  mentioned  belong  to  the  jxtraffin  Beries  of  hydro- 
carbons. The  olejin  gcriee  of  hydrocarbons  has  yielded  two  ttubstaneee  whoee 
aiupsthetic  projiertiLe  have  been  recognized — ethylene  and  ninylene. 

Ktuylene,  (-'jll^,  Oiejiant  gaSy  JJcart/  cnrburt-tud  hydroam,  Elayt  This  is 
one  of  the  moat  iniportant  fuminoos  oonfltituente  of  voai-gas.  It  is  a  trauB- 
parent,  eolorlesi^  ga8,  with  a  taint,  sweetish,  alliaceous  odor,  and  is  soluble  in 
about  12  times  ita  bulk  of  eold  water.  Its  specific  gravity  is  0.S78.  Liquefied 
under  great  pressure,  it  remains  unfrozen  at  — 110**  C.  ( — 166'^  F.V  Aseo- 
eiated  with  niethune,  butyleiie,  aeet^-lene,  bydragen,  corbonic  oxide,  and  a 
variable  volume  of  impurities,  it  eonstitntes*  n  port  of  the  goeeoue  mixture 
used  for  illuminating  purposes.  JUuminaVmg  y«,s  wlien  inhaled  in  eoneider- 
able  quantity,  pnxluces  musculiir  rigidity,  eontraetion  of  the  pupils,  injeetion 
of  the  cutaneous  veetieis,  mpidity  of  tlie  pulse,  biioring  rtvpiration,  and  com- 
plete insensibility.  Continned  inhalation  produces  dilatation  of  the  pupils, 
mufwiilar  relaxation,  vomiting,  and  deatli.  Tlie  fatal  it*ue  resulti*  in  part 
from  the  asplivxiatiiig  pn>perty  of  the  impurities  eontainwi  in  the  gas,  and 
in  part  fnuu  the  directly  toxi<-  effect  <]f  its  various  ingWHlients. 

Amylese,  C,H,^,  PaUt/ltfu;  or  Pmtenc.  Sp,  gr.  0.6o40,  Boiling  pohit, 
89o_40o  Q_  (i02'^2-lCt7^t>  F.).  A  lnitisi.arent,  colorless,  mobile  li(|uid,  with 
an  offensive,  cabbage-like  odor.  It  bums  with  a  hmiinous  llame,  is  abuosl 
insoluble  in  water,  out  mixes  in  all  proportions  witli  alwhol  or  ether.  It 
may  he  distilled  from  a  mixture  of  zinc  chlnride  and  nmylic  alcohol,  and  it 
also  exists  as  a  constituent  of  petndtuin.  The  condition  of  insensibility  pnv 
dnccd  by  inhalation  of  its  vajKir  is  less  pennislent  thun  ihc  effect  of  c-hloro- 
form.  Muscular  sjuiems  iirti  likely  to  occur  tmdcr  its  inlluence.  Snow 
administered  it  in  more  than  one  liundreil  caHcs ;  but,  two  dejiths  occurring 
ah>  a  consequence  of  its  use,  it  was  entirely  abandoned. 

IlYtiBOCABBONS  OF  THE  Terpknb  Series  are  represented  by  Ihrpentine  o//, 
C„TI,^  This  is  a  colorless,  mobile  liquid  with  a  ^K'culiar,ait)niatic  odor,  and 
IB  obtained  by  distillation  of  the  oleo-reainous  juices  of  certain  species  of 
Pinue.  Its  sp<^'-itic  gravity  is  0.H6,  and  it  boils  at  150*^-160^  C.  (302*^-820° 
F.),  It  has  been  rcconimendcnl  in  txHuhination  with  cblorofonn  as  a  means 
of  preventing  syncope  during  iinwsthesia.  Administered  to  animals,  it  pro- 
dnccR  complete  inscnBihiUty  without  unfavorable  winseqnences.  Its  effects 
are  slowly  evolved,  and  it  sometimes  produces  local  irritation  of  the  respira- 
tftrv  and  urirmrj-  ^ossages. 

tlYDKocARBoNB  ov  THE  Benze.ne  Sebies.  Baizeii^,  ^^t>  Baizol,  Phntylic 
hydride.  Sp.  gr.  at  0°  C.  (32^  F.),  0.8096.  H.-iling  i^inint,  80*^.5  C.  {176^9 
F.).  A  colorless,  limpid,  strongly  refrHcting  limiid,  ot  a  peculiar  and  i-athcr 
agreeable  cxior.  Its  vaj>or  is  very  iuflammahle,  buniing  with  a  luminous  and 
smokv  flame.  The  substancesi  generally  sold  under  the  names  of  fteminf  and 
bcjuoline  are  chiefly  mixtures  of  i«iniffins,  and  do  not  contain  benzene.     It 
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may  be  obtnined  by  the  diatiUation  of  benzoic  acid  with  calcic  hydrate  tt  » 
dull  I'ed  heat,  but  on  the  Uirj^  scale  it  ii*  jirepaixxi  from  the  portion  of  coal- 
tar  oil  whiclt  boils  btOow  100^  C.  (212*^  F.),  As  an  aiuesthetic  it  uu>  t« 
used  tu  produce  inti.c>ni^ibility  when  inliaKnl,  but  it  produces  disBjpxiUo 
seuwitioiw,  museular  twilL-liiiig,  and  even  convulMons. 

Haloid  Debivativebofthe  Uvdkooakbons. — MoNociiLOROMBTHA!tE,CnjL1, 
Mdhvlic  chhridc.  Sp.  gr.  of  p»,  1.736.  Uoilin^  point,  —22°  C.  (—7^.6  F.> 
A  colorleea  ns,  prepared  b^-  pa<«8inff  hydrochlonc  acid  into  u  boilii^  wtatioa 
ol'  ziiicic  chloride  in  twice  it*  weight  of  niethylie  alcohol.  A  dQlotion  of  ^ii 
ijjas  in  nrdimi-n'  ether  haw  l>een  employed  exijerimentally  aa  an  anffiBthetic 
It  is  an  flgrc-eable  but  not  verj-  efficient  substance. 

DrcHLoROMKTHANE,  ClI.C'],,  Mtth/Uruc  chloride^  J/dhyUne  bichloridt.  Sp. 
gr.  1.36.  IJiiiling  iKiint,"40"-42°  C.  (104°-107".8  F.)-  A  colorlws  liquid, 
with  an  odor  ivsembliiig  that  of  ehlonjfonn.  Prepared  by  acliri^  upOD 
monochloromethane  with  chlorine  in  bright  sunshine,  or  by  treating  UHolio- 
methane,  CILI,,  with  ebloriiio.  Its  electa  ai-e  very  similar  to'^tbaw  of 
chloroform  inhalation.  Owing  to  tlio  low  lK>iling  point  of  the  liquid,  it caD> 
not  be  economically  employed  duriiu;  very  waiiu  weather.  Its  ettectsanl 
the  sauie  reauon  very  evanw4conl.  Four  cubic  centimetre*  are  sufficient 
produce  iiwensibility.  Xo  nnpU««uit  sensatiouH  ordinarily  aocompony  the 
return  to  consciousness.  Vomiting  is  le>*8  frequent  tlian  arter  ehlontforni  ft 
ether.  This  aniesthetic  has  been  extensively  employed  by  Spencer  Wells  in 
England,  but  other  surgeons  have  been  letw  enthuKiaHtic,  and  numerom  deftlbs 
cauded  by  ite  adniiniistration  have  been  ri-i^torted  bi  the  Eiiglirib  metUcil 
jounuils.     It  is,  piijbnbly,  little  less  dangerous  than  chlon.»form. 

Triohloromethank, CI[C1„  Chloroj\>rin.   Sp.  gr.  1.497.    Boiling  pointei*' C 
(142°  F.).     A  colorlofis,  volatile  liquiti,  with  high  refracting  ptiwer,  aa  ■grefr> 
able,  ethereal  odor,  and  a  sweet,  penetrating  taste.     Very  sparingly  «)lable  in 
water,  it  difwolvcjt  iu  every  iirojtortion  in  alcohol  or  in  ether.     Set  on  6f» 
with  ditficulty.  it  burns  with  a  greenit<h,  smoky  flame.     Pure  L-hlonifura 
Bhoulil  coniinunieate  no  color  to  sulpharie  acid  when  agitated  witli  iu    The 
liquid  (^hnidil  be  coloriese,  aud  dcHtitut*i  of  any  chlorous  odor.     WhcJi  evajK^ 
rated  ftx>m  the  band,  no  unpleasant  odor  should  remain.     Chlorofonu  is  ta 
excellent  solvent  for  sulphur,  phosphorus,  iodine,  fats,  and  resinous  bodi& 
It  is  the  most  perfect  solvent  for  caoutchouc    Chloroform  is  mannfactared  bjf 
actuig  upon  dilute  alcohol  with  chloride  of  lime.    "Wood  biiirit,  acetone,oii 
of  turpentine,  and  many  essctitial  oils,  likewise  yield  it  when  treatt'd  with 
bleaching  powder.     It  may  bo  administered  internally  in  the  liquid  fiinu, 
largely  ddutod,  in  doHe«  not  excet«liiig  four  cubic  oentimetrtn.     Administered 
by  mhalatiou,  it  may  be  evaporated  drop  by  drop  from  a  napkin  placed  be- 
fore the  taee.    The  vajwr  must  bo  largely  dUuted  with  air.     More  than  fin 
jier  cent,  of  the  vapor  in  the  air  of  respiration  is  liable  to  produce  bIhtuub? 
symptoms.     The  agreeable  oilor  of  chhirofomi,  its  pK^sing  effects  upon  tt 
brain,  the  energy  and  rapidity  of  its  action,  and  the  conoentmtioii  of  tb* 
liquid,  have  rendered  it  tho  favorite  anicathetic.     The  high  rate  of  niortiliiy 
which  accompanies  its  use  has  rapidly  depressed  its  value  in  the  estiniatkii 
of  an  incrca^mg  number  of  surgeons,  and  lias  greatly  stimulated  the  «eaidi 
for  a  safer  uni«sthetic  which  shall  stdi  posscas  tlic  admirable  qualities  <tfobl> 
roform. 

TETKA(:H[.OROMKTHATnt,  CCI,,  Carbdnxc  tetrtuMoride,  8p.  gr.  1.5M.  Boiliitf 
point  78^0.  (172'^.4  F.).  A  colorless  liquid,  obtained  from  wood  spirit  lurt 
clilorofonu  Iv  the  action  of  chlorine  in  bright  sunshine.  It  is  insolabU*  in 
water,  but  soluble  in  alcohol  aiwl  in  ether.  Employed  as  an  uiKetbetic-,  itf 
action  is  less  i-apid  and  raorc  jwrsistent  than  the  action  of  chloroform,  h* 
wnsible  etleets  are  less  agreeable,  and  its  eflect  uiion  the  heart  is  more  encrgetK 
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than  that  of  chloroform.  It  is  powerfully  irritant  tu  the  ner\-ouB  eystemt  ppo- 
iluoitig  tmiie  and  elnnic  convnIsionB,  rapid  and  irroffular  action  nf  the  licart, 
ami  arrcpt  of  respiration.  Its  goneral  action  is  simUar  to  that  of  ohlorofomi, 
hut  ita  depressing  nc-tion  upon  tlio  hcArt  \n  much  greater,  so  that  it  rouat  )ie 
t'onsidert'U  a  n\i>tv  datitrL'murt  ftubtitana;. 

loDOMKTHAXB.  CH,!,  Mithyli''  i'Mliilr.  Sp.  tfr.  2.2.  Boiling^  point  42"  C. 
(lOT"^.*}  YX  ^'ajKir  dcueity  4.S33.  A  roinrleiw,  inobiTe  liquid,  of  peculiar 
ethereal  odor,  insoluhle  in  wator,  pro|«inHj  by  distillation  from  a  mixture  of 
TOO  parts  of  iodine  with  50  narta  of  methylic  aTcohol  and  7  parts  of  amor- 
phous phosphorus.  Chemically  pure,  its  vajKir  is  rospirable  and  nnresthetic; 
hut  it  iti  exceedingly  unstable,  yielding  exceiwively  iiritating  fumes,  and  pro- 
ducing very  diwigrciMble  ctfet^tw. 

T»i-innoMBTnANE.  CIII,,  To(hforui.  ^fe^ting  pint,  VIO'^  C.  (248^  F.).  A 
prodnct  of  the  action  of  iotlinc,  in  prcacnflo  ot  potas8i<?  or  sodi»?  hydrate  or 
carboimte,  on  ethylic  alcohol,  aldehyde,  acetone,  and  many  other  subatances. 
It  exiflta  in  greenish-yellow,  scale-like  crystals,  with  a  sweetish  taste,  and  a 
peculiar  odor  which  may  be  masked  by  the  oil  of  jteppermint.  Its  pj-oiterties 
are  discuticnt,  antiseptic,  and  nnicsthotir.  Applied  locally,  it  diminishcH  the 
sensibility  of  the  skm,  and  nf  irritable  surfaces  genenilly.  All  vuricties  of 
unhealthy,  offensive,  and  iHiiiiful  ulceration  arc  i»enetited  by  its  topical  ap- 
plication. Adininistere<i  mtcmally,  in  snull  doses,  it  is  rapidly  ebminnted 
without  producing  any  siffus  of  irritation.  Doses  of  half  a  gramme  (eight 
grains)  produce  in  man  a  clirainution  of  the  frequency  of  the  pulse.  If  con- 
tinued tor  any  eonsidorable  ])eriod  of  time,  somnolence  may  result.  Given  to 
unimalft — four  grammes  to  a  dog— it  produces  mufw-nlar  mlaxntion,  anaesthe- 
sia, insensibility,  and  death.     Muiwular  rigidity  mav  also  bo  observed. 

MoNOCHLOKBTiiAKB.  C,H,CI,  ElhfUc  c/ilot'ide,  itf/dnKfilorw  ether.  Sp.  gr. 
0.920.  Boiling  point,  12''.18  C.  (58^.92  F.i  Vapor  density-,  2.219.  A  thui, 
colorlesH  li(|uiu,with  a  pungent,  othereal  odor,and  a  pweetieh, aromatic  tnste. 
It  is  very  mHaninmble,  evolving  hydrochloric  ncid  from  a  brilliaiit,  grcen- 
odged  tlame.  It  is  the  first  product  of  the  action  of  chlorine  upon  cthano  in 
dinased  daylight.  In  spite  of  its  remarkable-  volatility,  this  substaneo  has 
been  employed  asan  amesthetic  in  a  number  of  operations.  Its  general  etlects 
correspond  very  doecly  with  the  effects  pi-oducc*]  by  ordinary'  ether.  Given 
to  rabbits,  it  prodm-cs  rajiid  anfeatbesia,  but  it  has  caused  in  these  aiiimab 
ceeeation  of  respimtion,  and  general  convnlnions. 

DiCHLORBTHASE,  C,iI,Cl,.  Two  isomeric  diehlorethaues  are  known:  (a)  di- 
chhretfuint',  OT  ethyUmir  rhhrtde,  Cl\.C].CiLC\;  and  {&)  dichhrt'thaiie,  or  fth/li- 
dmur  cMoride,  Cli,.OlU'l, 

(a)  Ethiflenic  chloride,  Ethybme  dichtoride,  Zfutch  liquid.  Sp.  gr.  1.258. 
Boiling  point,  84^  C.  (183^.2  F.).  Vapor  density,  8.4434.  A  wlorlcss,  neu- 
troi,  oily  liquid  with  a  fragrant,  ethereal  cxlor  and  a  sweetish,  aromatic  taste. 
It  is  formed  by  the  action  of  chlorine  upon  ethylene.  The  resulting  compound 
ie  anseethetic,  but  its  vapor  ir*  irritating,  and  sometimes  caut^os  vomiting.  In 
the  Jower  animals  it  may  produce  convulsive  uiovcments  without  ourestheaia. 
It  poasoBses  no  advautugcs  over  chloroform. 

(g)  Eth/idenic  dichhride^  JCthjlideni'  chloride^  Ethidetie  dichloride.  Sp.  gr. 
1.174.  Boiling  point,  60°  C.  (U0°  ^'O-  Vapor  density,  4.954.  A  colorless, 
oily  liquid,  resembling  chloroform  in  tastx)  and  odor,  produced  by  acting  on 
monocniorethanc  withchlorincjjind  also  by  treating uldehydu  with  phosphoric 
]>entachli>ride.  Its  anicsthctic  action  is  very  rapitt.  pnxlucing  uisciwibility  iu 
oue  minute — (Hildom  requirhig  to  Ijc  inlialcd  as  long  us  three  lumutes.  ^Jd- 
rCOVery  is  s|»cedy,  unil  diwigrecaljle  nt^er-fffenits  nm  randy  exjwrienfed.  The 
Iwart.  is  less  liable  to  depression  under  the  influence  of  ethylidenic  chloride 
than  when  chloroform  is  employed.     It  is,  nevertheless,  a  cardiac  poison,  pro- 
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duciug  death  by  syncope.     Administered  by  Mr.  Clover  in  one 

eight  liumln>d and Beventy-seven  cases, itcauaed  onedeath;  audoiitlin-votinr' 

oeoasionfl  the  patient  was  only  Havud  by  iuvereiou  aud  artificial  rx«pimtm 

Trichlokktuane,  C,H,01j.  exiats*  in  two  isomeric  foraiB — {a.)  triehlvMimi, 
CU,C1.C1U;1,,  and  (a)  h-iMvrdhnnr,  CH,.CC1,. 


pert'hloridc  of  antimony.  It  is  rc«dily  deconijiosttl  with  jx>tur«»4i  into  {tAtmc 
t'hloridc  and  di^^'hlorcthylcne.  The  vajKir  of  a  Jew  dro[>8  U  wnttici^'Tit  to  jirt- 
duee  nipid  anwstheHJa  in  fn^,  iiiire*ms,  ginnt-a-pigit,  and  mhhiti*.  l»i«> 
weighing  live  or  six  kilograimucs  aif  rendcrwl  intk-iiHiblc  in  three  to  k*«i 
minutt*  by  the  vapor  of  thirty  to  filty  drops  of  the  liciuid.  The  duratiuar.! 
such  auiestheuia  varies  from  eleven  to  niiiot4<>n  minnteH,  InouecaHe,  rt'iKirtc^ 
by  Taubor,  of  Jena,  tlie  piileo  wa»  considerably  accelerated ;  »Ught)y  in  ihrwr 
others.  In  no  iiirttanc-o  \va>t  it  retarded.  Respiration  waA  either  accokniol 
or  but  very  tdigtitly  diminitdied.  The  kyinogruphion  exhibited  nodicuofr 
tion  of  blood-pressure. 

(fl)  TrkhUirdhfinc^  Monocidoretbylidmehloride,  MeOiijMdoroform.  Sp.  p. 
1.872.  Bniling  jioint  75==  C.  fUJ7"  F.>  A  lit^uid,  mH'niblinf?  ehloroforai  m 
odor  and  apnearanre,  produce*!  bj  the  action  ot  cldorine  on  tnonochloK'tbuiiL 
With  thiH  substance,  lauber^of  Jena,  had  recently  experiiueute<i  upon  aninult 
and  ujMJu  liinimult*.  Froifrf  and  i-abbita  were  quickly  rendered  iniMiuible  vitii- 
out  jtjKM'iiil  niixlifu-atioa  i^i  eitlter  firf ulation  or  reflpirution.  A  dug,  wei^in? 
five  or  nix  kilogmrmnes  (ton  or  twelve  potnids),  was  reiuU*rcd  ctmiiili'' 
acnsible  for  tniietecM  minutes  by  the  vaiKir  of  forty  or  tilty  dro|«  of  tiit  i  (> 
Respiration  wa«  somewhat  aix-elorateir  during  the  iieriod  of  moet  protoond 
infiensibilit}-,  but  the  pulse  was  very  aligUtly  disturbed.  Tlie  vapor  of  tiro 
hoiidrod  drops  (twenty  grammes),  admiuistcred  to  I>r.  Tauber,  caiued  lon- 
tLcsia  in  five  minutes  and  thirty  seconds.  It  continued  for  ten  iniuultA 
There  was  no  prcrnninary  stage  of  exeitement.  Rt*p!rutinn  Kuiminetl  tjuici 
and  nonnitl.  Thc>  pulj^o  did  not  exceed  84,  and  wintinued  undiataiW 
throughout  the  exiK.'riment.  Recovery  yKAn  att^inded  with  vomittng,  uhI 
with  a  feeling  of  dist*onifort  which  lasted  for  an  hour. 

Aran's  Exiikk,  C,H,Cl3+C,H,Cl,,  ^JAct-  an<ssikdiaits^\a  a  mixture  of  in- 
chlorothane  and  tet  men  lore  than  c.  Its  specific  gravity  ^-ariee*  from  1.56  tt 
1.6.  Its  boilih''  point  is  about  130°  C.  (266=*  F.>  In  api>earaiice  and  pwp- 
erties  it  resembles  chloroforra, 

MoNoBROMKTHASK,  CjII,Iir,  Eth'/Uc  bromide^  Bromide  of  riAf//,  Tfydniinnut 
ether.  Sp.  gr.  1.4733.  Boiling  jraint,  40^.7  C.  (105°.26  F.).  Vapor  dcnutr, 
3.754.  A  colorless,  neutral  liquid,  with  ethereal  odor  and  a  clistOTMlHf 
Bweetisli  taste.  Sparingly  soluble  in  water,  it  mixes  readily  with  alcohol  Mid 
ether.  It  is  ignited  with  diffioulty,  giWtig  a  gret*n  llanie  without  liinukc. 
evolving  a  strong  smell  of  liydrobromie  acid.  Its  vap<ir  is  jKiweifuUy  an»- 
t bet ic,  producing  insen(»ibiUty  in  aniinuls  in  le^s  than  a  minute.  It^effccto 
Liass  oft  very  rapidly.  Cireulation  and  respiration  are  profoundly  modifiol 
hy  its  depressing  action.  To  adult  human  beings  it  may  be  atl'miaisU^ 
upon  ft  napkin  in  doMjK  of  four  cubic  centimetres  (one  drachm)  at  once.  Tbe 
excessive  volatility  of  tbe  liquid  requires  almost  total  exclusion  "f  air  Jorii^ 
iidialation.  Owing  to  the  instability  of  the  subetanee,  it  is  liable  to  htcatat 
contaminated  with  carbon  bromide  and  free  bromine.  Gnat  irritatirn  n«T 
be  excited  by  inhalation  of  these  impurities.  This  fact,  in  ronnretiiio  witi 
the  recent  ow-urrcnce  of  death  in  two  instances  of  its  use,  has  led  to  th)i  ftlawt 
total  aiiandonnient  of  the  dnig  as  a  general  ansesthetic. 
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loDfrrnAXK  l\l^I,I,  Ethfli'i'  iodide^  Iodide  of  ethi/(,  Ilifdriodir  ether.  8p.  gr. 
.1*7.  lioilin^  iK-iiit  Tl^.b  C.  nt>2'^.5  F.).  Vapor  iletiftity,  5.476.  A  colorless, 
hereal  H<|uul,  piviari-'d  by  aUtillatUm  from  a  mLxture  of  ethylic  alcohol, 
iliiorplnnw  jfhoHplioni.s,  arirl  iodine.  It  soon  *lecoii3i>o*M>s  tunjiiig  red  or 
irowii  t'rtmi  tin*  lilicratioiiot"  iodine.  lU  vajior  is  uset'iil  in  dironin  hronchitiB 
bmI  in  I'ci'tJiin  ea»it«  of"  aftthniu.  It  haw  iK-cn  oi*casioim,lly  eiufiloywl  as  a  gene- 
!al  anipftthctic,  but  itH  instahilitj-  in  ^uthfient  to  diflquality  it  for  such  use. 

MosocBLOROTBTRANB,  C  11,01,  BaiyUc  chhridf.  Sp.  gr.  0.88.  Boiling  iwint, 
ibout  70°  C  (168'^  F.).  An  etUeival  liquid,  witli  an  odor  recalling  that  of 
fhlorine,  may  be  obtained  by  distilling  aniylie  alcohol  with  calcic  hy]M»- 
jhlnritc.  Itti  vapor,  administered  to  rabhittt,  overj>owerft  respiration  ai»d 
iveakonrt  tlie  cardiae  pulsations  initil  they  I'caao  altogetlier. 

Jsofnttylic  chloride,  CH(C1IJ,CI1,C1,  U  a  comiwmna  i^ineric  with  the  pre- 
leding  substance.  Its  specific  gravity  is  0.895 ;  its  boiling  point  is  GO^  C. 
140°  F.).  I'lviMired  by  tj%ating  isobutjdic  alcohol  with  hydrogen  ehloride, 
»r  with  ithortjinoruH  pt^ntaddonde,  it  la  a  Iini]iid  litinid.  with  u  iileasunt, 
ithenwl,  but  slightly  alliaceonrt  odor.  Admin  into  reil  to  frogs,  nibnits,  and 
ogB,  it  proiIuLiid  anaeathcftia  in  from  threo  to  five  nnnutee.  K«i>iratioii  was 
inattectcil,  and  cardiac  pulsation  wa«  not  weakened. 

MuNOCHUiHOPBMAKE,  C\H„C1,  AmyUc  chloride^  Chloride  of  amyi  Sp.  gr, 
.699.  Boilinff  point  101'^  C.  (213='."8  F.).  Vapor  density  3.8.  "  Three  iso- 
neric  moniK'hlorinatcd  conipounda  of  jwntanc  exist,  dinering  slightly  in 
ij>eeific  gravity  antl  boiling  jxtint.  Tlie  nubKtanee  which  is  oniployed  aa  an 
liifodthotic  hiui  been  tested  by  »Stiow  and  UichanlFon.  It  is  a<lmininterod  in 
|uaiitity  i*imilar  to  chlorf>forni,  and  produces  agradmill}'  deveIo|»e<l  and  loug- 
oiitinning  anay.-«thcsia,  without  Bi»ccially  disagreeable  wrtiseciuenccrt. 

Mosi>ioiMjpENTANE,  Cyiyl.  Amifh'r  i'Mlide,  Iodide  of  mnyl.  Sp.  gr.  1.611. 
foiling  iK»int  146^  C.  (294^.8  F.).  Vapor  density  6.6^5.  A  colorltn^s  liquid, 
H'ith  faint  odor  and  pungent  ta^te,tunnng  brown  on  exiwsure  to  light.  It  is 
mpared  by  treating  aniylic  alcohol  witK  iotline  and  phortphonis.  Though 
KMBeaeed  of  anaesthetic  ptxtperticii,  its  indtabilitj'  disqiialities  it  for  practicul 

NiTROPBSTANB,  C  H  NO,.  Amylic  Jiitrife^  Aifrit^e  of  mnifl.  Sp.  gr.  0.877. 
{oiling  jx>uit  96°  C.  ffeoS"  F.).  A  clear,  colorless  liiiuid,  premrea  by  heat- 
ins  p""-'  aniylic  alcohol  with  nitric  acid.  It  has  a  jHH-nliar  odor,  suggestive 
>f  apples  and  bananas.  Adminlstcrefl  di-op  by  drop,  in  vn|K>r,  it  iwjwcrfnlly 
ftxeites  the  heart,  and  dilates  the  bloddvessols,  especially  of  the  head.  The 
ttagc  of  excitement  is  follmvetl  by  diniinutiou  of  t^nliac  energy  and  ctillaptie 
>f  the  terminal  vei«els.  ConsciotiHnc**  difiii[iiR'arH  iK-fon-  death  wlieti  the  <!rug 
a  given  in  poieonoua  dtisHW.  Complete  antewthcHta  does  not  o«x;nr  until  shortly 
jefore  death.  The  use  of  this  r^tiWtauoo  is  specially  indicated  in  diseases 
iharacterizcd  by  sr»asmo<lic  or  excotwive,  tonic  eontraclion  of  the  vascular 
softts  in  any  jwirt  ol  the  Ixxly,  such  as  the  angioaiMHtic  variety  of  hcniierania, 
mgina  jtectoris,  or  epileprty.  Its  stimulant  etieet  upon  the  heart  h&»  letl  to 
t**  employment  in  the  sj-ncojic  induced  bv  chlonitnnn. 

PvHROL.  C.n.N.  Sp.  gr.  1.077.  Boilhig  point  133^  C.  (27T^.4  F.).  A 
»itrf»-hvdn>earbon  found  ui  ctwl  tar.  It  i?  pnxluco<t  whenever  animal  or 
M*g»'tnfdc  substances  contauiing  nitrogen  are  atibjected  to  destructive  dl^tilla- 
ion.  It  is  a  colorletw,  trani^parent  liquid,  with  a  delightfully  fragrant  odor, 
tjwmblinir  chlomfonn.  but  .<ofter  and  less  pungt.'nt.  Its  tiwte  is  hot  and  pun- 
ent.  A'iniinistenxl  to  small  uniniulrt.  its  vnpor  piMxhioeH  great  excitement 
nd  muftcular  spasius,  succeeded  by  imperfect  antestheeia. 
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Methylic  Alcohol,  CH,.0IL  Wood  spirit^  Pj/roxylie spirit.  Sp.  |fr.O.SUi 
Boiling  point  b^.Q°  C.  (_137'^.4  F.).  A  limpid,  colorlefia,  inflammable  lifjuiil, 
with  a  ix'nctratiiijf,  wpiritiious  wlur,  and  u  dityigrecable,  buniLiig  Uiett-.  It  u 
Uftimlly  iircpured  trout  the  crude  woud  vinei^ur  obtained  by  the  drv  tlitiiilla- 
tion  of  iiard  wood  at  a  high  ttiniwmture  in  closed  vowelft.  Its  \n\*yt  jiro- 
duces  headache,  dizzintjfts,  and  nausea.  Taken  in  the  liquid  form,  it  iiuiv|)n)- 
duce  intoxication  and  intHJiisibility  i-enenibling  that  produced  by  onliim; 
alcohol. 

Ethylic  Alcohol,  CHj.CH,01I,  Alcohol,  Spirit  of  wine.  Sp.  er.  ftSOBi, 
0.7938  at  15^.6  C.  (60^  F.).  Uoiliiig  jH/int,  78^^.3  C.  fl73^  F.).  Vapor  deo- 
eity,  1.613.  A  et)lorlei»^,  volatile,  inHamniable  liquid,  with  qu  agncabk^ 
spirittioud  odor  and  buniiuj^^  ta^te,  obtained  by  diKtitlatiou  tVom  uccbftrtnt 
solutiouii  wliich  hitvc  undergone  fermeutatiou.  A  titiiiiulaut  in  snuUdoNN, 
large  qu»utitiet>  uf  the  liquid  produce  depretsbiouof  tem]icmture,eaieeblcounl 
of  tne  lieart,  t^i-ticml  aii»<Athet4ia,  uiicongioumieos,  and  evcii  death  it«elf. 

Phenol,  0^1,.()II,  Oxififmene^  PhemfUc  hyilrat^^  CarMic  tu-iti.  Sp.  a, 
1.058.  Boiling  point,  182^  C.  (859^.6  F.).  Obtained  by  purifi<-ation  rf  & 
product  of  dii*(  illation  of  the  ifaul  oil  ot  coal  tar.  It  cryaiallizw  in  long 
colorless  needles  whidi  melt  at  about  SO*^  C.  (102^^.2  F.).  lu  odor  is  chiiic- 
teristic  though  not  diftagrecable.  It  i«  moderately  boluble  ui  water,  uid  iloof 
nor  redden  litmus.  It  ia  extremely  Hohihio  in  alcohol,  ether,  acelio  vaA, 
carlion  diBulphide,  chlorotorm,  and  hydrocarl>onH  of  the  l>eii7A>ue  eicnt«.  It 
coaculatea  albumen,  and  preveutd  fermentation  and  putrefiiotiou.  Applied 
to  the  healthy  skin  it  exeitea  u  burning  s^'iisation,  whitens  the  tiurJiKv.aod 
produces  local  unastlicHia  tiiifhciciit  to  ivhder  superficial  incisiouij  paiultA 
Adminiatorcd  intenuilly  it  nnxiuces  aiicelci'ation  of  the  ciix>ulation  and  iwpi* 
ration,  followed  by  more  or  less  general  anaesthesia.  Poisonous  doses — tliirtf 
grammes  (an  ounce)  or  more — (produce  caustic  cilects  in  tlie  mouth,  oM^pb^ 
gui*,  and  stomach,  followed  by  tecble  pulse,  livid  skui,  insensibility.  a>lb{i«, 
aud  death.  Fatal  wMiseqiienccs  have  folio w«l  tlie  exterrml  use  uf  tlm:^ 
HtancG  when  iwed  in  Urge  quantitjos  with  surgical  dressings. 

TRicBLURETHALDKifVDROL,  CCLC11{011),,  Chlorul  hi/drute.  BoiUi^  point, 
96*^  C.  (204°.8  F.).  l*roduced  by  the  action  of  chlorine  on  a  wefi  cwtod 
aciticous  solution  of  aldehyde.  It  crystallizes  in  large  monoclinic  pnaoti 
soluble  in  water.  Admiuist<;red  by  the  mouth,  or  injected  into  a  vein,U 
pitidnecs  deep  sleep.  Tliis  u<:ti(m  has  been  Httributed  to  its  courersion  inW 
ehloroform  and  formic  acid  in  the  bliwd.  Tliere  is,  however,  not  sufficient 
reason  to  accept  this  explanation.  It  redut«s  the  temperature,  lessens  blood 
pressure,  lowers  the  rate  of  respiration  and  circulation,  relaxes  f^|iasni,  lui 
luduecti  tjlee]),  but  does  not  ])roducc  complete  anirsthesia  unless  adnitnii:U'Rd 
in  dangerous  dosca.  It  Is  a  jwwcrtul  irritant  when  applied  ItK>ally  to  tbi 
skin  or  iiuicous  niembranus.  Its  hviwdcrmic  use  is  liaDie  to  cause  |iuin  wd 
wloughing.  Ah  a  hypnotic,  it  may  be  given  in  doses  of  one  or  two  gruumtf 
(fitUii-ti  to  thirty  grains).  Death  hiis  Iteen  known  to  reisult  from  teugraim, 
but  recovery  has  also  occurred  atlcr  taking  165  gnun^,  or  even  350  griiii* 
As  an  anodyne,  chloral  hydrate  is  iiUerior  to  opium. 

THtcHLOROBiTALiiEffypBOL,  C^,CnyCU(OH)„  Snti/lchtoral  hf/dmie.  A*nb- 
stance  closely  resembling  chloral  hydrate  ui  apix-arance,  cn'stallizing  ftmi 
water  in  thin,  glist*>ning,  white  platV*  which  melt  at  78''  C.'(172".-l  F.^  I* 
is  prepared  fn)m  etlivlic  fildehvde  by  the  a(5ti()n  of  ohli»rint*.  which  tirrt  pT* 
duces  trichlorotctraldehyde.  Tlic  addition  of  water  (K-cjisions  the  formatwt 
of  butylchloral  hydrate.     Tlie  eflect  of  this  substauee  chwely  re^^mbla  lb* 
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effects  produced  by  c)ilrtriil  liydrate.  It,  however,  produces  marked  insensi- 
bility of  tht;  nerves  of  the  hrtid  and  face.  This  hae  given  the  drug  a  certain 
reputatiou  iu  the  treatmt-ut  of  facial  neuralgia.  The  ordinary  scpunlie  doi^e 
is  about  gm.  0.20  (thrw  grains),  repeated  at  inter\aU  of  an  hour.  Excessive 
doBcs  may  prove  ^tal  by  arresting  the  nioveiuents  of  respiration. 


^^tfl 


m.  Ethers. 


Tbtbyuc  Ether  or  Oxitle  of  methjl,  CH^O.CH,.    A  colorless  gnn»  witli  a 

fvleaeant,  etJiercul  odor,  it  may  be  condensed  by  oold  or  by  pressure  to  a 
k[uid  boiling  at  about  — 21*^  C.  ( — 5°.8  F.).  It'  is  not  used  in  eurgerj',  but 
its  solution  in  ether  has  been  teated  under  the  name  of  mftfojl-ethflic  ether. 
The  vapor  of  thiB  substance  produces  antesthwia  ^vitljout  agitation,  ii|ta»ni,  or 
convubsion.  Small  uniniuls  killed  by  its  iiJiulutiou  die  from  immlysis  of 
respiration.  Its  odor  and  \X»  extreme  voliitilily  furnish  the  princiiml  objeo- 
H  tioos  to  it^  use. 

H      Kthylic  OxiitE,  C,n,.O.C^l^  Ekhf^Ur  dher^  JSther,  Sidphuric  rihcr.     8p.  gr. 
0.736.    Boiling  ]K)int,  35".6  C.  (95^.9  F.).   Vuwr  density,  2.586.    A  colorless, 
tnuiBparcnt,  luobile  licjuid^  with  a  peculiar,  cxliiluruting  odor  and  sharp,  burn- 
ing taste,  Willi  u  cooling  after-taste.     It  is  Ibniietl  by  llic  action  of  suljihuric 
^acid  upon  ethylic  alcohol.     The  primary  cfteetof  ether  inhiilution  is  excitc- 
Knieiit.     The  pulse  and  respiration  are  accelerated;  tlio  mucous  snrfkces  are 
^irritated  ;  there  is  a  disposition  to  muscular  movement;  the  brain  is  excited. 
This  stage  Is  soon  followwl  by  a  dimiiiutiim  and  IH-Tvcrsion  of  general  sensi- 
Kbility.    The  sense  of  pain  is  ovenximc  before  the  sense  of  touch.    Ilie  special 
B 8euf?os  soon  yield;  the  nmseular  apparatus  is  relaxed;  the  pupils  are  con- 
tracted;  the  face  sntiused ;   the  skin  becomes  moist;  emificiouBness  wawos. 
^Jn    this  stage  the  cirtrulation   and   respiration  recede  towonls  the  normal 
■^tiindard,  mid  tend  towards  a  uniform  rate.     In  profound  anssthcji>ia  the 
renpiration  may  became  stertorous  and  slow;  the  (julse  falls  and  weakens; 
the  wkin  is  cool,  moist,  and  pide — sometimes  L-yanotir.     In  tlu;  miT  instances 
ot*  death  fi-oni  inhiilation  of  i-ther,  the  fatal  ro«nh  is  due  to  arrest  of  the  func- 
tions of  respirutioii  and  circubition.     [Under  the  immc  of  "tirMt  insciisihility 
B  frc»m  ether,    Dr.  Packard,  of  I'liiladelpbia,  has  described  a  condition  of  brief 
H  dnratiou  in  which  certain  operations,  such  as  opening  an  abscess,  can  be  (ler- 
H  formed  without  [min  to  the  patient,  though  the  administration  of  the  anees- 
I      tlietic  has  not  been  pushed  to  the  extent  of  pnMlucing  complete  insensibility. 

bA  similar  i-ondition  of  *' primary  aniesthesia    from  the  use  of  chlomfonn,  has 
bet'n  noticed  by  Dr.  (iihncv,  of  Xow  York.] 
Methylal,  Cn/OCTIj),,'  Mtth/km-  dinuihyf  ether.     Pp.  gr.  0.8551.    l-i^.iling 
point,  42*^  C.  (107'^.6  F.j.   Vapor  density,  2.C26.     A  c-olorless,  ethereal  li<}ui(r, 
^  obtained  in  small  quantity  by  distilling  methylic  jilcohol  with  sulphuric  acid 
H  and  nuinganit-  peroxide.     It  powtcBsca  dc(4dcd  aneesthetic  pro|K;rties,  but  is 
^  lee«  agreeable  and  less  manageable  than  chloroform. 

XV,  Ethereal  Salts. 

HTUc  Nitrate,  C,TI  .NO,,  A7frj"c  dher.  Sp.  cr.  1.112.  Uoiling  point, 
85°  C  (185°  F.).  Vapor  density,  3.112.  A  oolorlese  liquid  with  an  agree- 
able o<lor.  and  a  taste  at  first  very  sweet,  but  followed  by  a  bitterish  at^er- 
taete.  It  is  obtained  by  distilbition  from  a  mixture  of  alcohol  and  nitric  acid 
with  urea.     The  vapor  of  fifty  or  sixty  di-ops  produces  aniesthesia,  followed 
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hy  auoh  ilwagrewible  dizzuwsw,  hewloche,  and  general  discomfort  that  its  m 
eaunot  be  rut-ommaided. 

Etuylic  Formate,  t\ll,0,,  Fonnic  ether.  8p.  gr.  0.918.  BoUing  jjoui, 
54^.9  C.  (130^.8  F.).  Vajior  density,  2.578,  A  colorlesB  liquid  wiOi  » 
agrwiahlo,  pungent  odor,  formed  bj*  distilling  a  mixture  of  formic  acidw*! 
etliylic  alcohol  willi  tiulphiim-  acid.  It  is  auppoged  to  act  by  deoompouiipii 
into  ulcobol  and  alkalicR-  tbniuatoit  in  tho  blood.  Upon  aniiimlH  its  effect  i| 
similar  to  tluit  of  alcohol.  I)((S(«  of  six  or  eight  cubic  eeiitimetrett  (a  i\nA 
and  a  half  to  two  dravhmfl),  given  to  the  human  eubjoct,  produuo  omy  drui 
neeo. 

Ethylic  Acetate,  C\II,0,,  Acttic  ether.  Sp.  gr.  0,906.  Boiling  point, 7?C 
(170^0  F.).  Vupor  density,  3.047.  A  colorleiw  liquid  which  1ms  a  ntessuil. 
fruity  odor  when  dilutotl  with  alcohol  or  water.  It  is  obtained  bv  aistilliiij 
a  mixture  of  ethylic  hydric  suljilmte  and  sodie  ueetate.  Lc^  volatile  and  !(■ 
iallamnmble  than  ordinary  ether,  it  produces  anfesrhctfia  in  small  aniuubwiA 
lc»w  previous*  agitation  than  when  ether  ia  used.  It  may  be  employed  in  doM 
similar  to  tho*c  of  sulphuric  ether. 


v.  AldehydM. 

ETiiALDEnvDK,  CIIj.0011,  Ai^ftk  or  Ethylic  alflehifde.  Aldehyde.  Spt  er. ' 
Boiling  point,  22°  U.  (71^.6  F.),  \'apor  density,  1.532.  ProdudS  1, 
action  of  nearly  every  oxidizing  agent  on  etJiylic  alcohol,  this  substmcel 
colorless,  mobile,  iiiflnniniable  liquid,  with  a  eharact eristic,  pungent,  not  i 
agreeable  odor.  Inhalutioii  of  ita  vajwr  produtvs  u  sense  of  eonstriet ion  iibcut 
the  cheftT,  and  dirttreiwing  irritation  of  the  respiratory  paiwagee,  with  araarlwd 
tendency  to  arrest  of  respiration.  It  is  a  powerful  annesthetic,  produoBf 
intK;tisibility  iu  about  two  minutea ;  but  ihj  eltecta  are  diaagroetblB  no 
dangerous. 


VL  KetOTUS. 

Dimethyl  Kstosk,  CHyCO.CH,,  Acetone,    8p.  gr.  0.814.     Boiling  poi 
Se^.a  C.  (138^,8  F-).    Vapor  density,  2.0025.    A  limpid  liquid  posecaiin^  i 
agreeable  odor,  and  a  bitina  tiist*j  like  pepix^rmint.     Prepared  by  vune 
pnx^esees,  it  is  most  conveniently  obtained  ny  the  dry  distillation  of  (ftldc 
ucotnto.     It«  va(Hir  is  slightly  auivsthetic  to  frogs.     Inhaled  by  the  liur  ~ 
subject,  it  produces  eoporitic  etlects  associated  with  dyspnosa  and  ii 
of  the  air-pa»sague. 


Vn.  Tnorffanie  iSubstance$. 

Xitrooex,  X.    Sp.  gr.  0.971.     A  colorles?.  tasteless,  odorleas  gas,    Tte 
tion  is  neutral  with  litmiis,  and  it  id  neither  iutlanmuible  nor  a  supporii; 
combustion.     It  may  be  readily  luhaled  in  an  undiluted  form.    It  thus 
duces  simple,  uncomplioatcil  nsiihyxiu.   Such  inseiwibilily  iia  follows  its  n 
Utiou  is  merely  one  of  the  preliminaries  of  death  by  ai^phyxia.     For  I 
reason,  uitnigeu  cannot  strictly  !>«  considen'<l  an  anawthetic  8nI»sT.'in<"e,      j 

Nitrous  Oxide,  X,0.  Lfiu</hituf  ijiut.    Sp,  gr.  of  gas,  1.527.    ^y.  gr.l 
liquid,  0,908.     Boilint;  point  of  liquid,  — 8H^  C.  (— 12'J".4  F.).     A  ttir 
rent,  colorlcrin  gas,  with  a  faint,  sweetish  smell  and  taste,  prejiarnl  by  iM' 
ammonium  nitrate.     It  may  be  li()nefied  by  a  [iressure  of  fit^y  atmi*|ih«w*t 
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7^  C  (45**  F.).    Inhalation  of  the  gaa  produceft  both  aaphyxia  and  anflnstheaia; 

ice  it  can  be  respired  with  safety  tor  a  brief  period  only.     It  rapidly  ilin- 

U"^  oxy^ii  from  the  blood,  and  produces  deuth  by  asphyxia.  The  coii- 
vnlsivc  plicnonictia  wbirh  onlinarily  a<rnnipany  that  stjite  uw^  suppreiist'd  liy 
the  anawthutic  ai-lion  of  the  giw  Tipini  the  ainvulKive  nerve  centres.  Tf  mixed 
with  atinottpherir  air  during  inluilation,  gn>ut  nurvous  and  cerebral  exhilnm- 
tion  iti  produced,  without  loe**  of  connciousm-aJ,  Ttie  action  of  the  unUiluted 
gas  is  very  prompt, aud  recoverj'  i*  equally  rapid.  l*aul  Bert  has  shown  that 
OD  equal  mixture  of  nitrous  oxide  and  common  air,  or  an  eriuivaletit  quantity 
of  oxygen,  iiihalcil  under  a  in-cssure  of  two  atmoMphcres,  will  produce  cont- 
pletc  anrerithcwiu  without  usplivxiu.  Inhalation  of  tne  mixture  may  In--  safolv 
coutinuwl  foran  indefinite  peruKl.  liy  this  method  tlieblnod  reci^ivt"^  enoujjh 
oxygen  to  sustain  life  at  tne  same  time  that  it  ia  sufficiently  charged  with 
nitruua  oxide  to  produce  ane^i^thctfia. 

Cakboxic  Oxidk,  CO.  Sp.  er.  0.967.  A  transparent,  colorless,  inflanmiable, 
alnioKt  odorlesH  gas.  It  is  nrdiuurily  produced  by  the  cfmilmstion  of  coal  with 
a  limited  supply  of  oxygon,  ltd  action  is  exceedingly  energetic.  'Hie  prew^noo 
of  oue  tt'Uth  of  one  per  cent,  of  this  gas  in  the  air  is  sufficient  to  destroy  a 
bird,  and  two  or  Uiree  tenths  of  one  pep  cent,  will  kill  a  dog.  It  fonuB  a 
permanent  combination  with  tlie  lupmoglobin  of  the  blood,  expelling  oxygen, 
and  prtxlucing  insensibility  and  death  by  a^iphyxin.  Resuscitation  is  rendered 
almost  inmoiwible  by  the  stability  of  the  compound  which  it  fonns  with  hwmo- 
^  jjobin.     The  stupefying  energy  of  the  smoke  of  burning  puff-ball  {Lt/copet-tian 

9(eu*)  U  due  to  the  presence  of  this  gas. 

Cakuonic  Anhvdkide,  CO,,  Carbovk  arid  gas.  8p.  gr.  of  the  gas,  1.529; 
ep.  gr.  of  the  liquid.  0.83.  lioilhi^  uoint,  —78^  C.  (—109°  F.).  A  colorless, 
transparent  gas,  with  a  slij'htly  acid  taste  and  sruelJ.  It  may  be  liquefitHl  and 
frozen  by  pi-esnure  and  cold.  It  may  be  liberated  from  any  carbonate  bv  the 
action  of  a  stronger  acid.  The  gas  causes  speedy  death  by  asphyxia,  if  innale«l 
without  dilution.  If  it  exceed  three  or  four  jjcr  c-ent.  of  the  air  that  is 
breathed,  giddiness,  dyspna'a,  muscular  weakness,  and  feeble  and  rapiil  move- 
meuls  of  the  heart  apin-ur.  Any  considenible  increase  of  the  gas  mtcnsifies 
tbeso  phenomena,  ana  will  destroy  life,  even  thongli  a  cun»ideruble  amount  of 
air  be  present.  Death  results  jmrtly  tbrough  exclusion  of  oxygen  from  the 
bloo4i,  partly  from  retention  of  carbonic  acid  in  the  hluod,  and  [mrlly  from  tho 
directly  anaesthetiwvtoxic  action  of  tlie  substance  upon  the  nt-rvous  tissues. 
A  few  surgeons  have  attempteil  to  combuie  the  action  of  carbonic  acid  with 
the  vajM>r  of  ether,  by  causmg  the  patient  to  reapire  from  a  ckwed  i-eceivtT 
containing  the  va]x)r,  thus  consuming  hisown  breath  nntil  rendered  insen^^ible 
by  its  car1]onic  acid  mingled  with  other.  This  practice  cannot  be  too  strongly 
condemned. 

Caubonic  DrsuLPniDK,  C8,.  Brndphide  of  carbon.  Sp.  gr.  1,269.  Boiling 
point,  47*^.7  C.  (117".8  ¥.).  A  colorless,  volatile  liquid,  with  a  pungent  at-o 
matic  taste,  and  an  agreeable  odor  when  pure.  It  is  foniied  by  dripping 
pieces  of  sulpbur  upon  rtil-hot  ojals  in  a  retort.  The  generul  aufesthctie 
effects  of  the  vajwir  resttmble  those  produced  by  chloroform,  but  it  also  pro- 

■  duces  great  depression,  w^metimes  foHowwl  by  coma.  Workmon  expogod,  to 
its  fitmes  in  certain  tactoricH  exjR'rieuce  great  depression,  weakness,  and  loaa 
of  memory.  Tho  liquid  has  been  used  externally  with  some  degree  of  success 
fertile  relief  of  neuralgia;  but  tlie  offensive  oilor  if  impurities  are  present, 
and  the  liisagreeable  enects  of  the  resulting  vapor,  have  led  to  its  complete 
abandonment. 

H       BfoTS.— Additional  atatiatica  abow  84  doaUis  in  492,23^  ohlcffotbrm  iulialattotu,  cr  one  in  &6^ 
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OPERATIVE  SURGERY  IN  GENERAL. 


BY 

JOHN  IT.  BRINTON,  M.B., 
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JSrrBKAOX  UBDICAL  COLLKSX  ttOHPtTAI.,  srBOtOlt  TO  TUB  TUlLATiMirBlX  HCWPTTAl, 

AHD  TO  8T.  JUdKPB'fl  UUMPITAL,  vaiLAOKl^HUi, 


PruMlssiON  to  «  swrgioal  operation  i«  at  all  timop,  find  to  pvery  one,  n  for- 
midable triul.  It.  U  not  th©  pain  alone  which  attrights,  but  it  is  the  absolute 
Bolf-aorrender  from  which  the  patient  shriiikri,  conjoinwl  to  tho  uncertainty 
which  attends  the  issue  of  evea  tlic  moat  trifling  opcpatiou.  An  operation, 
therefore,  should  not  be  lightly'  luwlertakeu,  but  should  be  well  coDBidered, 
and  should  only  be  i-esorted  to  iii  the  intorc«t8of  tho  patient's  life  or  comfort. 
It  ha^  be*?n  the  custom  t/)  speak  of  operative  surgery  aa  a  mere  «r/,  and  its 
a<.'hicvenients  have  been  looked  upon  by  some  as  detrimental  to  tho  scietwe 
of  surgery — "opprobria."  Thin  ia,  however,  but  a  narrow  view,  for  in  the 
adaptation  of  surgical  means  to  the  end'*  dewired,  in  the  selection  and  prepa- 
ration of  caaes,  in  the  oj>enition  itself,  in  the  after-treatment,  lu  combating 
alt  evil  influences,  and  iu  conducting  tho  mifleror  to  a  utate  of  renewed 
health,  Hurely  Operative  Snrgery  may  justly  share  the  honors  of  the  "Science 
a7ul  the  Art," 


QCALIPICATTONS  OP  A  SlTMEOST. 

In  all  raatrem  in  life,  the  every-day  teat  of  excellence  is  snoceea.  So,  too, 
the  measure  of  the  surgeon'R  abilities,  in  the  long  nm,  m  liia  encceas.  lie 
may  be  never  so  brilliant  an  operator,  yet,  lacking  other  essential  qualities,  tho 
record  of  his  work  may  be  agaiii&t  him.  On  the  other  hand,  no  man  can  Iw 
a  good  surgeon  withoiit  inaiuiitl  dexterity,  be  his  judgment  and  other  acquire- 
menta  what  they  may.  The  quajificatione,  therefore,  of  au  operative  surgeon 
appear  to  be  varied  and  comprehensive. 

In  the  first  place,  he  must  be  thoroughly  honfst ;  he  should  operate  only 
in  the  iutereatH  of  hia  patient's  highest  good,  wlierc  life  is  to  l)o  saved,  or 
di-sconifort  or  deformity  relieved ;  he  ought  never  to  be  t-empted.  even  by 
importunity  to  perform  an  unneccssarj^  operation;  nor  to  operate  for  the  sake 
of  display,  nor  m  the  desire  of  acquiring  notoriety  or  fame,  nor  for  the  sake 
of  linking  his  name  with  this  or  that  procedure.  In  doubt,  he  should  trj- 
always  to  place  himself,  aw  it  were,  in  the  patient's  place,  and,  before  deciding 
upon  an  (ij>enition,  at  all  times  bo  able  to  answer  distinctly  and  attirmatively 
the  i»elf-<li reeled  question — la  the  proposed  surgical  int«rfereuct  ruiUy  tor  my 
patient's  good  ? 

(485) 
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The  surgeon  should  1)6  adroit,  and  poiweseed  of  manual  flkill  and  dexterity. 
He  niUHt  be  a  good  workman,  und  Ii  is  work  must  be  thorough  and  exart. 
He  phdiild  guard  uguinst  prectpitatiou,  for  in  even*  moc'buuical  art  hmj 
work  luouns  bad  work;  ana  in  o|>emtive  surgery  this  is  sure  to  be  thca«, 
and  it  in  here  fhat  the  old  raotto,  "  fc8tina  Icnt^j,"  so  strongly  applies.    A 
hasty  operator  will  often  do  too  much,  and  yet  leave  ondone  smnrtJiiug' 
which  may  aftbct  the  issue  of  tlie  case.    Every  operation  must,  therefore,  Uj 
[>crforiiied  with  deliberation  uiid  in  uu  orderly  manner.     Each  Btep  oodittOj 
l>e  well  tliuught  ovtT  and  |ilaiiiiwl  befwrelunul ;  and  whiUt  there  mu»t  oe  wo 
undue  huste,  neither  slionld  there  bo  wnuect*jiary  delay.     The  universal  M 
of  anfpstheties  hae  long  «inoo  nimovod  from  opomtions  alike  the  neceasityandl 
temptation  of  luiiTy ;  at  the  Hanio  time,  it  has  impowd  ufioii  the  sutgeootblj 
duty  of  quiet,  in'ompt  proceilure,  in  ortler  tliat  the  patient  may  be    '      ' 
from  tlie  antestiietic  intiucnce  as  scroti  as  possible. 

A  hmrrletlgr  nfatnifomy  is  essential  to  the  operating  surgeon.  Rv  wmp  ittl 
importance  has  been  detrie<l,  an<l  it  has  been  reEraHi«?d  aj*  a  stumbfing-lilock 
rather  than  au  a.s,si!-tanee,  to  the  operator.  For  tliem,  l)ie  old  maxim  ot^vr 
and  tic  what  blccflt*"  has  been  sufficient.  But  at  the  present  day,  in  vitv 
the  frequent  performance  of  operations  of  the  most  ilclit-ale  nature,  aud  of 
the  inva-sioii  by  the  knife  of  regionw  onee  saored  aud  nndititnvbed,  where  tin* 
only  safeguard  ia  the  surgeon's  anatomical  knowledge,  it  is  uscleis  tn  enter 
upon  any  diseui-rfiou  of  this  subject.  It  may  then  be  assunwHl,  not  only 
tlic  suigeou  should  possess  a  kuowJedge  of  anatomy,  but  also  that  thi*  ii 
nmtion  must  be  of  a  peculiar  kind.  The  mere  acquuintanee  with  muaii 
origin  and  insertion,  with  the  direction  of  vessels  and  iier\"cs,  and  the  like,ii 
insLifficicnt,  Tlio  operating  sui^eon  wishes,  and  the  claims  of  his  art  dcat 
more  than  all  this.  His  comprehension  of  anatomy  must  embrace  the  tissn« 
in  disease  as  well  as  iu  hoalth.  Ho  must  know  them  topograpliically,  singly, 
and  in  groups  and  laycre,  aud  must  be  able  to  recognise  them  when  trans- 
formed by  morbid  action.  An  appreciation  of  tissues  is  iii  fact  oue  of  th« 
very  highest  and  most  practical  of  the  accomplishments  of  the  euiveon,  anil 
by  this  is  meant  the  power  to  recognize  the  fiving  tissues  under  all  circuni- 
jitances. 

It  seems,  in  truth,  as  if  there  were  two  varieties  of  anatomical  knowleiige: 
the  kiiuwledge  of  the  anatomy  of  the  dead  snbject — 'tnOw^c  anfttomy—ai 
Been  by  the  pure  anatomist ;  this  is  well  enough  in  its  way,  aiid  auswen 
Bufficicntly  as  a  basis  for  the  other,  to  wit,  a  knowledge  of  dintCfd  'iWrt/Dwy, 
which  alone  can  serve  the  purposes  of  the  surgeon — the  anatomy  of  the  lirini; 
tissues.     It  is  only  this  knowledge  of  applie<l  anatomy  which  confci^  opon 
tlie  educated  and  practised  operator  that  skill  which  leads  up  to  great  suf 
cesses.   It  is  this  alone  that  enables  him  to  recognize  tiAsues.  however  maskwl. 
Or  changed,  or  hidden.     It  is  this  which  gives  nis  hand  dexterity,  and  bIiiio^ 
endows  Ills  knifu  with  vital  eonsciousueas.     Without  this  £K)wer  of  discril 
nating  tissues,  the  operations  of  the  surgeon  must  be  at  bttst  groping*  iu 
dark  ;  with  it,  on  the  other  hand,  they  will  be  characterised  by  skill 
certainty,  by  safety  for  his  patient,  and  by  satisfaction  for  hiuuiclt    Tta^ 
ac()uisitiun  of  this  knowledge  of  aimtomy  is  no  easy  inattor ;  it  cannot  be 
gathered  from  books,  nor  can  it  be  arrived  at  to  b<:«t  advantage  by  the  ordT' 
nary  methods  of  dissection.     It  can  only  be  learned  by  dissectioiic  practij**! 
by  regionsf,  and  with  a  true  surgical  intent,  and  these  must  bo  repeated  leain 
and  again  ;  tor,  as  Par^  tella  us  in  his  cliapter  on  "C3iirurgicall  (>>eratiwLs"j 
"Thousluilt  far  more  easily  and  happily  attain  to  thekuowledg  of  tlittw  tlijif^ 
by  long  use  and  much  exercise,  than  by  nuich  reading  of  ll< wks,  or  ilnilv  li'J 
ing  of  TeacheiTS.      For  speech,  how  j>enipicuous  and  elegant  soever  it  " 
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cannot  ao  vivelv  exprofW  anything,  an  lliat  wliich  is  t^ubjected  to  tlie  fitithfuU 
eyes  and  hands,""*  This  kuowkcfj^,  once  (icquiretl,  iiiiist  be  kept  up  by  di»- 
«ections  repaitLxl  from  time  to  tune,  and  csjwcially  ought  tlie  svirgeon  to 
refresh  his  lueuiory  when  abont  to  vciituro  upon  any  now  or  deliwite  pro- 
ce*inre.  Many  blunders  happen  durhig  an  oin^ration  ti-oni  a  defoctive  ac- 
qunintancc  with  anatomy ;  none  because  the  operator  knows  too  much.  He- 
jwatwl  pra<!tice  U|h)ii  tlie  cadaver  cannot  be  too  lieartily  enjoined  ;  and  this 
will  al  all  time."*  prove  of  advantage  to  the  surgeon,  whatever  liis  years  may 
be,  and  however  ri^ie  his  experience. 

The  tlnmanor  of  the  aurgeon  ir  a  matter  of  no  little  imivirtance.  On  the 
«ve  of  operation,  his  everj-  look  and  movement  are  closely  watched,  and  a 
|)atient  will  often  derive  much  uorafort  fi*om  uotiut?  the  composure  of  the 
fiur^m,  his  coohierw  and  evident  self-reliance.  In  hid  manner  he  shouKllre 
kind  and  t^ymimtliizing,  tlignificd,  luul  free  from  ill-placed  levity.  Above  all 
tliinpi  let  liim  try  to  fiw^ttT  in  his  [mtient  that  fuilli  and  tiontidence  in  liim, 
-which  go  wj  far  to  eoothe  the  sjorit  and  strL-ngtlu-n  the  reteolutioii  of  one  about 
to  place  himself  in  the  surgeon's  hands.  It  is  not,  however,  alone  upon  tlie 
ttatient  and  his  friends,  that  the  hapj^y  cftect  of  tlic  surecon's  mental  composure 
IS  produced.  It  iuHumces  too  hirt  a^t^i^tunts  and  the  Iooker&K>n  at  the  operation  \ 
and  tlu-se  arc  j»omctinie«  many,  for  the  work  of  the  ojwrator  is  often  done  in 
publie,  where  he  sUinds  in  lull  view  of  critical  eyes,  and  not  unfre<iuently 
«xiK'ise<l  to  avrjiiiig  tongues.  The  surgeon  ought  not  to  present  a  mere  out- 
ward composure  ;  nut  in  i*eality  he  should  po«wts*s  it.  Sangfroid^  intrepidity, 
find  the  power  of  self-support  are  abwlutely  csdcntial  to  his  suceei^s.  lTi» 
presence  of  mind  should  never  desert  him.  lie  must  train  himself  to  think* 
during  opeiution,  of  his  work,  and  of  his  patient;  and  not  of  the  bystanders. 
If  things  go  wrong,  he  must  pit'ser\'e  his  coolness,  and  not  suffer  himself  to  fall 
into  that  condition  of  mind  which  has  ix-en  descril"**!  ait  "surgical  deli- 
rium"— in  wLicli  the  openitor  Uiaes  his  head,  ujid  strives  to  extricate  him- 
wlf  from  cmbarrussnieut  by  ilUlirected  and  often  aimless  erturta. 

Kor  it  mast  he  here  obser\x<l  tluit,  while  the  surgeon  nuiy,  year  after  year, 

Euw  along  with  little  seriously  aiuisji  in  his  ojjemtivc  practice,  yet,  scjoner  or 
ter,  trouble  and  accident  may,  and  indeed  must,  come.  Startling  vicissi- 
tudes, cjitastrophes  which  can  neither  he  anticipated  nor  prevented,  ai-e  sure 
to  hamKJii.  These  are  the  incidents  of  human  life,  aiid  the  professional  man 
who  deals  so  largely  with  life  itself  cannot  expect  to  eseai»e  them.  It  is  im- 
possible to  conduct  an  active  surgical  practice  tor  a  long  period  without  meet- 
ing with  occurrences  which  Paget  has  justly  called  "surgical  calamities;"' 
with  every  care  it  is  not  possible  to  fores**  such  contingencies,  and  the  sur- 

Keon  mus^t  stand  pre]»aix'd  to  meet  them  as  they  come.  Let  him  then  train 
irnself  in  liahitd  of  inde|ien<Ient  thnuglit,  action,  and  self-reliance.  Let  him 
stand  strong  hi  the  herft  linowledge  of  hi.s  pn)fesfli<nt,and  in  the  firm  determi- 
OJitioti  to  act  fur  \i\a  iialicnlrf"  gootl, and  lor  that  alone;  then,  if  ever  these 
dreaded  calamities  shall  fall  upon  liim,  his  shoulders  will  prove  atiX)ug  enough 
to  bear  them. 

The  8uccc«d  of  the  operation  ia  nndoubtedly  intluenced  by  manual  dexterity 
in  its  fK,'rfumiancc,  but  l}eyond  the  mere  mechanical  skill  arc  other  factors. 
The  pro|H;r  vekction  of  catfcs,  dnc  prcp<iraUon/<)r  thiopcrution,  and  careful  7}itrs- 
iugyfcniing^  and  aficr-trcatiiiciit^  have  verj-  much  t*)  do  with  the  weltare  of  the 
itient.     Indeed  it  may  he  said  that  the  exercise  of  a  wise  and  sound  judg- 


'  The  works  of  ttial  Enmoas  nliirnrgiKm  AuiLrose  P&rtiy,  IrniiHUtod  out  of  LftUu^  «iii!  vompariHl 
rlUi  the  Prmch  \iy  Tli.  Jolmsoti,     Book  I.,  Chop.  II.     London,  1(>4D. 
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mcnt,  in  thwe  respects,  boarB  grontly  upon  ultimate  enccoBS  or  failure.  I;  it 
the  observance  and  entbreemcnt  of  all  precautions,  before,  during:,  anJ  aft«r 
an  operation,  which  give  the  sufferer  his  tjest  chances,  and  it  must  never  b< 
forgotten  that  the  latter  is  entitled  to  ail  the  cluuiees  which  operative  altitl 
and  the  exert-isie  of  sound  judgment  can  potwibl}*  afford.  It  is  a  raiBUk*' 
look  upon  the  faihiro  of  an  operation  niniiilv  a*  an  inttoward  accident  to  tl 
operator;  we  must  rwollnct  that  there  is  another  mrty  to  thetr&naact' 
the  patient ;  and  if  hana  befall  liini,  either  from  dehcieni  Bkill,  lack  of 
dence,  or  too  biased  conviction!*  on  the  part  of  his  t*urgieal  attendant,  sarrfp 
there  in  nmtter  of  eelf-i'eproucli  fnr  him  in  whom  he  trusted.  If,  on  tiir 
other  liatid,  the  purgenn  acta  on  full  conKidemtion  of  the  fiaeta  attending  «tA 
individual  caw,  with  a  wide  knowledge  of  the  general  practice  of 
with  proper  reliance  on  his  own  ex]T«rience,  and  an  earnest  seeking  at>cr 
patient's  good ;  tlien  indeed  he  has  done  all  that  man  can  do,  and  may  huinl 
await  the  issue  t'roin  the  handw  of  the  Almighty  Arbiter  of  all  things  hi 

While  it  IB  incumbent  uimn  the  Aurgcon  to  do  much  that  is  merely  mani- 
pulative in  chftracter,  it  must  not  be  forgotten  that,  beeiiles  theoj^ration,*" 
mutiit  perform  many  duties  which  demand  the  exercise  of  the  highest  fu 
lions  of  the  medical  mind.  He  must  he  a  good  (Ho^nostiriany  medical  ae  » 
aa  surgical,  and  posseflfl  an  accurate  knowledge  ot'  morbid  anataroj,  and  i 
general  pathology-.  He  must^  above  all  things,  exercise  Rkill  in  MMchinr 
lor,  and  in  detecting,  rt'fccral  disrase^  for  here  a  broad  field  bafi  been  apa/n 
to  the  view  of  the  practical  surgeon.  In  times  past,  it  was  |H^rha|)c«  too  nwci 
bis  custom  to  confine  his  study  to  that  only  which  was  evident  to  the  ey» 
and  touch.  He  did  not  trouble  himself  greatly  with  thoise  morbid  pi 
which  were  developing  in  or^ns,  it  might  be  somewhat  removed  from 
local  seat  of  di&cflse,  but  which  were  otiten  related  to  or  influenced  by 
proposed  operation.  I'atholoe>'  has,  however,  made  fast  onward  strides,  i  ^ 
no  opemtion  can  now  bt  undertaken  without  a  cai-eful  examuiation  of  the 
internal  organs;  sirice  the  prc^-ucc  of  lurking  visceral  disease,  often  urisi* 
|>ected,  may  forbid  or  modity  surgical  uitcrferenee.  The  surgeon  must  iDorc- 
over  bo  a  good  thfra^idht^  and  an  expert  cUnicol  oA.««-t'fr— ever  pn>nii<*  t 
cateh  the  passing  inditiition,  over  ready  to  interfere  on  just  occasion,  or,  ~" 
wise  caution,  patient  to  hold  his  hand.  He  should  be  sliari-v*witted  in 
gencics,  and  quick  in  his  decisions ;  for  the  tide  of  snrgii-nl  accident 
last,  and  if  he  falter  or  delay,  prei-ious  ntoments  may  be  forever  lost  Fn 
short,  the  surgeon  should  be  an  Accomplisbcd  I'hj-sician  as  well  a^  a  Pkilfyl 
Operator,  possensing  a  comj)rehenftive  knowledge  of  diagnoeia,  pathology,  ami 
therapeutics;  with  less  he  can  ueither  do  justice  to  his  }<atieut,  nor  wtiifr 
the  demands  of  his  owu  couscieuce. 


Preparation  for  an  Opbration. 

A  certain  amount  of  risk  to  life  accompanies  all  anrgieal  interfenoolb 
i»  present  in  a  markwl  degax;  in  sorimis  operations,  and  is  not  absent  ft 
thfjse  of  ai»parcMtly  the  must  tritliiiy;  character.  Death  may  and  has  follows 
the  simple  intiTKlnct.ion  of  a  soiitul,  the  slitting  of  a  contmctefl  inriitu»,i 
the  ligation  of  an  appareaitly  insignificant  pile.  It  is,  therefore,  tit  that  f 
surgeon  before  o|wrating  should  hear  in  mind  the  |»o3sibility  of  an  ontowa 
result,  and  that  he  should  seek  by  cvcrv  means  in  bis  power  to  guanll 
patient  against  unfavorable  chances,  llis  wisdom  and  judgment  wilM'^ 
never  mnre  apparent  than  in  the  cai*e  ami  skill  he  may  exercise  in  piei«ring 
the  patient  for  o]ieration.     Each  case  should  be  to  him  a  study,  and  ne  oo^ 
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carefullj  to  investigate  it«  characters.  Hia  conclusions  should  be  deliberately 
arrived  at,  and  the  propriety  of  an  opomtion  must  be  tjuito  clear  to  his  own 
mind,  before  any  aunounrenjent  in  made  of  it«  neoeesity.  When,  however, 
it  is  evident  to  the  surgfon  that  an  operation  should  be  done,  it  becomes  his 
duty  to  state  the  facts  to  the  i>atient,  if  he  is  of  Butficient  age,  and  in  a  pro- 
per state  of  mind,  or,  if  not,  to  his  family  or  friends.  This  should  be  ^ne 
geatly,  and  not  abruptly,  nor  in  a  maimer  calculated  to  alarm.  The  ncceeaity 
of  the  operation  ought  to  be  cletirlv  explained  to  those  concerned,  and  the 
chancefi  of  success  and  recovery  tairly  laid  before  them. 

It  is  also  ris^lit  that  the  snrgeon  should  add  to  tliese  statements  the  weiifht 
of  his  protessiona!  opinion,  ami  he  must  not  shrink  from  the  respond ibiuty 
of  so  doing,  nor  Bpealc  with  hesitation  or  doubt.  He  must  remember  that  the 
persons  interested  look  to  lam  for  advice,  and  that  as  consultants  they  are 
iairiy  entitled  to  whatever  help  he  can  so  render  them.  It  is  not  to  be  ex- 
pected that  the  public  can  always  decide  wisely  \u  matters  affectiu}^  life 
or  heiiltli ;  they  must  in  the  end  depend  upon  professiomil  jmlgment ;  and  the 
profoesional  utterance  ought  to  be  jswitive  and  unmistakal)lV.  It  becomes, 
therefore,  the  duty  of  the  surj^on  to  neither  exaegcrate  nor  underrate  the 
possible  (H»ril  uf  uu  operation  ;  be  must  think  for  his  patient, and  by  his  sym- 
jjathy  and  the  kitnluesrt  of  his  manner  win  the  conhdence  of  the  latter,  so 
making  him  to  feel  that  the  arm  of  his  surgira!  ailviser  is  in  truth  one  of 
strength,  uj»on  which  he,  in  his  oivn  weaknes**,  may  safely  lean.  All  this  the 
surgeon  ma}'  rightly  do,  not  endangering  his  professional  powition,  but  ratlier 
strengthening  it  by  liis  services  as  ctKiiisellor  and  friend.  To  the  question 
which  is  so  often  put  in  minorcases,  "  Ls  tlu-re  any  danger  in  the  operation?" 
he  can  truthfully  answer,  "  Not  creator  than  in  the  chapter  of  tlie  ordinary 
aceidentrt  of  life,  and  whatever  risk  there  is,  I  advise  yon  to  take  it"  The 
ultimate  decision  thus  rests  with  the  patient  himself,  but  he  may  be  fortified 
in  mind,  and  upheld  in  a  correct  judgment,  by  the  judiciotu  and  wise  words 
of  his  professional  atteudaat. 

In  a  general  way,  it  is  customary  to  divide  surgical  operations  into  two 
great  classes.  The  first  comprises  operations  of  n/^essity^vrhereWie  is  at  stake, 
and  where  surgical  interference  to  be  of  avail  must  be  immediate-  Ope- 
rations tor  strangulated  hernia,  or  for  hemorrhage,  or  tor  foreign  bodies  in 
the  air  |uuwiges,  or  for  many  surgical  ii^urieH,  are  examples  of  this  nature. 
The  second  Jla«s  compriscw  oprratioiis  of  rrjutlicnci;,  in  which  a  slight  delay  in 
perfomumce  does  not  mfttcrially  artect  the  result,  Tlio  removal  of  luurbid 
growths,  the  w>rroctif»i  of  dotormitieH,  and  niaiiy  other  n|»erations  in  the 
great  category  of  surgical  diseases,  are  examples  of  the  second  ortler.  In  de- 
ciding upon  operations  of  the  first  class,  the  surgeon  muRt  often  assume  a 
great  resjwusibilitv.  Ilia  professional  dutv  demanas  that  he  should  act  deci- 
sively Hnd  promptly  to  save  life ;  and,  in  the  abricm*  of  friends,  or  where  the 
I^mtient  is  very  young,  nr  fi-oni  the  very  nature  of  the  ca«c  incapable  of  VMng 
coiisulterl,  the  Riirgical  attendant  must  take  the  burden  upon  his  own  shoul- 
ders. Hometimei,  in  such  capital  cases,  the  advice  of  colleagues  may  be 
obtained,  hut  where  the  urgency  is  very  great,  the  surgeon  shuald  leani  to 
deiiend  fearlessly  ujtou  his  own  judgment,  aud  to  act  iu  accordance  with  it. 

Time  for  Operatioic. — In  ordhiary  cases,  not  those  of  inime<liate  necessity, 
where  an  operation  baa  boon  decided  u|wn,  the  first  question  which  prcKeut^ 
itwif  to  the  mind  is  the  time  for  its  peribnnance.  Broadly  .stated,  the  answer 
to  this  question  is,  '*As  soon  as  tJio  patient  can  be  brought  into  the  best  state 
of  miml  and  borly."  The  first  of  these  fouditious  must  depend  somewhat 
upon  tile  palient's  momle  and  his  confidence  in  his  surgeon.     Many  sufferers 
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are  norvouB  and  timid  ;  ihvy  dread  tlic  future,  and  tihridderat  the  thougUof 
an  operation.  Delay  in  these  caseii  often  niakc«  mattere  woree ;  the  mind  »■ 
acta  upon  the  Ixxiy ;  and,  for  them,  the  sooner  an  operation  can  be  perfonMd 
with  safety  the  better.  Other  riatiente  may  be  lees  fearful  of  results,  nnil  nt; 
eecm  to  be  Rtt>i'.*al,  almost  indiflereut.  Thet*  not  unfrwiut-ntlj-  auk  limeftr 
cojiftidenition,  Hiid,  liavine  retlectod,  ("ome  cfllmly  to  a  iloi-ision,  and  plwc 
theiiuHilves  ill  the  hand*  ot  the  Hurgoou  witli  quiet  confidence  and  braiuy. 

Preparation  op  Patient. — The  general  bodily  health  of  one  who  is  to 
undergo  an  operation  muHt  always  uc  most  carefully  Ux>ked  to^  and  all  y» 
eautions  taken  to  briiiK  il  into  the  best  jKiBeible  condition.     Every  ojicnrtKB, 
no  matter  how  slight  it  may  he,  presnpjioitC'e  eome  extra  retrain  111*011  tlieo*- 
tttitutional  powers,  and  the  I'ettourf^es  of  our  art  rdiould  be  taxc*i  to  mt-ei  iiat 
demand,     t.'nfortunaiely,  it  often  hapiwas  that  the  very  occasion  for  s-argiol 
interference  is  m  itself  a  cause  of  imjwiinnent  of  vital  Ktrene;lh,  and  unneot- 
gary  delay  in  operation  is  therefore  to  be  deprecated.     In  nosjiital  prartitt 
this  ia  especially  the  ca«t'.     Patients  enter  the  wards  with  imjiaia-d  nutrittta^ 
enfoohlod  hy  pain  and  snfforing,  and  exhausted  by  chronie  snppnratioiL    Tte 
etlbrt  to  improve  their  general  state  seems  to  be  a  laudable  one;  but  «rii 
here  mistakee  may  be  committed;  for  it  is  uudoubtedly  true  tlmt  t<»  |irK 
longed  a  residence  in  linspit^,]  is  often  pn>dnctive  of  injury  rather  thaiiflf 
bcnetit  to  the  jwitient.     For  the  first  week  or  ten  day«,  he  may  t«»m  tn  im- 
prove, but  it  is  a  matter  of  common  experience  that  after  tlmt  jteriod  luwii 
change  for  the  better  is,  an  a  rule,  scarcely  to  be  looked  for.     It  would  swm 
therefore  wise,  in  such  ca-sci*,  not  to  defer  unduly  an  mcvitable  oj»oratian, Iwt 
to  proceed  to  its  |»crfonuancc,  iu  the  absence  of  positive  contr:ii-iniUcatioiM,u 
soon  as  the  secretions  Imve  l>ecii  bivught  into  tolerable  c<jnditioii.    The  ^^ 
moval  of  a  source  of  in-iuition,  or  of  a  dram  ui>on  the  cimstitution,  will  ofta 
do  more  to  bring  up  a  patient  than  any  prolonged  course  either  of  dii'tctio  or 
of  therapeutics,  and  that  this  is  ti-ue,  is  amp^'  shown  by  the  »iUocc«»  whiefc 
proverbially  follows  secondary  operations. 

Bbst. — ^Tlie  influence  of  rest  of  mind  and  body,  in  fitting  the  latter  to  pMB 
safely  through  the  jiorils  of  an  operation,  must  not  be  ovcrlooke«l.  Tlie  ijoiet 
of  a  day  or  so  iu  bed  jiennits  the  patient  to  recover  from  the  fatigues  of  hii 
daily  work,  and  to  obtain  that  necessary  sleep  which  has  sonietimw  kx-Dctu^ 
tailed  by  the  cxi^ncics  of  labor.  Overworked  orguus.  and  notably  the  b«it, 
pass  into  a  condition  of  repose ;  exciteil  or  pervertetl  functions  are  st«oili«l  or 
corrected;  local  congestions  aiT  rclievetl;  and, in  short, Ixxly  and  mind arv alike 
benefited  by  the  state  of  true  jihysiologit^l  rest  thus  brought  about.  Vaio, 
which  may  have  been  aggnivat-ttl  by  locomotion,  becomes*  less,  nr  disafipcan: 
and  the  patient  acquires  that  custom  or  ability  to  remain  tranquilly  in  M 
which  may  become  essential  to  his  future  weltare.  Nothing  is  mon-  ilrtri* 
mental  to  the  tjuccess  of  an  o|teratioTi  than  after- rest! c»«ne(w  and  juctilAtko, 
and  the  exereise  of  jiatience,  and  practice  in  remaining  etill  in  Ixxl,  w  a  niatttf 
of  more  imi»ortance  than  it  is  usually  consideretl.  luring  this  ]K>rioii  of  PfA. 
too,  the  nKHlit'al  attendant  luis  ain]»le  oiiportunity  for  tiuailiarizing  liintn'tf 
with  his  imtient,  and  for  aci|uirhig  thai  knowledge  of  Inni  which  may  havf  ■ 
dirci^t  bearing  on  the  after-ti-eatment.  He  is  enabled  also  to  judge  of  hi-  »*«■ 
Btilutioiml  condition,  by  re|)eated  iihvsical  examinations, and  tn  tonu  that«fr 
J-ect  estimate  of  his  strength  or  wealmesa  which  may  pixive  of  so  miicli  vih* 
iu  tlie  future  conduct  of  the  case.  It  is  a  matter  of  everj'day  obwrvatioii  ihul 
where  oi>erationH  arc  hurriedly  undei"taken,  w'ithout  due  iiivesiignti"ii  ot'  the 
iMitieiit's  coiiditifni,  they  arc  apt  to  Ix;  attende<l  hy  jierils  which  mii;hi  h**^ 
Deeu  avoided  by  more  care&l  examination.     The  writer  wni  recall  >wk*  upn 
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eaae^  where  the  happy  resnlta  nf  Bt^rioue  oporationa  have  boeu  attributed  to 
mere  skill  at  the  time  of  pertbrniance,  when  in  truth  thoy  wore  not  a  little 
(Ine  to  tlic  previous  paiimtukin^  and  rt-peatod  cxoiiiinatioim  of  the  {mtibnt, 
and  to  the  careful  and  watchful  study  of  his  id io^ync rabies. 

Pbbi-IMINARt  Treatmen'T. — ^T>efvrri!)g  for  a  iiioniont  the  Biihject^  of  the  risks 
of  ciperatioim,  and  the  causes  infliieiK-ing  their  reflults,  itmay  be  well  to  inquire 
what  pi-eliminary  atepfl  must  be  taken  to  put  the  patient  in  the  bet^toondttion 
for  the  t>|»eration,  when  the  latter  is  innierative,or  when  it  hn»  l>een  dmdisil 
UIK>n  as  Judioioui*.  If  the  ojx'nition  W^  one  of  t-nier^ncy,  sueh  us  horaiotomy,  or 
trdcheotoniy  for  urgent  eaUi^e,  preparation  in  a  general  way  eim  si-aroely  be 
atteniptetl.  The  BUi^eon  muHt  do  hirt  best  to  nave  life  alrearly  eiiduiip^reii, 
and  tno  patient  must  take  his  ehanees,  Kuch  as  they  are.  On  the  other  hand, 
if  the  caee  be  one  of  a  chronic  nature,  certain  useful  precautions  before  opera- 
tion inay  be  attempted.  If  the  patient  is  hi  poor  condition,  and  if  time  adniita, 
the  re«piisile  diet,  stiniiduB,  and  t«nic«  may  be  employed,  and  tlic  refit  already 
referral  to  enjoined,  Tiie  secretions  may  \tc  attendtnt  tf>,  anil  the  Ixiwels  ivgu- 
latc*l  as  demiindi'd.  All  previous  medication,  whieh  may  Ik*  inappropriate!  to 
the  time  of  operation,  should  be  stopped  ;  and  a  sutticient  interval  allowed 
for  the  elimination  from  the  system  of  hucIi  drugs  as  digitalis,  arsenic,  the 
iodide  of  ftotassium,  and  the  like.    If  the  ease  is  one  of  iiyurv  demanding 

lamputation,  and  the  patient  has  not  yet  reacted,  the  bleeding  stiould  be  cou- 
tn>lled,  and  Rueh  stimulus  administered  as  will  bring  about  reaction,  and  re- 
leoAO  the  «uftorer  from  the  state  of  shock. 

The  advisjibility  of  administering  stimulus  just  Iwfore  ojwration  is  a  ques- 
tion which  has  been  much  diHcussed,  and  on  which  difiercnt  opinions  iire  now 

[  ©ntertaincd.  By  some,  a  parallelism  has  been  affirmed  between  the  eft'ccts  of 
alcoholic  stimulus  and  tlio«o  of  the  anttisthetic,  e«j>ecially  sulphuric  ether; 
both  bcinj^  regarded  as  agents  which  secondarily  depress  the  aetion  of 
the  heart.  Yet  it  is  probablo  that  the  gi"eat  m^onty  ot  practical  surgeons 
hK»k  favombly  upon  the  admiiiiptrution  of  whiskey  a  short  time  prior  to 
operation,  esjHJciully  if  with  the  stiniulus  a  t>ma\\  amount  of  o[iium  is  ad- 
ministered, either  b^-  the  mouth  nr  hviKxlerminilly.  Clinically*  speaking, 
this  coidoincd  exhibition  of  alcohol  and  opium  is  prrjbably  judicious,  sinoo 
it  would  eeem  to  exercise  a  triple  influence:  In  the  tirnt  place  it  anpeuK  to 
lestsen  the  shock  of  operation  ;  in  the  second  it  tranquillizes  the  jwitient  atter 
the  operation,  aTid  prevents  or  soothes  the  subsequent  pain  ;  and  in  the  tliird 
place  it  es|Krtlit*.y  aniedthesiu.  and  leasens  the  amount  of  etlicr  necctwary  to  be 

Ipivcu.  The  testimony  of  many  excellent  surgeons  wems  to  be  couclusive  in 
this  direction,  and  in  such  a  matter  mere  theoretical  opinions  cannot  liavc 
Tveight  when  opposed  Ui  the  direct  results  of  clinical  ex]M>rience.  Id  adniin- 
istoring  stimulus,  care  should  be  taken  to  give  it  thiWMjiiartere  of  an  hour  or 
an  hour  before  operation.  If  given  later  than  this,  it  may  cause  nausea  and 
vomiting  as  the  inhalation  iif  the  ansesthetic  progresses — always  an  annoying 
complication,  and  pet^uliarly  so  at  the  begiunmg  of  an  o]jenilion. 


An^stuesia. 

It  would  be  out  of  place  in  this  article  lo  ent«r  upon  the  history  of  surgii-al 
anrestliesia,  or  tn  diwuHS  the  priority  of  elaim  of  tno»te  with  whom  it  urigi- 
nated.  It  is  sutlicient  to  say  that  its  discover)-  originated  in  Hartfurd,  Coii- 
Iwecticut,  in  1844,  and  that  its  tirst  practical  application  for  surgical  puriMwes 
was  made  in  Boston  about  the  year  lH4ti — the  agent  then  employwl  being  (^ul- 
phorie  ether.     In  the  tbllowing  year  the  anwathetic  qualities  of  chlorotbrra 
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were  announced  by  Profejwtir  Simp^Of  of  Etlinbui^h.  Since  that  time,  the 
value  of  theee  two  agenU  has  beeu  miivorsally  recognized.  Throughout 
Europe,  until  quite  rwently,  chloroform  lias  l>eeu  preferred  by  surgeono ; 
while  in  Amerim  the  profc«gioiial  mind  has  been  greatly  divid^  aa  to  the 
relative  value  of  the  two  agents.  In  the  northent  portion  of  the  iinintn* 
ether  is  prc»t)ably  tlu*  favorite  agent,  while  in  the  south  and  west  the  predi- 
iK'tion  la  in  favor  of  ehlorofonn.  Tlie  merit**  of  the  rival  agents  may  !« 
thus  briefly  Hiininietl  up :  Iloth  produce  complete  auteetbeftia,  but  ether  is  un- 
doubtedh'  the  safer  agent.  It  is,  however,  far  more  bulky,  and  consequently 
more  difficult  of  tranaportation.  It  is,  therefore,  not  so  well  adapted  as  chlo- 
rodbrm  for  use  in  militar)*  or  country  i)ractioe.  It  is  slower  in  lU*  action,  and 
more  diwigrceuble  than  chloroform;  and  ite  use  is  attended  hy  more  strag- 
gling and  i-ebcUion  on  the  part  of  the  potiejjt.  The  stimulating  action  of  ether 
19  felt  largely  hy  the  nervouH  and  respiratory  syptenis.  and  on  the  latter  it 
M>metimc«  piHMliioes  much  irritation.  The  action  of  the  heiut  i»  also  atimu- 
latfid  bj'  ether,  and  in  thifl  reepect  it  differs  from  chloroform,  which  is  apt  to 
cauw  cardiac  8e<lation.  It  seeiu:*,  theretbre,  that  the  URe  of  ether  an  an  auft** 
tbetic  \»  indicated  lu  cases  attcnde<l  by  ner\'oaB  shock,  and  alao  where  there 
ia  cai^iac  weakness,  the  itMult  of  fatty  changes  or  of  ventricular  dilatation. 

Comparison  of  Ethsr  with  Chloroform. — The  primary  excitant  effect*! 
of  ether  are  shortly  followed  by  secondary  sedation.  This  is  at  times  aggnt- 
vated  by  the  tendency  to  nausea  and  vomiting,  which  occasionally  is  iK-rsist- 
cnt,and  which  it  ia  not  always  easy  to  cheek,  CMoroform^  on  the  other  hand, 
in  free  from  most  of  these  objections.  Ita  odor  ia  agreeable,  and  it*  first  eflect* 
sedative ;  it  m--is  promptly,  and,  au  o  rule,  without  eauBing  that  degree  of 
excitation  and  muscular  action  which  ia  bo  characteristic  of  ether.  It  proha- 
babty  causes  less  nausea  and  gastric  irritation,  and  it  ads  kindly  and  aafelv 
upon  children.  The  great  matter,  however,  in  the  choice  of  an  anesthetic  w 
that  of  safety,  and  the  one  question  to  be  answered  ia  simply  this :  Which 
carries  with  it  the  least  i>erii  to  the  life  of  the  patient,  ether  or  chloroform? — 
and  here  it  must  Ih*  stated  tliat  the  condition  of  antesthesia  is  alwavB  one  of 
some  danger,  and  that  no  anieathotic  is  altogether  safe.  A  patient  in  a  con- 
dition of  absolute  antesthetic  unconsciousness,  is  necessarily  in  more  or  less 
jeopardy  of  life,  and  it  is  incumbent  upon  the  ojwrating  surg^n  never  to 
lo«e  siffht  of  this  fact.  It  is  to  be  feared  that  the  comparative  impuoi^ 
which  nns  attended  the  long-con tinuc<l  use  of  aiDCHtheticK,  tends  to  b^et  in 
the  mind  of  the  surgeiMi  too  great  a  confidcnee  in  their  safety,  and  t&t  be 
fiometimes  i^ilizes  only  when  it  is  too  late  that  this  bliud  c-onhdeuce  may  he 
nnfoundetl.  Especiallv  is  this  the  cag©  when  the  exhibition  of  the  antesthetic 
is  submitted  to  unskilled  liands,  and  that  this  is  very  often  done  it  is  impot^* 
sibic  to  deny.  In  reality,  the  asaistant  who  haa  charge  ol"  tin*  ether  or  cldoro- 
form,  plays  a  part  in  the  operation  scarcely  secondary  to  that  of  the  surgeon 
himself,  tor  on  his  skill,  watchfulness,  and  judgment,  the  weltiire  of  the  [*■ 
tient  to  a  great  extend  depends.  It  is,  therefore,  incumlwnt  upon  the  opi-ramr 
to  devolve  this  important  duty  ouly  upon  one  who  is  qnuliliiKl  to  undertake 
it;  and  the  luwistaut  hiuij*clf  must  ilevotc  his  whntv  muid  to  this  givai  ta*k. 
He  ought  to  do  nothing  else,  and  should  not  permit  his  atluntion  to  wanih'i" 
for  a  moment  from  the  patient  bofoiv  him,  nor  attempt  to  render  any  otlior 
oitsistanne  in  the  operation  than  tliat  to  which  he  is  i>nrticulnrly  assigned. 
Ho  must  carefully  watch  the  breathing  of  the  jiatient.  and  mo<lerate  or  su*- 
itend  the  aniesthL-tic  on  the  slightest  evidence  of  its  irregularity.  He  sliouM 
lie  on  the  watrh  against  n.'tniction  of  the  tongue,  and,  if  tins  ImppK'ns,  ho  must 
instantly  dmw  it  for\varil  with  a  hot>k  or  foi-cc|is,  and  see  to  tim  ivtnoval  of 
muctu  from  the  mouth  or  tiiucx>:^.     Xot  unfrei{Uently,  spaam  and  closure  oi 
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larynx  occur,  evinced  by  thu  lividity  and  discoloration  of  the  lips  aud 

This  can  usuully  be  relit!ve«l  by  tuniing  tho  bejul,  or  by  pushing  tbr^ 

the  anglw  of  the  jftwg,  and  by  making  preseiire  upon  the  che-^t,  thus 

leiting  afresh  the  reapiraton'  efforts     The  puis*  must  be  watched  lu*  wt?ll 

the  breathing,  egjpe*.-ially  if  the*  jiaticnt  have  a  fatty  heart,  or  any  other 

of  organic  carciiae  diseadc 

While,  hi  the  great  majority  of  oaseft,  ether  will  accomplish  all  that  cblo- 

ofonn  can  do,  ana  indeed  all  that  can  be  de»<ired,  and,  a^  wc  tliink,  with  a 

water  degree  of  safety,  there  are  neverthe!e*«  inntuncofl  in  wliich  it  seems 

Bper  to  employ  chloroform.     jVs  is  well  known,  ether  va\K)T  acta  as  an 

ritant  to  the  lungs  even  when  healthy,  aud  its  use  U  sometimes  followed  by 

arc  or  less  broiichitie.     It  should  not,  therefore,  be  resorted  to  when  any 

Imonary  irritation  or  inflammation  already  exists,  but  preference  tibould 

!  given  to  ehloroform.     Acute  nwlema  of  the  lungs,  terminating  fatally  in  a 

hours,  hart  oecurre<!  after  the  initiation  of  ether  to  the  writer's  kcowledgo, 

I  it  id  pi-obable  that  mowt  of  the  few  deaths  charged  to  the  use  of  ether 

ive  in  reality  been  due  to  this  cause.     An  examination  of  the  lungs  and  of 

!ie  heart  muHt  eijurterpiently  lie  matle  liefore  ether  ih  given.    The  use  of  ether 

canliac  disease  has  also  been  questioned,  but  hero  he«itatioii  need  only  be 

bit  when  there  is  a  tendency  to  overloading  of  the  right  heart ;  aud  there 

[oes  not  »iipear  to  be  any  reason  for  not  giving  ether  when  the  lieart  is  weak 

_^irfiitty.     Indeed,  it«  action  as  a  cardiac  stimulant  would  rather  favor  ita 

"cDijiloymeiit  in  tiK-sc  cases,  bu,.  under  such  circumntanwn  itr^  effects  must  of 

court*  be  carefully  watched.     Chlorofoi-m  is  peculiarly  adaptetl  for  children; 

ojKm  them  it  acta  readily,  and,  as  far  as  is  known,  Hate]y. 

First  Issexsibility  prom  Ktiier. — Before  describing  the  modeof  adminis- 

traiioii  of  ether  and  chloroform,  it  may  be  well  to  allude  here  to  one  of  the 

effa-ts  of  ether  inhalation  wliich  is  not  as  widely  known  as  it  deserves  to  be, 

lely,  the  tnintiitory  state  of  first  insensibility  prodtK-oil  Fiy  a  few  whiffs  of 

ier,*origiually  pointetl  out  by  Dr.  I'ackard,  of  Philadelphia,'  who  hua 

>tioed  that,  if,  when  a  patient  bc^is  to  iulialo  ether, 

.     .     he  be  toUI  to  hold  up  his  linnd,  and  the  dircclion  be  repeated  as  often  hs 
ity,  for  ft  little  while  he  wUl  obey,  but  soon  there  M-iU  he  a  failuro  of  voluntary 

rer,  Bin!  the  hniid  will  drop.     At  this  iiislatit  tlieni  begins  a  very  brief  fjeriod Imi 

1  a  minuto — of  total  insensibility.     If  the  inhalation  be  now  au8jicnth;(l.  ronscioug. 

will  return  at  once,  and  the  patient  will  come  lo  liiiu^elf  without  heafJiiclie,  nowea, 

•fuiy  other  of  the  disagreiiible  effi-cts  so  commonly  experienced  after  the  prolonijed 

Iministnition  of  the  anx^thetie.     Doriog  tJuA  brief  periotl  of  anawtheHia,  the  'first 

?nsil)ility,'  us  I   bave  called  it,  any  operation  may  bo  performed  as  paJnlcnaly  aa  if 

ibe  inhabtlion  liad  been  carried  to  the  fullest  extent.     ....     I  feel  ivarrantcd  in 

assirrtint;  that  this  lint  inaensibility  invariably  occurs  ;  that  it  ia  absiihite  and  profound, 

though  brief;  and  that  it  may  always  bo  detected  and  taken  advantage  of  by  careful 

olMervation  and  prompt  action." 

From  a  personal  experience,  the  writer  can  testify  to  the  entire  accimicy 
of  Dr.  Packard's  statements,  not  only  as  to  the  occurrence  of  this  short  in- 
dbility,  but  also  as  to  its  thorou^hnoss  and  completonesa  as  regards  any 
ition  of  pain  from  cutting  operations. 

^Admimsthation  op  Ether. — In  obtainini!;  aufpsthesia  from  ether,  not  a 
Httle  dej>ends  u|K>n  the  i*kUl  of  the  administrator.  If  the  [latient  be  fristhtene*' 
or  roughly  liandlwl,  he  natumlly  rebels,  aud  the  process  in  ui-cessurily  pnu 
longed,  aud  therefore  to  a  degax'  ini]>erieet.     Here,  as  in  all  other  surgieal 

1  Amvrimn  Journal  of  the  Medical  SuiviinM,  laly,  1677,  ■.nd  April.  1978. 
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procetluros^  the  first  stop  sliouUl  Iw  io  win  tlie  ooufideuce  of  iho  patient,  and 
to  imprvisi  hiiu  by  Keiitlcnetw  rather  tlmn  by  tonrc.  In  the  early  days  of 
ethtT,  variouB  ii>iiiplicat«l  forms  of  apparatus  and  moiith-piots*  were  coo- 
8truet<Hi  to  assist  the  inhalation.  In  America  these  have  given  way  to 
ineth»>iie  of  greater  simplicity — the  employment  of  the  foMe<l  towel  or  the 
BiMHige.  IVrhaps  the  simplerit  i)lan  in  the  ii»»e  of  a  towel  folded  and  pluued 
in  the  Hhai>e  of  a  eone ;  thi-  t*iaert  of  the  eone  may  be  Htilleneil  by  placiiii; 
within  tlie  fohls  of  the  towel  a  layer  or  two  of  iiowH|iapcr.  A  chamber  is 
thus  forni«l  for  the  retention  of  tlie  ether  vajior,  tlie  base  of  tlie  cone  beuig 
snfliciently  large  to  thoroughly  cover  the  mouth  and  nostrils,  and  to  inelude 
the  lower  jaw.  The  eyes  of  the  ]>atient  should  be  covered  with  a  light  nap- 
kin or  handkerchief  at  the  beginning  of  the  inlialatiou.  This  ]>ivcuution 
shutit  out  the  observatiou  of  cxtemal  i.iivunistiiuces,  an<l  has  a  very  urnrked 
eftlx't  in  hnstoiting  the  period  of  insensibility.  It  is  well  also  to  divert  the 
attention  of  the  jiatient  bv  dii-ectmg  him  to  eomit  slowly  "one,  two,  tliree,"  and 
BO  on,  following  the  lead  of  the  administrator.  The  exjiiratorv  eftbrt  thua 
inducer)  id  followed  by  a  corresponding  ittspirution,  and  full  iuhiuution  of  the 
ether  is  thus  greatly  favored,  rew  ik,tsoi^  can  count  as  high  as  tweoty-five 
or  thirty  without  feeling  the  cifect  of  the  nguut,  and  seareely  an^'  «m  reach 
sixty  or  seventy  without  boconnng  niiconBeioiis.  The  best  tetJt  ol  the  ppoftfr 
period  for  ojieratiou  having  arrived  is  inseiM^ibility  of  the  eyeball  and  general 
muscular  relaxation.  The  ether  can  then  be  withheld  or  pushed,  as  the  cir^ 
cumstances  of  the  ca;sc  may  indicate.  The  unconscious  occu{iutiou  of  the 
miikd  by  tlic  counting  metho<l  will  be  found  pre-femblc  to  the  usual  coaxing 
attempts,  or  the  futile  advice  to  the  patient  tliat  he  t*hould  try  and  go  to 
sleep,  which  is  commonly  mider  the  circiiiustunct's  very  diflionlt  for  hini  to 
accomplish.  Ether  can  also  be  administered  trera  tiie  foltls  of  a  towul  wiili- 
out  the  formation  of  the  cone  de^ribed.  This  is  not  so  jwrfect  a  method, 
lacking,  as  it  doc^  tltc  formation  of  a  true  ether  atmosphere,  and  la  ocoom- 
panicd.  by  more  resistauec  and  struggling  of  the  imtient;  nor  does  it  eeem  to 
possess  anv  of  the  wlvautases  of  the  mulhod  alix-iidy  deserilied. 

When  tlic  patient  is  inclined  to  re^tist,  or  takes  ether  Itadly,  the  reBistanoe 
can  usually  be  overeomo,  if  the  exhibition  of  the  vaiM^r  be  Insgun  slowly,  and  if 
the  cone,  toxvel,  or  other  vehicle,  be  gradually  brougnt  nearer  to  the  face,  as  he 
becomes  accustomed  to  tJie  ether  odor.  The  patient  should  always  be  jplaeed 
ia  the  recumbent  iKwture  before  etlierizaliou  is  eouimenoe*l ;  it  is  a  mistake, 
not  unaccompanie*!  by  risk,  to  utteui))t  aiuesthesia  in  the  fitting  or  semi-re- 
cumbeut  posture.  Of  course,  all  constraint  of  clothing  should  l)e  removed 
from  the  neck  aiul  waist,  and  false  teeth  should  be  taken  out,  as  they  are  lia- 
ble to  become  displace*! ;  anil  inataiicea  have  occurred  in  vvhicli  they  h«vu  been 
awallowetl  during  insensibility.  If  any  ojioratioii  is  to  Ik?  attempted  within 
the  luoutli,  involving  tlie  w.^]iiiratiou  or  holding  aiwrt.  of  the  jaws  ny  corks  or 
like  substances,  the  mtter  should  be  oontrolknl  externally  by  strings.  An  iit- 
stance  occurred  not  many  years  since  in  IMiiladelphia,  in  which  a  cork  use! 
B8  a  gag  was  drawn  into  the  larynx  by  violent  inspinition,  producing  an  iia- 
jnedmtely  fatal  result 

In  using  ether  it  is  well  to  watch  the  pulse  carefully  as  well  as  the  breutlt- 
iiig.  If  the  pulse  is  good,  the  ]mtient  is  doing  well.  If  it  becomes  feeble  or 
infrefiuent^  the  ether  sliould  lie  withdraw^l  and  the  access  of  lur  |»cnnitt«l. 
So  also  if  the  lividity  of  the  fava  increases,  or  if  lar^>nigeal  spasm  occurs,  more 
air  nmst  be  given.  A\1ien  mucus  collects  in  the  mouth  and  fauces,  and  iben 
ia  Ui-ually  a  goo«i  deal,  it  must  bere'iuoved;  and  if  from  any  cause  the  breudi- 
ing  seems  to  be  interfered  with,  or  detieicnt,  access  of  air  must  be  allowed  bj 
opening  the  month  or  dniwing  the  cheek  out,  and  wring  that  the  tongue  li 
not  retracted.    Vomiting  when  it  uccnrs  should  be  met  by  tunting  the  bead 
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to  one  aide,  ho  that  the  mouth  may  be  dependent,  when  the  vomited  matters 
m&y  easily  bo  g;otten  rid  of. 

Li  using  ethiT  ut  niti;ht,  eare  should  be  taken  to  keep  the  lights  ahovo  the 
level  of  the  patientV  ijody.  sn  iw  to  p!\n-ent  ignition,  tlic  ether  va|ior  heiiiKj 
heavier  than  air.  So  atso  in  operations  demanding  the  application  of  the 
actual  oanteri.%  the  jJosBible  ignition  of  the  ether  va|K>r  ahould  be  carefully 
guardetl  afahist.  By  praetiail  exiK'rienw,  it  iuw  Ix'ea  shown  that  this  acei- 
aent  may  he  prevented  hy  fanninj;  the  air  in  fi^nt  of  the  patient's  mouth  for 
a  moment  or  BO  before  the  appnwi'h  of  the  hot  iron.  NevcrtheK^w,  the  utmost 
care  in  this  reepcet  muRt  be  obinerved.  The  same  remarks  apply  to  the  careless 
u»e  or  too  gre:»t  iiroxiinity  of  the  Hpray-pn>dueer  in  Lister  a  metbr«l,  which 
has  al*»  on  more  than  ony  wcasion  set  firt?  to  the  etiier.  Indeed,  it  may  be 
quetttiuned.  whuther,  in  oi»erat 'n ms  where  ether  is  eniployod,  the  stearn  atomizer 
snould  Ijo  used  at  all,  iinhws  in  thost^  uixmi  the  trunlv  or  extivniities.  The 
jiowerful  atomizer  arranged  by  Dr.  J.  Sohft-Cohen  is  free  from  this  objection, 
einee  ill  it  tlie  spray  in  produced  under  atmoapheric  pressure,  without  the 
emritoyment  of  a  iluine. 

The  exhibition  of  ether  by  means  of  a  lai-gc  eponffe,  once  so  universally 
adopted,  is  not  now  treiiemlly  resorted  to.  It  aeeompIiHhes  the  purpose  well 
enough,  but  is  attendeii  by  wasteful  exiwnditure  of  the  annitttlietic,  and  by  too 
great  an  impregnation  of  the  air  of  the  room. 

The  amount  of  ether  which  it  is  proper  to  use  in  au  oi)eration,  of  course 
varii^  greatly.  When  it  is  judiciously  administered,  when  its  eflecU  are 
carefully  wate!ied,  and  when  its  exhibition  is  reliLXctl  from  time  to  time  u|^wn 
the  api>earani;o  of  ton  murke<l  a  lividity  of  face,  its  influence  may  be  continued 
ibr  II  very  considerable  time.  In  the  tretitnient  of  a  subclavian  aneurism  hy 
compression  exerted  by  a  tourniquet,  to  the  extent  of  cutting  oft'  all  arterial 
impulse,  the  writer  has,  on  several  occasions,  kept  the  jmtient  well  etherized 
for  six,  seven,  or  eight  hours  at  a  time.  But  it  must  W  a-membered  that  no 
aniesthcsia  is  altogether  sate,  and  the  risks  in  such  ac-ase  nnist  be  deliberately 
weighed  against  the  possible  advantage*;  to  be  gained.  Occasionally  patienta 
are  met  with  who  seem  to  have  an  intermittent  respiration,  with  a  tend- 
ency to  lividity.  With  such  persons  extraoitlinary  care  must  be  used  in  tlie 
administration  of  an  ann»thctie,  and  atmospheric  air  must  bo  freely  admitted. 

I  Aftbr-trbatmbst  of  Ktiter  AN.itsTHE8rA. — A  matter  not  to  be  overlooked 
in  the  use  of  auivsthctics,  ether  as  well  as  chUmdbrm,  is  the  aftor-cnre.  A 
patient  should  not  l>e  letV  by  himself,  or  unwatche<i,  until  he  has  regained  his 
conscious nci»s,  or  until  the  rcsjjinition,  circulation,  and  color  of  the  skin  have 
been  fairly  e«tal)lislied.  Verj-  fixH[uently,  anaesthesia  is  followed,  particularly 
in  children,  by  prolonged  sleep,  hut  the  surgeon  will  feel  mope  oomfortablo  in 
hia  owu  mind  it  the  patient  has  once  fairly  rcat^ted  into  eonsciousncss,  before 
being  allowed  to  pass  into  slumber.  Sponging  the  face  with  cold  water,  or 
flapping  the  face  and  chest  gi;ntly  with  a  wet  towel,  will  usually  bring  the 
patient  to  himself,  and  when  once  he  luw  Imjcu  sufticiently  aroused  to  answer 
questions  put  to  b'uu,  immediate  danger  may  be  regarded  us  having  [tasseil 
ttway.  In  etherization,  however,  there  is  always  the  jHwsibility  of  the  subse- 
quent pulmonary  complications  already  alluded  to,  and  it  is  difficult  to  say 
what  precautions  can  be  adopted  to  prevent  the  ilevclopment  of  the  acute 
ffdema  of  the  lungs.  whi<'h,  owv.  CHtablishwl,  is  usually  so  destructive  to  the 
patient.  Fortunately,  however,  looking  at  the  vast  numlwr  of  cases  in  which 
ether  is  given,  with  an  alui<tst  absolute  impimity,  this  accident  is  veiy  rare ; 
yet  it  is  still  a  eontingfiiey  whi(di  niav  ocitnr.  In  eases  in  which  prolonged 
etherization  is  noctsssary,  Dr.  John  Ashhurst  directs  tlic  subsequent  adminis- 
tration of  carbonate  of  ammonium  in  doses  of  five  grains  every  half  hour. 
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hour,  or  two  hours,  according  to  circumstaiKes,  uutil  all  risk  (rf  pulmoarr 
congeetion  and  owlema  hafi  psissod  away. 

Thero  is  one  other  untoward  ftfect  of  etherizatiou,  which  ia  eomethoci  nA 
witli,and  which  doen  not  appear  a^  yet  to  have  been  fully  etiidi«d.  It  ki^ 
ttiipprcwion  of  urine,  and  uncmic  ywieouing,  met  with  iu  caaea  vhatiimm 
of  the  kiihiey  lia.4  Ix*cn  prcMi-xistcnt.  To  "what  extent  thi»*  condition  i)*  dou^ 
able  to  the  ether  Uf^ed,  or  whether  it  is  rather  the  result  of  ilic  ojK-mueu  it«lf, 
\n  not  altogether  clear.  It  is  nevertheless  probable,  that  prolonged  ameftbeiis, 
or  perhaps  we  should  wiy  etherization,  may  interfere  with  the  due  elinunntiM 
of  the  urinary  constituents.  A  proper  examination  of  the  urine  ihoald,«f 
course,  be  made  before  any  Hcrious  operation  is  attemptwl.  and.  if  onwiic  dii- 
case  of  tlic  kidney  be  manifest,  the  operation  if  done  at  all  sbnuM  beftcoam- 
]ianied  by  as  short  a  duration  of  anfestheaia  a»  is  cousiatent  with  the  dKOii- 
stances  of  the  case. 

Administration  op  Chlorofokm. — In  Europe,  and  iii  a  lai|i:c  sectidD  of 
America,  and  in  the  military-  and  naval  her^'icesof  ditFerent  countries',  '-bloto- 
form  is  the  fovorito  anicsthetiu  agent.     Li  the  late  civil  war  iu  this  L-nimtrv. 
it  was  employed  by  both  combatants  ahnosi  to  the  exclusion  of  ciIkt  \a 
armies  in  the  field,  and  in  very  many  of  the  large  hosiiitali*  in  the  n-ar.   Ui' 
convenience,  portability,  promnt  action,  aad  ideauaut  ctfcct«  of  chlorafom 
are  everywhere  admitied,  and  iiav©  already  been  referred  to.     It  icmuu  In 
consider  its  danger ;  and  that  it  isdangcmus  is  conceded  by  all,  even  lirthw 
who  are  loudoat  in  its  praise.     Very  many  excellent  mirgeous  v^un  bcfooi^ 
who  have  uaod  chloroform  for  years,  without  an  accident,  and  who  liare  never 
witneesed  an  accident  at  the  hands  of  others  from  its  emplojiuent.    Y*t  lix 
eur^ical  mind  is  undoubtedly  bcuig  hiflueuced  by  the  growing  daulHoll 
which  has  marked  its  use.    In  Great  IJritain  c'^jiecuilly,  where  chlop/ora 
has  for  so  many  years  been  the  favorite  ana-sthetic,  a  distrust  of  the  «g<ot » 
springing  up,  and  the  employment  of  sulphuric  ethet  in  becoming 
extenuect.    The  pages  of  the  medicjil  pretw  evince  this  altered  opinion 
distinctly,  and  that  it  is  ajuilgmeut  baseil  upon  conviction,  no  ODecui 
who  U  conversant  with  tlie  honesty,  good  iaith,  and  wide  exyerieax 
Pritisb  medical  profession. 

The  administration  of  chloroform  by  surgeons  in  this  countnr,  and  jwfc" 
ably  by  the  major  portion  of  those  who  use  it  abroad,  is  cftect*^  hy  pouring 
a  (Imchm  of  the  drug  upon  a  piece  of  lint,  or  a  folded  towel  of  two  or  Ihiw 
thicknesses.  This  is  at  firet  neW  tlirec  or  four  inches  fn.im  the  ia<x'  ^f  d» 
patient,  and  grudiuilly  approximated  until  within  an  uich  of  the  u<«*.  Fiw 
circulation  and  atlniLxtme  of  air  wilh  tlie  chlonifumi  are  thus  j»crmitt«i 
The  defect  of  this  mode  of  arlministration,  as  stated  hy  Mr.  Krichjwfn,  U  thai 
there  is  no  possibility  of  estimating  the  true  projwrtion  of  tlie  lulmixtuR  oT 
air  and  chloroform,  and  that  the  administrator  can  only  judge  b^  his  obMrrr 
lion  of  tlic  rtisnlting  eflects.  To  remedy  this  uncertainty-,  vanoiu  inhilinf 
apparatuses  have  b«in  designed,  the  best  of  tho^,  to  tpuHe  the  same  aatboritr, 
being  thfise  of  Nfcssrs.  Sliuw  and  tMover.  In  that  of  the  latter,  the  niistnn 
of  30  to  40  minims  of  chloroform  with  1000  cubic  inches  of  air  h  inwuiooily 
accomplished,  and  from  a  bag  charged  with  this  mixture,  the  inbualioi  ^ 
the  patient  is  eftected  through  a  tuw  and  mouth-piece. 

The  lirat  effect  of  chloroform  is  an  excitant  one  upon  the  ncrvoo* 
and  upon  the  action  of  the  heart.    Thia  ia  soon  lollowed  by  miHM 
sensory  paralysis,  by  insensibility,  and  by  a  sedative  effect  upon  the  ' 
with  feeble  ix»piration,  and  a  state  of  greater  or  less  aajihvxia.    M  tliit 
time,  if  the  chloroform  be  unduly  pruascd,  there  is  danger  of  Jeath  muituf 
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The  occurrence  of  stertorous  breatliing  indicates  tliat  the  administration  ot 
the  chlorotbmi  should  cease. 

Tlie  exhibition  of  chloroform  is  often  followed  hv  effects  of  wi  annoying 
character.  Thus  giwtric  irritability,  ttccompiinitHl  by  nauRoa  and  vomiting, 
may  j>ui>en"C'ne ;  thia  docs  not  Lttp[^*ii  as  often  aa  after  the  inhalation  of 
ether,  but,  when  it  does  occur,  it  is  apt  to  lie  severe  and  deprussiii^.  Slight 
congestion  of  the  lutigs  is  alwi  met  with,  as  in  the  awe  of  etlier  admiuistnv- 
tion,  but  it  is  not  no  common,  nor,  an  a  rule,  so  irritating.  C'cjihalie  troubles 
also  occaaionally  take  place.  The  evil  etJecta  of  chloroform  are,  however, 
not  to  Iw  found  so  much  in  its  secondary  consequences,  as  in  the  liability  to 
death  at  the  time  of  administration,  or  during  or  after  aa  o()eralion.  ^\  hen 
death  thus  (xx-urs,  it  is  usually  immediate,  and  cannot  be  prevented ;  and  it 
may  be  charged  either  to  a«phyxia,  to  c^ma,  or  to  synt^opo.  It  has  taken 
place  not  unfroquently  in  tli0!»e  who  seemed  to  be  the  most  healthy,  and 
After  the  jierfonnance  of  the  slightest  o|>eratioiis  and  sm^ical  procedure*, 
as  the  amputation  of  a  finger  or  the  passage  of  a  catheter.  It  is 
impoBsiblc  from  any  previous  cxaminatiou  to  predicate  with  certainty  the 
cliauees  of  danger,  and  it  would  s(?em  also  etmally  ditHeult  to  treat  them 
when  om*  fairly  developed.  As  we  have  alrcrady  waid,  in  all  anicKthosia 
there  is  some  danger,  and  in  the  anaesthesia  Irom  ohlorofonn  the  cliancea  of 
danger  are  greater  than  those  attendant  upou  the  use  of  its  rival — ether. 

Should  it  unfortunately  happen,  during  the  a<lmiuist ration  of  chloroform, 
that  any  of  the  daDgei*e  referred  to  are  present  or  threatcuing,  tho  most 
active  nioasurcs  must  be  adopted  to  ehcclc  them  or  ward  them  off.  The 
chloroform  should  Iw  immediately  withdraw^l ;  fresh  air  admitted ;  cold 
water  dashed  upon  the  face;  the  tongue,  if  retracte<l,  drawn  fonvar<l ;  and 
prompt  efforts  at  artiticial  respiration  institute<l.  If  the  etlcct  of  the  drue 
fall  chiefly  on  the  heart,  as  evinced  by  the  state  of  syncope,  its  action  should 
be  stimolatcil  by  electro-galvanism,  the  poles  of  the  apmrutus  being  applied 
on  the  chest  and  diaphragm  and  over  the  spine,  Mr.  Erichsen,  in  his 
vtJuable  remarks  on  this^subject,  speaks  of  the  UHe  of  nitrite  of  amyl, 
referring  to  the  experiments  of  Dabnoy.  From  what  1  have  seen  of  the 
effect  ol  this  drug  as  an  antidote  to  an  oveixlosu  of  bromide  of  ethyl,  an 
agent  whicb  is  certainly  as  sudden  and  fearful  in  its  action  as  chlorufomj, 
Mid  probably  much  more  so,  it  would  seem  that  tlie  lutrite  of  amyl  exercised 
ft  most  powerful  influence  in  raising  the  patient  from  a  condition  of  syncope 
or  asphyxia,  and  in  establishing  reaction.  The  quantity  employed  in  the  cases 
referred  to  wa«  twenty  or  twenty-five  drops,  and  its  action  was  immediate. 

LwAL  AN^sTnESiA,  ih^  result  of  extreme  cold  produced  by  different 
methods,  may  sometimes  be  advaiitagcoutily  employeii  in  sliglit  operations, 
«Qch  as  the  opening  of  abscesses  or  the  removal  of  a  toe-nail.  It  is,  however, 
not  flpplicjible  to  ojierationB  in  whicili  deep  tissues  are  divided,  but  is  limited  to 
skin-flee^  incisions  only.  It  can  be  conveniently  brought  about  by  the  appli- 
cation ol  a  piece  of  ice  on  which  a  little  common  siilt  has  been  sprinkled, 
coverwl  by  u  simple  layer  of  a  towel,  and  k.ei*l  steadily  ujMjn  the  part  for 
three  minutes.  It  can  also  be  obtained  more  perfectly  by  the  spray  of  pure 
ether,  or  by  tliat  of  rhigolene.  Tho  latter  will  freeze  the  tissues  to  some  depth, 
,  but  perfect  congelation,  at  times,  renders  it  difficult  to  distinguish,  during 
operation,  abnormal  from  healthy  tissues.  This  excessive  freezing  is  also 
Boraetimes  followed  by  too  great  a  reaction,  and  by  sloughing,  ^qt  these 
minor  opeiutions,  when  merely  a  temporary  and,  as  it  were,  local  insensi- 
bility is  desired,  the  tranfiitoiT  effects  of  the  inhalation  of  ether  already 
dei*cribed  may  be  preferably  substituted. 
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Other  Mkaks  of  pBoorciNO  Anesthesia. — Allusion  hiw  a1roa<ly  been 
made  to  the  Uffe  of  the  va\ioT  of  bromide  of  eihjt  ob  an  aiwpBthetic  agent.  \U 
properties  m  this  rcapect  were  firet  dciuoD^trated  by  Mr.  ^'unuely,  of  Leed^, 
wlio,  in  1865,  used  it  in  surreal  operationt*.  The  diffit-ulty  of  its  {irepara- 
tioii  and  its  ifrcat  cost  Ie<l,  however,  to  its  ubandouniont.  etipeeially  a;*  at  that 
time  it  did  Jiot  tti>[M>ar  to  possess  any  qualities  which  rendered  itK  cmploy- 
nient  more  advantageous  than  that  of  other  substances.  In  1879,  its  u»c  wis 
revivwl  by  l)re.  Levis  and  Turnbull  in  I'hiladelphia,  and  a  wide  applieation 
of  ite  powers  was  speedily  ninde.  At  a  tiret  view,  it  seemed  that  the  long- 
dc:*ircu  nrite?ithetie  \mA  at  lust  been  found  in  an  agent  which  wa*  not  disagree- 
able to  inhale,  which  prodm-etl  untetithe^ia  with  gn-at  promptness  and  wilbout 
much  nausea  or  vomiting,  and  from  tlie  etfeots  of  which  tlic  jmtient  rcMMvered 
as  rapidly  as  ho  had  ]»as)*c-d  under  them,  More  e.xtondi*d  oW-rvation,  how- 
ever, showed  that  the  employment  of  the  new  agent  was  fraught  with  danger, 
and  tliat  its  scduetlve  <^ualitic«  were  more  than  counterbalanced  b}-  their 
attendant  pcriU.  Its  exlnbition  was  marked  by  rapidly  devclot«cd  ausedtboeia, 
accttnipiuiic'd  by  much  nuisetilar  rigidity  and  spasm,  apparently  of  a  tetanic 
churuclcr,  and,  at  times,  reat-liitig  almost  to  opisthotuuoB.  While  in  tlie  great 
majority  of  cases  patients  did  well,  still,  instances  occurred  in  which  they 
were  rescuetl  fivm  the  combined  condition  of  coma  and  asphyxia  only  by  the 
most  active  meudurea,  including  the  use  of  the  nitrite  of  amyl.  Kxcellent 
and  powerful  na  the  agent  was  in  many  respeuta,  its  continued  use  seemed  to 
be  undesimble  on  account  of  the  certain  |M.'ril  which  attended  it.  Its  oni* 
plovmcut  1ms,  therefore*,  been  abandoned,  aud,  as  we  think,  wisely. 

'hie  employriK'nt,  under  tlie  name  oi  rhloric  dhc}\oia  mixture  of  ether  and 
chlorofoiTii,  has  iKHin  stmngly  advocated  hy  many  surgeons.  It  has  been 
stated  that,  by  the  admixture  of  one  part  of  chloroform  to  five  of  ether  by 
weight,  a  compound  agent  in  obtained  which  cumbincs  the  advantageB  of 
ether  aud  chloroform,  and  is  yet  firee  from  the  objections  to  both — the 
atimiilatiiig  effect*  of  the  former  oonntenu-ting  the  deiiivsshig  influences  of 
the  latter.  Ily  some  the  proportion  of  chlorot'orm  in  the  mixture  is  greatlv 
increa(?ed.  There  is  no  doubt  that  ''chloric  ether"  acts  promiUly  and  erfl- 
ciently,  but  it  is  questionable  whether  the  dangen*  incident  to  chloroform  do 
not  still  exist,  smce  it  is  probable  that  the  ehlorofonn  acts  in  its  characteristto 
manner,  unchanged  by  its  combination,  or  rather  mixture,  with  ether.  From 
a  prolongeii  experience  with  tliis  comjwund  agent,  the  writer  believes  that 
the  n1lege4l  immunity  tn  danger  is  not  obtained,  and  that  tlte  chloroform  atill 
exerts  it**  effects  as  ehlorofonn  per  se. 

Nitrous  oxide  is  wcasiunally  employed  as  an  anawthotic.  Its  use  is,  how- 
ever, greatly  restricted  by  its  transitory  effects,  and  by  the  rapidity  with 
which  the  patient  emerges  from  its  intfuenee.  It  is  only  suitable  for  the 
slightest  oix-rations,  and  possesses  no  advantages  over  ether  employed  aA 
already  described. 
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Id  the  perfomumeeif  the  opcnjtion  itself,  the  skill,  readineaa,  and  self-com- 
mand of  thesui^eon  are  tested  to  the  utmost.  He  should  always  be  master 
of  the  situation,  and  should  stand  prt!pare<l  for  every  emergency.  Order 
must  ^dianicterizc  uU  his  arrangements,  and  every  step  must  Ije  well  considerad 
beloreliHnd.and  executcil  with  promptuess — free  frum  hesitation,  and  yet  dfr 
void  of  all  api>eamnco  of  hjiste.  The  same  deliberation  should  characterize 
the  final  as  the  initial  stem  of  the  operation.  Sir  James  Paget,  in  his  admi* 
rable  chapter  on  the  "Calamitiea  of  Surgery,"  has  so  vividly  portrayed  that 


mdUioh  of  mind  which  every  operator  must  have  felt  towanU  the  cloee  of 
aeriouH  operation,  that  his  woms  detierve  to  be  indelihly  imprinte<l  on  the 
lind,  of  the  sui^feou.     He  sayn : — 

"  Be  quiie  clear  about  carryiug  out  carerully  th«  last  stages  of  all  operations.  I  gus- 
ect  that  everybody  in  operating,  when  hv  has  paMWil  tlirouf^li  the  sort  of  mental  tension 
rbich  he-  pt-rforme)  the  nio»t  ditncuU  pert  of  whnt  he  hua  to  do,  when  his  attention 
befln  completely  occupied  in  ^ome  dillicuU  task  to  be  achieved,  next  fcebi  his  mind 
ilaxed,  his  attention  lens  keen,  lent  ready  for  exercise  than  it  ntis  bt-fore.  Be  aure 
tat  thes«  are  timet)  of  danger  to  your  patitnit :  as  noon  us  the  attentioD  ceases  to  be  as 
een  as^  pof<tiihIe,  you  arc  in  ri»k  uf  doing  some  rniBcbief.** 

Few  operationn  can  he  performed  by  the  anrgeon  alone.  In  moet  caftee  ho 
M^uireft  professional  aid,  and  this  should  l>e  rendered  by  trained  as.nstaiit.% 
ccuBtomed  to  operatious,  and,  ii"  poewibie,  iu  the  habit  of  ajwisting  tlie  indi- 
idnal  ojwrator.  These  gcntlcnicn  should  be  efficient  hut  not  offiinciis*.  Their 
uties  anonld  bo  a»iigned  to  theui  by  the  tturgeon  hinmulf,  and  shutdd  be  per- 
imicfl  by  them  in  perti»!t  quiet,  and  in  a  matmer  i-aleulated  toatisiet  and  not 
I  embarrass  the  oiierator.  An  able  assistant  is  of  the  croate^t  um,  while  ait 
leflicicut  one  is  only  a  source  of  aunoyanec  to  bin  princiidi!.  The  tinw  most 
it«ble  for  operation  is  near  the  middle  of  the  day,  as  the  light  is  then  itt  it» 
est.  Care  should  hv.  tuken  tltat  the  nutient's  breaktiutt  Iiuh  boen  a  Rimplo 
no,  and  that  his  stomach  is  not  overloaded  when  the  period  for  oiieratiori 
«  arrived. 

For  most  operations  tlio  patient  should  W  in  the  recicrnbeul  posture,  as  lose 
f  blootl  is  then  more  readily  home,  uiiK»thesia  can  W  best  cft'eetc<l,  ami  there 
much  lew*  ehanw  of  syncikpe.  He  should  be  placed  on  tt  table  of  prei]K'r 
t,  and  one  i-aii  UHually  be  foniKMl  by  utilizing  iirtiolee  of  room  fundtun^, 
as  two  small  tables,  or  a  table  aitd  washstjuid,  and  then  covering  them 
ith  blankets.  The  improvised  table  can  then  be  brought  near  to  a  window, 
id  ill  full  li^ht.  Attention  to  tlie  matter  of  the  operating  table  U  of  moiie 
inaequenee  tlian  ia  usually  supposed;  for  it  enables  the  surgeon  to  discharge 
duties  ill  (ttmfort  to  himwff,  and  without  that  strain  and  wearinefta  in  the 
book  which  is  itivariably  felt  when  the  operator  is  obligcil  to  bend  down  in  a 
consfraiiu^l  iK)i'ition  over  a  low  bt'd.  Attention  ut  the  same  time  must  be 
pni<l  to  the  iwttient's  comfort,  or  rather  to  his  well-being,  while  on  the  table 
and  ntider  the  anaesthetic.  Ke  otight  not  to  l>o  utuiecessarily  exi^Hiacd  to  the 
air,  but  shotild  be  kept  warm.  The  tiimk  and  the  lower  extremities  must 
be  carefully  covorefl,  smoe  there  is  always,  during  an  operation,  a  tendency  to 
u  deereaso  in  the  tentperature  of  the  body.  In  o|>eratinn«  npon  the  nrinai-y 
and  genital  orgatis,  when  the  lower  part  of  the  body  must  be  micovered  to  a 
L-ertaln  extent,  the  legs  of  a  pair  of  drawers,  divided  in  the  crotch,  cati  be 
dmwu  over  the  lower  limbs.  If  laxity  be  permitted  in  this  resjx-ct,  and  the 
toniperatttro  of  the  body  be  allowed  to  fall  unduly,  an  additional  element  nf 
nbock  is  ereated.  Too  much  precaution  cannot  he  exertx^l  iti  tliis  matter, 
particularly  in  the  case  of  delicate  persons,  women,  and  children. 

The  iinrimiiak  dangers  of  opcratm\  are  hemorrliage  and  shock.  The  tbrmer 
must  be  prevented  by  every  possible  means,  as  the  loss  of  ait  e.xtni  ounce  or 
(M>  of  hliKtd  is  oftiTi  the  turning  ]Kunt  in  a  cast'.  Tti  children  ijarticvdarly  it 
lUiould  Ik'  gnanled  aguitist,  since  they  bear  bleeding  vet*)"  Iwtdly.  Fortunately, 
in  Esmarch's  elastic  oandage  we  have  a  means  of  practising  many  serions  njie- 
rntions  without  the  loss  ot  bloo<l.  A  new  deptrtment  of  surgery  has  thus 
been  creatt-d — bloodless  surgery — which  is  applicable  not  only  to  amputations, 
but  indeed  to  all  operations  up(.)n  the  extremities.  It  i»  scarcely  ueeessarv  to 
dessL-ribe  the  ap|iaratus  liere-  As  is  well  known,  it  consists  of  two  elastic  iiaii- 
dages,  one  of  which  is  womid  around  tiie  limb  from  its  distal  extremity  to 
voi«  I.  —2ft' 
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above  tlie  point  ot*  nppnition,  thus  expelling  the  Llood  from  the  mri,uid 
Ivuviug  the  tiftsut*  t-umpletcly  ejcAauguiue.    The  second  ruhbcr  batia.  thkirr 
and  stronger  tlian  the  former,  is  then  carried  two  or  three  tima  around  the 
part,  with  nuificient  tension  to  thoroughlj-  eomprests  the  soft  tipsu^  and  cut 
oft*  the  circuhitiou  iu  the  artorial  trunks.     The  firet  baud  id  then  n'Oiorcd, 
when  the  operation  caii  be  jxTformed  without  bleeding,  and  with  tbe  mine 
facilitj  ftfl  on  the  limb  of  a  aidaver.     In  ai'pl.viiig  the  Bet-ond  iH>iistiKting 
band,  earc  roust  be  taken  not  to  draw  it  too  tightly;  it  tbisbedono.ihenewiUbt 
danger  of  sloughing ;  this  is  not  an  imaginarv  evil,  but  has  ocoorrtid,  and  the 
re^ultiug  uleent  )iave  been  deep,  uninau^eable,  aud  difficult  to  beid.   The 
broad  thick  band  is  preferable  to  the  tubing,  winch  \m»  been  so  macli  used, 
gincc  the  latter  on  being  stretched  acta  a»  a  cord,  and  is  apt  to  produce  mis- 
chief.    If  the  rwuler  doubtw  this  assertion,  let  him  tr\'  tlie  exix^riment  of  die 
apiilicution  of  theeo  rubbers  upon  biB  own  yjorsou,  and  he  will  be  quicklrtflb- 
vmoed  of  the  power  of  their  action.     There  is  another  precaution  whicli  it  a 
well  to  otjeervt!  in  the  utw  of  the  upper  constricting  band  ;  thia  ii^  not  toHp- 
ply  it  when  the  musjcles  and  tissues  which  it  conatricta  arv  in  a  aUiit  of 
shortening  or  flexion.     If  thiw  mistake  be  niade,  and  the  distal  i«nrlioi)  of  the 
limb  Ix!  alterwards  extended,  an  may  Iw  neoo8i>arj-  during  an  uni|3uiatiuii.  iojun' 
or  laceration  of  the  upper  ^tructurcV  may  take  place,  thus  causing  troabkaoiiM 
atter-conaequeneert,  or  even  deep  sloughing.     A  <:|Ue«ition  has  arisen  as  totbe 
propriety  of  making  much  pressure, With  the  first  bandage  of  Eamarch,  trnr 
suppurating  or  gangrenous  tissues,  or  even  maligiuint  gn>^^'tbs,  aud  it  liu 
bt*u  urged  that,  by  so  doing,  disorganizctl  and  morbid  elements*  mi^hr  be 
forced  into  the  general  circulation.     wMietlier  thie  be  »*o  or  not,  it  ii*  difficult 
to  fiay ;  at  the  wime  time,  it  is  a  contingency  which  it  is  worth  while  for  sun 
geons  to  bear  in  mind. 

A  plan  of  emptying  a  limb  of  blood  by  simply  elevating  it  to  the  higbeat 
pohit,  and  then  Htroking  it  for  a  minute  or  more  m  tlie  direcliou  of  the  venuat 
circulation,  has  of  late  yearfi  been  practised  in  Great  Britain,  and  is  dewriW 
by  Mr.  Erichflen  as  **  Lister's  method."  It  is  one,  however,  which  hn«  Iimf 
been  familiar  to  the  American  protwwion,  and  was  witne»wd  by  the  wriier 
in  the  hands  of  rancoast  of  riiiladelpbia,  nearly  thirty  years  since. 

Before  beginning  an  ci juration,  the  surgeon  shoidd  set'  tliut  the  jtrtijMT  in- 
struments have  been  laid  out,  aud  that  thev  are  in  ^rood  condition,  ami.  if  I* 
intends  to  employ  complicatwl  ap]taratus,  that  it  is  in  working  order.  X(«l«t 
of  this  precaution  is  often  attended  with  great  annoyance,  and  these  nuTttoi 
should  not  l)e  entrusted  to  an  awistnnt,  but  should  pas-s  Wneath  the  flu^ 

f eon's  own  eye.  If  the  operation  l>e  a  cutting  one,  all  incisiohs  must  1* 
elibcrately  planned,  and  made  without  faltering.  Ilaiite  ««hnuld  l«e  avoided, 
but  each  stroke  of  the  knife  shoultl  be  an  onwanl  step  in  the  njicration,  and 
piecemeal  or  imperfect  work  ought  not  to  Iw  |ximiitte<K  The  tirnt  i-ut  ithouU 
divide  the  entire  thickness  of  the  skin,  and  the  succeeding  one,  if  the  oi»ti» 
tion  be  a  deep  one,  as  the  ligature  of  an  artery,  should  be  of  the  same  U-ngtk. 
The  division  of  the  deep  structures  will  thus  be  as  long,  or  nearly  s»>,  as  ^ 
first  incision,  and  full  opportunity  will  be  afibnled  the  oixrntor  to  make  tl* 
necessttry  seart^h  at  the  bottom  of  the  woniuL  When  this  course  is  not  fi^ 
lowed,  the  lowest  portion  of  the  wimnd  will  often  be  so  contracted  m  to  yr^ 
vent  full  examination.  The  wound  will  in  fact  be  a  cone,  with  the  ap«« 
downwards,  a  most  undesirable  result.  In  making  dissectione  aud  iuciaita*, 
if  the  bloodless  method  is  not  adopted,  it  is  well  to  tic  the  hirgcr  veawls  « 
the^'  bleed,  wliilc  the  timaller  ones  can  be  left  until  the  conclusion  of  the  OK- 
nitKHi.  Fur  tlie /M/(i/«;r  of  vessels,  the  ordinary  silk  or  linen  threail.  or  toe 
carbojized  cat-gut  ligatures,  may  be  omployed.  Acujn-t^surr.  pitt.<  may  at  tiroa* 
be  conveniently  sulistitutod  for  the  ligauures,  not  only  for  the  purjMist'  of  o** 


MODE  OY  CONDUCTISa  AH   OPERATMN. 


451 


>lling  existing  hemorrhage,  but  also  for  preventing  it  in  regionti  where 
smai\.h'e  bandages  are  not  applicable.    Thu$  il'  a  j>iu  be  pOi^Acd  beneath  the 
taciul  artery  as  it  iiiountji  over  the  lower  jawbone,  i>la«tic  i.iroee<liiry«  may  be 
lily  pnictitied,  on  the  face  with  little  lot«i  of  blood;  uiiil  in  the  wnie  nian- 
aer,  ojicmtioni^  around  the  mouth  and  lips  may  be  gi'eall y  Iftcilitateil  by  judi- 
siously  transfixing  the  ac^acent  titBues  with  acupressure  neeclJe**,  around  which 
itroug  comprcitising  thrends  are  carried.    In  clcaiuiuig  the  wound,  spotwes  may 
be  used,  but  they  should  then  have  been  previously  wuahe<l  iu  earbdic  acid 
S4^))utiouto  prevcut  infection  of  the  wound;  oreleau  napkins  may  be  profitably 
substituted. 
L     In  the  removal  of  tumors^  as  for  example  of  the  mammary  gland,  bleeding 
Pcan  otten  l>e  prevented  to  a  great  degree  by  tearing  the  titwues  with  the  «nd 
of  the  finger,  ratlier  than  by  cutting  them  with  the  kuiie.    When  enueleation 
■  is  thus  efteetetl,  the  vet«els  contract,  theru  is  but  little  bleeding,  tlie  outlying 
ul^ea^Hl  portions  come  away  with  the  aflectod  niasit,  and  tlic  operation  is 
quickly  over.     Under  certain  circunietancea,  where  the  tijwues  are  tight,  and 
bind,  and  the  divulBion  cannot  be  conveniently  ett'ected  by  tlio  end  ol  the  tin- 
ker, knives  with  silver  or  rounded  blunt  steel  edges — "  dry  dissectora" — may 
be  resorted  to.    "When  after-oozing  takes  v\ave,  from  incised  wouuds,  or  from 
the  face  of  stumps,  it  may  Ije  chocked  by  tJjo  Tiseof  eolil  water  or  iee,or  l*tter 
still  by  fii^nges  or  napkins  wrung  out  of  very  hot  water,  or  by  hot  water  it- 
eelf.    "in  the  api»lication  of  the  actual  cautery,  care  must  he  taken  to  avoid 
lie  ignition  of  ether  vapor,  when  it  is  the  auBesthetic  employed.     Peep  cante- 
izatiun  may  at  tinier  he  corivenietitly  effected  by  Pafjueliii  s  lliermo-eautery, 
>ut  this  should  be  tested  before  npcmtion,  sin<.-c  itoft-eii  fails  to  Iwcome  heated 
It  the  critical  moment.     The  proi>or  fluid  to  I)c  nstid  in  this  instrument  is 
painter'fi  benzine  of  0.715  spocihc  gravity.    Wounds  of  operation,  particularly 
■when  of  any  extent,  should  not  be  closed  until  all  bleeding  Ima  c-eased,  since 
Rhe  presence  of  blood  interferes  with  immediate  union.     Fordrawhig  the  liiw 
of  the  wound  together,  sudircs  of  silk,  or  fine  silver,  or  soft  ii*ou  wire,  may  be 
employed.     The  latter  slumld  not  be  used  U[>on  the  face  or  exposed  [>art«,  since 
'  the  oxulation  of  the  iron  leaves  a  small  discolored  ]>oiut  which  does  not  disap- 
ear  for  some  time.     Whenpotwible,  the  sutures  ehould  be  uiserted  before  the 
itiemt  recovers  from  the  influence  of  the  ana-'sthctic. 

Perliaps  the  moat  tn)j:K>rt4uit  mutter  iii  the  healing  of  wounds  is  tlic  estab- 
^li^iment  of  free  draiuuf/e,     Surgeone  may  be  greatly'  divided  aa  to  the  par- 
ticular form  of  after-dressing,  Ijut  nearly  all  agree  as  to  the  necessity  of 
drainage.     It  is  therefore  incuml>ent  upon  the  operator  to  see  that  his  wound 
Kb  not  closed  Too  tightly,  but  tliat  a  free  escape  ia  afforded  for  all  fluids  which 
^tOAy  form.     In  deep  woutuls,  thif^  can  )>c  best  accomplished  by  the  Insertion, 
before  closui-o,  of  a  small,  perforated,  rublwr  tube,  tluough  which  these  fluids 
can  escape.    After  six  or  seven  days,  the  tube  can  be  gnulually  withdrawn  bv 
cutting  otf  half  an  inch  or  an  inch  daily  ;  when  the  drainage  through  it*  track 
will  be  found  Bufficient  to  keep  the  wound  free,     if  the  rubber  tube  be  lett 
too  long  in  «'/!/,  it  may  possibly  serve  to  keep  up  the  purulent  discharge. 
^    The  aficr-<ires.fiH^  of  the  wounds  of  o|mrutiou  has  bei'n  a  matter  ot  much 
"ai«cUdaion,  and  the  surgical  world,  sumetimcrf  influenced  by  fashion,  epidemic 
<^inion,  or  honest  conviction,  has  been  greatly  divided.    Poultices,  water 
dressings,  dry  dretwings,  earth  dressings,  cerate  cloths,  open  air  dressings,  and 
majty  other  forms  of  tof»iral  appli(«tion,  have  all  had  in  their  day  aAitive  gu]> 
porters,  and  have  doubtless  fumishwl  excellent  results.     At  the  present  mo- 
ment, the  antiseptic  treatment  of  Professor  Lister  is  on  trial.     It  has  a  host 
^f  ardent  partisans,  many  lukewarm  supporters,  and  some,  jierhitps  not  a  great 
lany,  opiKaicuts.     Whether  it  ha**  reali7.ed,  whether  il  will  realize,  all  that 
iuM  Leen  claiuiod,  and  all  that  is  hofK.-<I  from  it,  remains  to  1>e  sL-en.     But  the 
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t-anicst  ami  tiitlivifiastio  cffoi-te  of  Profeseop  Lister  have  already  wrouriit  enA 
goQii  to  fiiirgorj',  in  many  ways ;  not  the  least  being  in  the  care aiul  cleMiIiin-* 
in  the  treatment  of  wounds,  which  ho  has  taught,  and  in  the  perMita)  oW- 
ration  and  attention  he  haa  eulbrced  by  his  own  exaiuple.  jV»  the  antiw-j^i-- 
treatment  of  wouuda  will  fonn  the  subject  of  a  sejiarate  article,  it  id  tKit  iwoa^ 
Hary  to  consiih-r  it  further  in  thia  place. 

Vet  apart  fi-om  the  antiseptic  method  in  all  ite  dotailH,  it  i«  prriliahle  tlit, 
in  a  modified  form,  it  can  be  made  largely  and  conveniently  available  in  the 
treatment  of  woundfl  of  operation,  and  open  injuries.  A  piece  of  lint  MitunitAl 
with  carbolized  oil,  or  earbolated  solution,  will  answer  ever)'  practii-al  pius 
pose,  and  may  be  subetituted  for  the  rather  cumbersome  spei.'ial  dreating  rf 
Lister. 

Ko  matter  what. dressing  may  l>e  resorted  to,  the  durgeon  must  «till  n'mntt- 
ber  that  it  tthould  at  all  times  be  inspected  with  reixaitM  and  scnipulotu  caiv; 
that  Boile<l  cIothHT  breetlera  of  infection,  must  be  at  ouce  removea ;  anl  ihit 
absolute  cleanlinc**  of  the  wound  and  all  its  Burrounding»  must  be  rigidly 
enforced.  If  there  be  :nuch  suppuration,  the  carbolic  ncid  spni^-  from  aa  oriv 
nary  atomizer  can  ho  advantagtHiunly  employed.  All  drowings  shnnU  be 
light,  and  in  changing  them  great  gentleness  should  be  used  to  avoid  distirfv- 
ing  the  soft  parts,  anil  arresting  or  interfering  with  the  procass  of  union.  If 
acmusive  btraus  have  becu  laid  acronct  the  line  of  the  wound,  and  it  beconw 
neccBsary  to  change  them,  this  should  be  doue  ui  acconlauce  with  thegnal 
indication,  the  pre«er\'Htioa  of  lucal  rest^ 


Treatmext  of  Patients  after  Opkration. 

The  afteMreatrnoiit  of  o|Kr.itiorw  may  conveniently  W'  cDnsidercd  w  half 
and  f^emraJ.  As  ivgards  the  fonner,  the  part  must  be  placed  in  the  pmiliun  rf 
greatest  comfort  to  the  patient,ancl  pi-openy  supported,  while  all  strain  ttjiatiOK 
tiasuerf  is  avoided.  The  ]Kwition,  to(>,Hhould  IjcHehH^tiHl  so  as  to  favor  dnuun 
and  the  iliM:«wingH  should  be  aa  light,  and  aa  little  cumbersome,  a^  jKiarihtr, 
while  every  attempt  f^honld  he  nmde  to  favor  airly  union,  li'  the  suttinstu<d 
arc  nietaHic,  and  niT  prnductivc  of  little  imtation,  they  may  be  left  until  il 
become.^  evident  that  tlu-y  are  of  no  further  service,  or  until  thoy  ht^u  !n  cut 
out,  when  they  raay  be  removed.  If  the  arteries  have  been  tiw!  wiih  thnad 
or  t*ilk  ligatures,  the  latter  muat  he  left  until  it  is  apiwirent  that  they  arese)*- 
rating  or  falling.  They  must  always  l>e  hamiled  with  exlreiuc  cautiofi,tod 
no  forc'e  should  ha  employtyl  to  effect  their  dislodgnicnt^  for  fear  of  pulling 
them  oft"  prematurely,  and  lhu»  giving  rise  to  bleeding  which  might  prtni; 
troublcrtomo.  In  arranging  the  tnii^ifs,  betbro  closing  the  wound,  it  Ih  wdl, 
as  a  rule,  to  carrj-  them  out  either  at  the  nearest  point,  or  at  the  artglii^ 
and  they  should  be  laid  straight  in  the  wound;  t-are  must  also  be  taken  lopn* 
vent  them  from  falling  into  loo]is,or  from  becoming  entangled  one  with  anoiieK 
otherwise,  in  removing  one  which  has  fullcii,  an  uiD'ut^jK'cted  ligntnre  iiwy  be 
unduly  pulled  uj»on.  It  is  well,  too,  to  count  the  ligaturw.  and  to  be  liUJt* 
sure  aa  the  case  progixtfises  that  the  full  quota  of  threailt^  liaa  hecn  taken  «wa^'. 
L)stancc»  are  not  uncommon,  where  many  ligatuit-a  have  been  ap{intd,m 
which  one  or  more  have  in  some  way  or  other  become  buried  or  hidden  in 
the  depths  of  the  wound,  and,  to  the  mortification  oi'  the  surgeon,  have  rniJ* 
their  appearaneo  by  uk-ehitio]i  weeks  after  the  wound  hnd  liivn  rcipinlwi  »• 
firmly  closed  and  cicatrized.  When  the  carholizod  gut  ligatures  liiive  U« 
used,  their  removal  will  necessarily  i)e  sjjontaneous  and  by  ahxoqition,  anil 
the  surgeon  need  not  trouble  himself  as  to  their  coming  away.  Kwi,  sapfn^ti 
drainage,  elcanliiicss,  the  avoidaiioe  of  nuneccssar)*  handling,  with  prol*' 
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attention  to  the  liffnturea  aiid  HUturett,  i-oustitute  in  short  the  local  aftcMrcat- 
lueiit  of  the  wcmna  of  operation.  To  thti*  luimt  lie  ittlrlod  foiistfliit  watcliful- 
nesH  to  ilet*!€t  the  development  of  al»»«*t«ee,  ami  iJie  re<pii«it<;  incUioim  for  their 
evacnation  slioiiUl  any  form.  In  fulfilling  t\w.  above  rt«]inrtniieiit8,  the  eurgoou 
muBl  boar  in  mind  that,  while  it  is  mcuiiibent  upon  hini  to  du  what  in  iiecea- 
tifcry,  and  thiU  pramptlv,  on  the  projHir  iudieationi-,  he  mu»t  nevertheless  ab- 
stain fnnu  offifioiit^iienHor  fiitwiiieHs. 

After  an  operation  hiw  bwu  fiiiinliod,  and  tlie  wonnd  satiflfaotorily  dreiwed, 
the  patient  Rhould  be  placed  in  be<l,  well  wveiwl,  and  cai-eftilly  wat<lied 
until  ho  haa  recovered  from  the  etfectA  of  the  unawtheiiia.  Vntil  he  has 
done  80,  he  inuat  not  be  left  alone,  or  iu  the  haudu  of  an  inexperienced 
aasiatant,  or  in  thoee  of  a  nurse.  It  is  the  duty  of  the  siurj^eou  himself  not 
to  leave  his  |jHtierit  until  he  hat*  recovered  at  leawt  sufficient  consciout^ness  to 
aiirtwer  questions.  The  (/''n/^wi/ afrer-trratniont  now  betjins,  and  upon  it  the 
ultimate  i8*tnc  of  the  caee  in  no  little  decree  de|ienilH,  The  tivvX  g;eneral 
indication  is  rest:  rest  to  body  and  mind,  relfef  from  excitement,  and  free<loni 
from  |>ain.  There  is  no  doubt  that  thcbe  ends  can  be  best  brought  about  by 
the  exhibition  of  an  ajiodifiif,  and  in  no  better  way  than  by  the  mihcutaneoua 
use  of  morpliia.  A  hypodcrnne  injection  of  from  a  (piaiter  to  a  half  grain, 
will  usually  be  Ruilic^ient  to  prevent  pain  and  soothe  reatlcennciw.  In  excep- 
tional rfl«e8  more  may  be  requiretl,  hut  the  amount  mentionwl  is  nsualfy 
sufficient,  and,  if  not,  it  can  be  repeated.  When  it  acts,  the  ]>atieut  passed  otf 
into  quiet  sleep,  and  thus  escajx-w  the  shock  of  pain  which  would  otheru'ise 

?;reet  him  so  unpleasantly'  on  his  recovery  from  anresthcftia.  Of  course,  if  au 
iyix»dermic  have  lieen  given  prior  to  the  operation,  this  tact  must  I)c  remem- 
bere«l  in  apportioning  the  after-medication.  Xot  unfre<juently  after  oiwdTition 
a  good  deal  of  /uiusea  is  present  from  the  eft'ects  of  the  ether  or  chloroform. 
This  commonly  passes  oft*  gradually  in  a  few  hour:*,  but  sometimes  continues 
throughout  the  night  and  even  into  tlic  next  day.  When  prolonged,  it  is 
difficult  of  treatment  and  not  readily  amenable  to  drugs.  Oceosionallv  it  is 
slieved  bv  ice  in  small  quantities,  by  a  teaflf>oonful  or  so  of  branJy,  by 
irbonateu  waters,  or  by  sinapisms  to  the  epigastriiun.  It  is  sometimes 
"ameliorated  by  vomiting,  although  not  always. 

In  most  cases  of  serious  ojiemtion,  especially  if  the  rnusen  above  described 
be  present,  the  iiatient  does  not  desire  food  of  any  kind,  and,  indeed,  cannot 
retain  it  even  ii  he  foroea  it  down.  Great  care  must,  therefore,  l>e  exerted  in 
selecting  the  proper  nourishmeut.  It  would  seem  that  the  diet  most  suitable 
under  these  circumstances  was  milA^  or  milk  diluted  with  Hme-wator.  This 
can  generailv  be  rctiiincd,  is  palatable  to  the  patient,  and  eratefujly  assuages 
the  thirst  wliicli  is  ot^en  so  terrible  to  bear,  rhyt^iologically  considered,  too, 
it  is  that  form  of  nutriment  best  adapted  to  cases  where  there  has  been  much 
li»ss  of  blood ;  in  fact,  it  would  almost  appear  to  satisfy  a  natural  craving. 
Few  i>atienta  object  to  it;  and  even  those  who  at  first  say  that  they  "  cannot 
bear  milk^ — it  does  not  agree  with  them,"  yet  take  it  willingly  and  even 
eagerly  after  the  first  trial.  In  administeruig  milk,  caution  should  be  exer^ 
ciscd  a.s  to  the  quantity.  Too  much  should  not  be  given  at  one  time,  but 
small  quantities,  ivpeatcd,  and  taken  slowly,  li'  the  stomach  be  very  irritable, 
an  ounce  mid  a  luxlf  or  two  ounces  every  two  hours  will  be  sufficient.  If  the 
fiatient  be  very  weak,  brandy  or  whiskey  can  be  given  with  the  milk,  or  in 
alternate  doses,  according  to  the  indications.  Beef  essence  is  not  always  well 
received  by  the  stomach,  nor  are  soups,  however  nicely  tliey  may  be  made. 
They  are  undttubtedly  satisliictor^*  articles  of  diet  after  the  lapse  of  a  day  or 
two,  but  are  not  so  well  borne  immediately  after  the  operation.  In  many 
cases,  particularly  where  thirst  is  annoying,  addtiUUfd  drinks  may  be  admui- 
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istcred  with  benefit.  The  combination  of  milk  with  occasional  small  qiiao* 
titif:*  of  lemonade  may  at  first  tlioughta  appear  to  be  somewhat  incongnioas, 
yet  eliiii^'ul  exiK.*riciice  fully  a-isertrt  their  vultic,  especially  in  operations  upon 
the  urinary  organtt.  As  the  case  progressen,  and  as  the  patient  improves,  the 
diet  uiay  be  increased  in  etrengtli  aiul  quantity,  and  riclier  soupe,  the  bruaMt 
of  a  chicken,  or  the  more  digestible  meats  may  be  given.  In  even*  instance, 
the  selection  of  diet  must  be  govemetl  by  the  circumstance*}  of  tJie  patient. 
If  lliore  is  a  tendency  to  inHammation,  it  must  be  light;  while  tor  tboee  who 
are  weak,  or  who  have  sufleretl  niut-b  from  shock  or  bemorrliuge,  fuller  diet 
is  demanded.  A  good  deal  can  be  left  to  the  patient's  inclination*  for  he  r-on 
fiometimes  judge  wtter  than  tho^e  who  are  around  him  aa  to  wh&t  he  can 
moHt  ea>tily  retain  on  his  t^tomach  ;  and  \m  fancies  in  this  reepect  should  be 
ooiiiidered  when  not  obviously  objectionable. 

Before  operation,  the  patient  should  be  instructed  to  empty  the  UaJder. 
If  this  lie  not  attended  to.  an  early  use  of  the  catheter  may  be  demamle*!, 
t^incc  nmiiy  persons  experience  great  difticulty  iu  voiding  their  urine  after 
oiwrotion.  It  is,  perhaps,  unnecessary  to  atato  that  the  hotreit  should  be 
freely  evacuated  ou  the  morning  liefore  the  Ojieration.  This  is  all  the  more 
to  be  iusisted  upon,  since  constipation  usually  ibllows  oi>eralion,  TUis  may 
be  due  iu  part  to  the  hm  of  blood,  and  in  jiart  to  the  opiates  given,  and  the 
coulinonienT  to  Ix^d.  It  is  not,  however,  a  circumstance  which  need  give  rise 
to  aiiv  uneasiness,  or  indicate  hastj*  administration  of  purgativea.  It  is 
usualfy  con'octed  bv  the  change  of  diet,  and,  if  it  is  not,  a  little  castor  oil 
after  a  few  ihiys  wdl  answer  every  pur|)Ose.  The  use  of  purgatives  iii  any 
sha|>c  too  soon  after  oiwration  is  greatly  to  lie  deprecated.  In  the  finit  place, 
they  at-e  umioecssary,  and,  in  the  second,  too  early  a  movement  of  the  bowels 
Bomr-timcfl  overtaxes  the  patient's  strength  anci  is  followwi  hy  exhaustion. 
Should  the  bowels  act,  it  is  well  to  give  a  Itttle  stimulus  at  the  time. 

Iu  rare  instances,  patients  are  met  with  who  l)ear  operations  with  wonder- 
ful compoaure  and  recover  with  remarkable  facility. 

Thti  writer  can  recnl),  as  such,  a  case  of  e.i;condary  aniputntion  at  the  knee-joint,  upon 
a  delicate  lady.  On  the  following  morning  slie  was  found  »ittinf;  up  in  bed  knittinj;. 
and  she  had  initiated  U{)Oii  hor  uusiuiuary  dit-l  witltuut  any  alMttcment.  The  [luptilral 
ligature  separated  on  the  tenth  day,  the  wound  healed  by  first  intention,  and  in  reality 
in  less  clinn  ten  days  slie  was  well. 

Another  singuliix  instance  occurred  in  an  Irish  soldier  whose  hnniertH  was  shntten-d 
in  action  by  a  hail,  and  whoi^Q  arm  was  removed  clotfe  to  the  shoulder-joint  imniediai(-ly 
afierwards.  II«  walked  on  thv  same  day,  under  a  broiling  sun,  flftcvn  miles,  carrying 
bis  gtiD,  knap«ack,  and  full  accoutrements,  and  in  the  e%-ening  was  found  acting  as  a 
volunteer  sentry  on  guard.  lie  was  with  difficulty  placed  in  hospital ;  the  ligature 
separated  early,  and  his  recovery  was  as  rapid  and  womlcrful  as  in  the  ca»e  above 
given.     In  neither  of  these  instances  was  traumatic  fever  developed. 

There  is  yet  one  other  matter  which  it  is  well  for  the  surgeon  to  see  to,  and 
that  is  the  character  of  the  patient's  surroundings.  ^ ot  only'  should  his  room 
be  well  ventilated,  but  it  should  be  light  and  cheerful ;  and,  as  he  convaleecus, 
he  should  be  prnvi<lixl  with  proiior  bonks,  and  resources  to  relieve  the  tedium 
of  confinement,  and  to  occupy  his  mind.  At  a  later  period,  and  where  no 
poaitive  reason  to  the  contrary  exists,  if  lie  be  a  smoker,  he  may  be  permitted 
nia  cigar  or  pii>e.  Growing  flowers  and  plants  in  the  chamber  have  bceu 
objected  to  on  the gromid  of  their  tendency  to  absorb  ox;^ffen  and  give  oif 
carbonic  acid.  But  practically  this  is  an  error,  for  in  fact  the  plant  lives  on 
carbonic  mid,  and  during  daylight,  while  its  nutrition  is  going  on,  carbonic 
acid  iu  hirgc  quantities  is  absorbed  and  oxygeu  given  o£    At  night  the 
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ktteiition  to  the  ligatnros  and  miturea,  iroiistitute  in  hhoit  the  local  aftcr-treat- 
it  of  the  wound  of  openition.     To  thejw  must  be  a<l<lud  confttant  \vau:hfiil- 
1  to  detect  tht  development  of  ubscesBes,  and  the  requisite  incisions  tor  their 
raeuation  should  any  tbrm.    In  fulfilling:  the  above  ixHjuircnieuta,  the  aui^otm 
luslboar  in  mind  tliat,  while  it  is  incumbent  u)Kin  hnn  to  do  what  is  noee*' 
and  that  pn>iniitly,  on  the  projtor  indications,  he  muHt  neverthelcMS  al>- 
itain  from  officionsnerts'or  fu*sinc!ss. 

After  an  operation  has  been  finished,  and  the  wound  satisiaotorily  dressed, 
the  patient  should  be  [»hiced  in  bod,  well  <'ovei*o(l,  and  carefully  watche<l 
[until  he  has  recgvereil  from  the  effects  of  the  aniesthesia.  Vntil  he  has 
[done  Bu,  he  must  not  be  let^  alone,  or  in  the  hands  of  an  inexperienced 
[neMistant,  or  in  those  of  a  naree.  It  is  the  duty  of  the  surgeon  himself  not 
leave  his  patient  until  lie  ha^s  recovered  at  lea^t  ^uDicient  consciousness  to 
nswer  questions.  The  ymtraf  after-treutnient  now  begins,  and  upon  it  the 
iltimat<;  issue  of  the  case  in  no  little  degree  dejx'nus.  The  first  s^cucral 
idication  is  trxt:  rest  to  bo<ly  and  mind,  relief  from  excitement,  and  frcedom 
vm  ijttin.  There  is  no  doubt  that  these  ends  can  be  best  brought  about  by 
ic  exhibition  of  an  anodyne^  and  in  no  better  way  than  by  the  snlK;utancous 
ise  of  morphia.  A  hvT»odermic  injection  of  from  a  quarter  to  a  half  grain, 
rill  usually  be  suflicient  to  pre'vent  pain  and  soothe  ix-stleasness.  In  excep- 
tional cases  more  may  be  retiuircd,  out  the  amount  lucutioned  is  usually 
Sufficient,  and,  if  not,  it  ciui  be  rcp«it*'d.  ^V'Ilo^  it  acts,  the  patient  jmsscri  off 
Into  quiet  sleep,  and  thus  tasoam^s  the  shock  of  jiain  wliioh  would  otherwise 
greet  him  so  unpieaaintiy  on  his  rc(K>very  from  ansisthesia.  t)f  course,  if  au 
"  Mlermic  have  i>een  given  prior  to  the  0|>cration,  this  fact  must  Iw  remem- 
d  in  apportioning  the  aiter-me^lication.  Not  unfrefiueutly  iift*r  operation 
J  deal  of  niutuca  is  present  from  tlio  olfect^  uf  the  ether  or  chlorofoniL 
IIS  commonly  passes  otl*  gnuhially  in  a  few  hnnrs,  hut  sometirnos  continues 
hroughout  the  night  and  even  into  the  next  day.  When  pi-olongod,  it  is 
lifficult  of  treatment  and  not  readily  amenatile  to  drugs.  Occasionally  it  is 
elievwl  by  ice  in  small  quantities,  by  a  teasi>ooiiful  or  so  of  branilj-,  by 
irbonatttd  watcn*,  or  by  sinapisms  to  the  opigu.stj-iuni.  It  is  sometimes 
leliomted  h^'  vomiting,  although  not  always. 

In  most  casos  of  serious  operation,  eaj»ecially  if  the  nausea  above  described 

present,  the  mtient  does  not  desire  food  of  any  kind,  and,  indeed,  camiot 

^in  it  even  i!  he  forces  it  down.    Great  care  must,  therefore,  ha  excrttid  in 

;ting  the  pro]»er  noarislinicnt.     It  would  seem  that  the  diet  most  suitable 

iiider  these  circumstances  was  /rtvYA,  or  milk  diluted  witli  lime-water.     This 

Mil  genenillv  Imj  retained,  is  pnJiitalilc  to  the  patient,  iiiiid  t^ratefully  atisnagea 

the  thirst  which  is  often  so  terrible  to  bear.    PhysioIogiciiHy  considered,  too. 

It  is  that  form  of  nutriment  best  adapted  to  cases  where  there  has  been  much 

loss  of  bl<KHi ;  in  fact,  it  would  almost  appear  to  satisly  a  natural  craving. 

'i'ew  [jatieuts  object  to  it ;  and  even  those  who  at  first  say  that  they  "  cannot 

ir  tiulk — it  noes  not  agree  with  them,"  yet  take  it  williugly  and  eveu 

jerly  after  the  fii-st  trial.     In  lulministeriiig  milk,  caution  should  he  exer- 

'cised  as  to  the  quantity.    Too  much  should  not  be  given  at  one  time,  but 

small  quantities,  repeated,  and  taken  slowly.   If  the  stomach  he  very  irritable, 

"  in  ounce  and  a  half  or  two  ounces  every  two  hours  will  be  sufficient.    If  the 

lUcnt  be  very  weak,  bnindy  or  whiskey  can  he  given  witli  the  milk,  or  in 

iltemate  doses,  according  to  the  indications.     Barf  i\ssence  is  not  always  well 

eived  by  the  stomach,  nor  are  soups,  however  nicely  they  maj'  bo  loade. 

'hey  are  undoubtedly  satistactoi-j'  articles  of  diet  after  the  lapse  of  a  day  or 

TO,  but  are  not  bo  well  homo  immediately  after  the  operation,     lii  many 

i,  particularly  whei-e  thii'st  is  amioyiug,  iwiduiaUd  drinki^  may  be  admin- 
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tion  from  the  Rurgeon.  The  occurrence  of  rigors,  in  traumatic  fevw,  is  dm 
common ;  and  in  thia  respect  it  differe,  a^  iii  many  otherp,  Irom  the  urethnl 
tbver  «o  often  enL-ouutereu  ai'Xar  ojii'ratiouB  on  the  urethra  anil  hlailtier. 

The  treat  matt  oi  mrn'ica.}  fi^ver  liin^^es  on  the  piitientB  8pe<'uil  ainiliti<in.ariil 
iuu«t  he  met  hy  a  iiithcrimis  apijlii-atinn  of  well-knowti  genenil  jiriiK-htUs.  !i 
he  be  very  weak,  lie  mnst  ho  supnoi-ttsd ;  if  he  ho  pletliorie,  ana  the  ievvr  rtn 
iiigh,  with  groat  increase  of  tcm|ierature.,  sedative  iWer  mixt.iire6  mUnU-d  to 
restore  the  Hecretione,  with  the  addition  of  a  little  aconite,  ean  be  attTiua* 
geoutfly  exhibited. 


COKIHTIONS  DETETlMiyiNG  THE  RbSULTS  OF  OPBRATtOire. 

In  eRtimating  t}ie  i-ieka  of  o|>eratione,  and  in  com]ianng  the  hazaidi  of 
thoee  of  the  past  with  tho»ie  of  the  present  day,  it  Sa  proiwr  to  oonnder  dn 
advanee?*  which  Imvo  Wen  brought  ahont  by  modem  surgery.  An  operrtion 
haa  always  been  regaitloil  by  tlio  comnumity  lu*  little  short  of  a  cata**trr»j)he.e»eo 
under  tlic  niotit  favorable  oirtMimstanre**,  and  certainly  tht-  operation  of  forcHT 
timca  was  appalling  in  its  nature  when  contrasted  with  the  r^ame  operation  « 
now  practiaed.  For  the  surgical  mind,  it  h  scarcely  pod»«ible  to  coDtemplito 
anything  more  terrible  than  the  amputation  of  a  limb  before  the  discovery  of 
aiues.thei*ia.  All  of  the  attendant  circumstances  were  calculated  to  strike 
terror  to  the  mind  of  the  trt'inhling  i«itient :  the  mental  anguish  hefon'  Wing 
placed  upon  the  tjibU* ;  the  horrid  jwiin  of  the  operation  itself;  the  kw-  of 
hlomi,  and  tshock,  combined,  were  fiufficient  to  intimidate  the  bravest.  Kni 
niUBt  necessarily  have  influenced  in  no  slight  degree  the  ifiHue  of  the  ca^ 
But  all  these  horrors  have  almocrt  vaniflhed  since  the  advent  of  anasiethaii, 
hypodermic  medication,  and  the  application  of  Esmarch*^  elastic  buudvc- 
TTie  patient  now  pOH^osses  at  least  the  assurance  that  whiitever  roay  beat 
Burgeon *a  duty,  he  liiniself  will  feel  no  pain  ;  that  his  condition  while  andw 
the  Knife  will  be  one  of  unconsciousness,  and  that  when  he  returns  to  him- 
self, it  will  be  with  but  the  memory  of  a  dream.  It  is  somewhat  ditficaU  to 
compare  accurately  the  Htatistics  of  past  operations  with  thoee  of  the  present 
day.  By  some,  tlie  risks  of  o|)erations  have  been  iwanled  as  increased  nihtt 
than  decreased  by  the  discovery  of  miff^thc^ia.  But  it  would  -"eetn  to  fat 
scarcely  possilile  that  such  in  reality  could  be  the  case.  It  is  certain,  howerer, 
that  the  number  of  operations  has  gi-eatly  incrcasecl ;  the  suigeon  of  ttMby 
ilarea  to  do  fiU'  more  thiin  his  jiredeceseor  would  have  been  willing  to  atteiniil, 
or  indeed  jiistiBeJ  in  attcniptuig.  The  elimination,  tmi,  of  the  factor  of  pab 
during  o|>eration,  rendere  patients  more  willing  to  submit  to  opertttioQ  than 
formerly;  while,  a^iii,  it  would  seem  a«  if  tbe  causea  denmnduig  ojivntim 
had  incrtrased  greatly,  not  only  in  nuinljer  but  in  gravity.  The  more  «- 
tended  use  of  machinery,  the  high  velocities  at  xvhich  it  is  driveo,  the  ifr 
creas<^'d  chuuces  of  accident  attendant  upon  great  engineering  projovtt,  dip 
altered  inwtns  of  tninsjiortalion,  the  more  general  use  of  railway  and  stiwi 
cars,  have  all  conihinod  to  produce  a  large  class  of  the  "serionsly  iiu^nd' 
formerly  unknown.  The  shock  of  accidents  resulting  from  all  such  viokBt 
causes  must  consequently  be  necessarily  augmented.  Granting,  howovtr.*!' 
though  not  proven,  that  the  risks  attendant  upon  operation  are  now  incnaKA 
it  is  but  fair  to  assume  that  these  augmcnlc*!  daiig»-Ts,  if  any,  may  Ikj  fidrfj" 
charged,  in  part  at  least,  to  the  changed  pursuits  imd  habitu  of  men,  nth* 
than  to  the  discovery  of  the  blessing  of  anw'sthcfiia. 

Much  has  been  said  aial  written  of  late  years  concerning  "hoRpiralisni."w 
the  gathering  of  krge  numbers  of  imtients  into  one  building.  Undoubtcdlr 
the  effects  of  overcrowding  are  iu  the  highest  degree  deleterious,  but  it  bib* 
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b«  rememhfred  that,  iluriiig  the  last  quarter  of  a  century,  hospital  facilities 
and  aocominodationa,  the  world  over,  have  l)c«n  infinitely  improvwl  and  ex- 
tended to  meet  the  deniandii  of  the  growing  influx  of  jtatient**.  Far  moro 
fttlention  has  been  mid  to  the  wantg  und  neoctwitic«  of"  the  latter,  and  more 
thoUErht  and  enligbtoned  study  have  been  paid  to  ventilation,  drainage,  and 
i-lesmincsH.  The  neecswity  of  increased  air  spaee  has  been  recognized,  the 
pavilion  eyatcra  of  wartis  has  been  adopted,  and  the  diet  scale  hna  been  changed 
tor  the  bettor,  and  in  aceordanee  with  physiolo^cal  t*aching(».  It  would  thua 
ecem  that,  while  the  demandit  upon  the  hospital  are  now  greater  and  more 
imperative  than  they  oncu  were,  at  the  same  time  every  eflort  has  been  made 
to  satisfy  these  elaimn,  and  tJiat  the  preaent  liygieide  surroundings  of  the  hos- 
pital patient  are  more  favorable  tlian  they  have  ever  been  before. 

Before  an  operation  is  undertaken,  the  Burgeon  rthouM  always  eritiailly  ex- 
amine his  patient,  so  that  he  may  form  a  correct  e>*timate  of  his  general  apti- 
tude to  undergo  operation,  and  of  the  ability  of  hia  constitution  to  sustain  the 
fresh  weight  nbout  to  be  imposed  upon  it.  Thin  exjimination  must  be  con- 
ducted HVfttematically,  and  must  embinco  the  general  condition  of  tlie  patient's 
system,  Lis  habits,  and  an  inquiry  into  tlie  state  of  his  sjiecial  organs,  as  to 
whether  the  latter  are,  or  have  been  recently,  diseased.  It.  is  not  always  easy 
to  decide  if  a  man  is  or  is  not  a  good  subject  for  operation.  There  are  «o 
many  factors  which  enter  into  the  determination  of  this  (piestion.  that  the 
surgeon  is  liable  to  deceive  liimself,  or  to  be  deceived,  unices  his  study  of  the 
case  before  him  is  critical  and  thorough.' 

Gbnbral  Conditiox  of  the  Patiest. — First,  as  to  the  genei-al  constitution 
of  the  patient:  what  is  it  which  makes,  to  use  tlie  terms  of  the  insurance 
companies,  a  "good  risk"?  Undoubtedly  they  are  the  best  subjects  for  o|>oni- 
tion,  in  whom  nutrition  is  most  thoroughly  effected,  in  whom  assimilation  is 
well  perfonnol,  whose  secretions  and  excretory  fuiK^tions  uiv  in  perfet't  work- 
ing order,  and  in  whom  i-<insirf|nent!y  there  is  no  organic  disease.  !N"ow  these 
conditions  may  be  found  both  in  fat  and  in  lean  subjects. 

Obesity  is  usnallv  regarded  as  one  of  thecontra-indieations  to  operation,  but 
it  must  W  reraemt)cred  that  many  persons  who  arc  in  jwrfeet  health  are  fat, 
and  that  any  undue  falling  off  from  this  state  is  attended  with  more  or  less  loss 
of  health.  On  the  other  hand,  there  are  those  who  are  nornmlly  lean.  Fat  is 
not  in  itself  an  cvidem*  of  deranged  health,  if  it  bo  uiitunil  or  hereditary; 
but  excessiive  fat,  or  sudden  or  precocious  development  in  this  direction,  must 
be  re^rded  as  one  of  the  evidences  of  sometliing  i>eing  amiss  constitutionally ; 
eepeciallv  is  this  the  case  if  fatness  be  unaccompanied  by  a  healthy  condition 
of  the  skin  and  capillary  system,  or  if  the  development  have  occurre<l  sud- 
denly, or  from  hiibits  of  drinking,  gluttony,  or  iudolence,  and  when  the  ]ia- 
iient  is  inert, anil  uin^nllingorinoapableof  taking  proper  exurcis*.', or  exertion. 
I'nder  such  eireumst-infes,  the  person  is  apt  tx>  be  flabby  or  loose  in  his  tis- 
sues; and  there  ts  a  want  of  that  fimuiess  and  contractilitv  of  the  skin  and 
subjacent  structures  which  is  inseparable  from  htmlth.  Inis  state  is  not  un- 
frequeutly  observed  in  women  approiiching  or  passing  middle  age,  and,  when 
found,  unquestionably  irulifates  tlmt  the  jKwseesor  is  no  longer  in  the  beet 
conditinn  of  hudth,  nor  well  suited  to  undergo  tlie  risks  of  a  surgical  opera- 
tion.    In  such  persons,  the  wounds  of  operation  do  not  heal  w5l ;  there  is 

■  For  «a  elaborate  and  exhauativc  studjr  o(  tli«  riski  of  operaUons,  anil  i>r  the  oaustH  Inflo- 
«iici»g  tlieir  results,  tho  r«ad»r  U  inviUid  to  cnnaiilt  the  piibll»h«d  ]»ctures  of  Sir  /amec  Pagnl, 
who  baa  full/  tTvat«d  of  thcite  aubjeota  in  parofraphfi  which  have  aln^ady  t>voome  classical.  80 
gTMl  has  be«n  his  exp*H<;no«,  so  olos*  his  Ma^riration,  and  »o  lucid  the  atl«raoc«  of  his  belivfn, 
lliat  it  Bt>«mB  u  if  litlln  ulsis  were  l«ft  for  ot)«-r  pvna ;  and  tktt  writer  uf  tho  present  artiolo  lias 
aoooriingi/  not  h»iuitad  to  make  frwe  usv  of  thv  tvaoliings  of  this  eminent  surgvoii. 
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commonly  mudi  BUppumtioti  uiiil  burrowing  of  matter,  and  a  lentlmcfiD 
sloughing.  These  conditions  all  predispose  to  exhaustion,  aiid  to  IntercaiTait 
diseases  of  a  low  typo. 

The  fttate  of  plethora  which  is  marked  in  those  wlio  are  usnally  spoken 
"full  hloodeil,"  is  also  one  which  nyiuina  careful  coi  wide  rat  ion' from  the 
gc<-)u.  If  this  condition  is  confined  simply  to  the  cxtenml  surface,  and  is' 
accompanied  by  intenial  con^restions,  or  (ferangement  of  tlic  visceni,  wil 
not  boon  priKlnoed  by  free  living,  there  ia  no  reason  why  the  mirgeoD  sbtwH 
refrain  from  operating.  He  moat  simply  l»e  on  his  guard  against  the  ikrtl- 
opraent  of  intercurrent  affections  of  an  inflammatory  type,  to  which  sodi  pM^ 
aona  may  potwibly  bo  naturally  disiKiscd. 

Jjcnnnc.^.^  is  not  a  bar  to  o|»cration,  unless  it  result  from  non-nutritimv.de> 
foctive  assimilation,  or  excessive  excretion,  in  which  ca«c  it  will  probablv  Iw 
found  to  dejiend  ut>on  some  perverted  fimction  or  organic  disturbance.  \i\m 
loss  of  ficsh  has  occurred  from  overwork,  or  too  great  mental  or  bodily  gtmrw 
the  surffcon  s^hould  be  carcfiil,  and,  except  in  ui^nt  cases,  ehould  defer  oj* 
ration,  if  possible,  until  the  patient  has  by  proper  therapeutic  and  diettu* 
meaHurt'H  been  brought  to  n  better  gnuU'  ot  health.  In  short,  it  may  ' 
peated,  as  already  stated,  that  when  the  deflections  from  the  standard  of 
nave  been  produced  by  impaired  nutrition,  or  organic  disease,  the  patient 
not,  and  will  not  be,  in  a  ^uit^blc  state  for  operation  until  the  ezcitmg 
has  been  remedied  or  removed  to  the  greatest  degree  poasible. 

Habits  op  Patient. — Habits,  bad  habits.  (>!ay  an  imjiortant  part  in 
inEj  a  ftatient  untit  for  operation.  The  evil  eitects  of  the  oxcceaive 
stimulus;  opium  eating;  the  taking  of  chloral  or  other  y>enncioi]e 
this  kind,  are  sowelPknown  as  scarcely  to  demand  more  than  a 
mention.  Drunktimesa,  too,  in  its  varied  fonns,  is  one  of  the  meet 
examples  of  the  contra-indications  to  operation.  But  here  there  ia  a  difler-l 
enoe  of  degree.  The  quiet  drinker,  who  "soaks"  over  night,  and,  while  ran|f] 
quite  <irunk,  seldom  goes  to  bed  roally  sober,  is,  perhaj-*.  one  of  tbe 
Bubjecta  for  an  operation.  In  his  ca*e  tberc  is  in  all  i>rol>abiIity  mow 
organic  hepatic  ti-ouble,  or,  if  this  condition  is  not  yet  fully  eutabli^od,! 
is  a  tendency  in  that  direction.  In  him  Uie  powers  of  life  are  loMi"ered.i 
there  is  a  lack  of  that  vital  resistance  neceesary  to  carrj-  him  through  tW  I 
perils  of  an  oiK>ration.  In  such  cases,  too,  there  is  always  more  or  Itw  v^\ 
deney  to  the  development  of  tielirium  tremons,  and,  when  this  oocars.^*] 
prognosis  always  becomes  grave.  In  confirmed,  steady  drinkers,  the  out" 
after  surgical  interference  is  bad,  and  more  so  at>or  accidents  which 
amputation.  Even  here,  however,  poor  as  the  clwnceH  ai"v,  the  prohabi 
that  primary  amputations  are  less  dangerous  than  socondary — the  latt«rwl 
of  tlie  sevei-or  kind  not  unfi-e<piently  ending  fatally. 

There  is  another  class  of  intemjwratos  niton  wbom  the  eflbct^  of  o| 
arc  not  so  disastrous  as  in  the  gnnip  already  referred  to.     Thc!*e 
indulge  occasionally  in  fitti  or  bouts  of  drinking,  tlic  duration  of  the  dt 
UBUttlT)'  luatiug  h-am  two  to  six  (hiys.    Tliesc  periods  of  uarouHc  are  auixi 
by  weeks  or  months  of  Bobriety,  during  which  time  the  individual  all 
to  his  business  actively  and  indnstriously.     Operations  performi'<l  di 
these  intervals  of  abstinence,  are  cot  neceesarily  attended  oy  any  veI^■ 
amount  of  increased  risk  to  life ;  nevertheless  the  surgeon  must  watob 
fully  against  the  advent  of  untoward  symptoms.     It  must  also  bo  rei 
that,  in  these  uufortumites,  the  craving  for  drink  is  apt  to  he  develf 
times  until  it  assuiiu*  almost  the  form  of  mania.     To  the  practijunl  ey«l 
a]>Tu-oach  of  these  ilriuking  periods  is  unmistakable,  the  (latient's 
l^ing  marked  at  times  by  htit  of  irresolution,  and  at  times  by  a  general 
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of  exaggeration  and  excitement  of  the  mental  functions — the  anre  forerannora 
of  coming  trouble.  During  and  jirecediug  these  attacks  no  operation  should 
be  attempted,  uiik'«n  in  the  utmost  onier^eufv. 

In  close  relation  to  excess  in  drinking,  Ktand^t  overfeeding,  or  glHUmty. 
Overindulgence  in  the  pleawures  of  tlie  table  nndoubteilly  aildts  to  the  rirfk  oi 
operation,  inasmnch  as  an  abnormal  condition  is  thereby  developed,  aceora- 
iianied  by  Iwdily  indolence,  and  by  perveraion  of  the  natural  exci-etions.  This 
u  the  cAse  when  large  nmountg  ot"  meal  are  cuuaumed,  and  when  defieiuut 
exercise  interferes  with  the  proj^»er  elimination. 

Inflpkscb  of  NERVora  System. — There  is  auother  class  of  pereons  ujmv 
whom  the  surgeon  at  tinien  almoHt  fears  to  operate,  in  consequence  of  the 
existence  of  what  is  ordinarily  described  as  a  '•  nervous"  state  of  mind  and 
body.  It  is  posaiblo,  however,  that  fears  in  this  re8j)eet  are  often  exaggerated. 
A  patient  nmy  Iw  timid  and  nervous  in  the  Iiigliest  degr«e,  witua  mind 
workol  up  to  a  |»oint  of  givatest  tension  ;  bis  dread  ot*  ofn>mtion  may  be  so 
intense  us  to  give  rise  to  tears  of  subsequent  shm-k  \  and  yet,  af\er  all,  the 
operative  dangers  in  such  a  oa«e  may  be  imaginary  rather  than  real.  As 
long  as  organic  disease  does  not  exist,  the  surgeon  may  hope  an<I  indeed 
count  upon  this  depression,  deix-ndeut  uiion  mental  causes,  passing  away  as 
soon  as  the  coutempluttHl  oiieratioci  has  i)een  perlVirmeil.  Jfere  the  reaction 
is  not,  usually,  as  rpiick  ann  marked  as  was  tin-  pre-existent  menial  juvistnt- 
tion,  and,  the  dfpre#i8ing  canse  once  remove*!,  the  patient  will  pn^lxibly  \v\m 
to  a  corresponding  conmtion  of  contentment  of  mind  in  every  way  Jtavorable 
to  the  production  of  a  happy  nwult. 

Operations  are  often  deuiaiKlod  upon  feeble  persons  in  whom,  although 
there  are  no  ovldem-es  of  positive  disesise,  theiv  is  an  absence  of  robust  or 
oven  of  moderate  liealth.  Such  individuals  are  iipt  to  have  lu'en  oviTwarked 
or  worrie<l.  They  have  hefu  taxiMl  either  nientally  or  bmlily  bnyoiid  tlicir 
powers  of  endiinmcn,  aini  arc  in  no  condition  to  sustain  the  weakening  and 
depressing  etteota  of  orvcmtion.  In  such  (w»es,  all  surgical  interference  should, 
if  possible,  be  delaj'eu  until,  by  rest  and  judicious  medical  treatment,  the 
general  condition  Ims  lieeu  snfliciently  improved. 

As  a  familiar  example  of  the  class  of  i>«tient*t  first  referretl  to — tho  men- 
tally overtaxed — may  bo  citt^d  rlioliard-workod  man  of  bui^iness,  whose  mind 
has  long  been  kept  on  the  strain  by  the  exa»^ting  nature  nf  hits  calling,  and 
whose  laee  betokens  tho  anxiety  an([  liarassmont  of  his  vocation.  His  aim 
is  the  accumulation  of  money,  and  for  its  accomplishment  all  other  objects 
must  give  way — even  htulth  itself.  Of  tho  latter  class — those  worked  beyond 
Inidily  endurance  and  ill  fed^ — -there  are  in  this  connlry  fortunately  but  fuw, 
the  rate  of  wages  being  usually  sufficient  to  pn>vido  good  food  and  a  home 
for  the  poorest  laborer,  if  he  be  industrious. 

Age  and  Skx. — A>ie  exercises  a  decided  influence  upon  tho  results  of  opera- 
tioDB.  As  a  rule  clnldren  bear  operations  well,  and,  while  they  are  peculmrly 
Buscejitible  to  pain  and  ahoiok,  tlicy  are  not  lijible  to  the  mental  uepreAsion 
which  acts  so  powerfully  in  after  life.  They  are  usually  healthy,  and  their 
internal  organs  ai-e  not  so  tmiuontly  the  seat  of  organic  diseases,  the  result 
of  long-continued  or  abused  acti<ni,  as  those  of  adults.  Their  growing  con- 
dition, moreover,  favors  the  process  of  repair,  and  the  union  of  wounds.  The 
chief  danger  to  them  is  shock,  cousequeut  upon  pain  and  hemorrhage;  the 
latter  untfoubtedly  acts  powerfully  iu  this  diivctiou,  but,  thU  once  overcome, 
the  wounds  of  children  heal  kindly  and  rapidly,  and  they  are  rarely  sid> 
ject  to  the  secondary  complicjitions  of  pyfemia  or  septiceemin ;  tetanus  inn_y 
at  times  occur,  but  more  often  as  the  cous^jqueiioe  of  lacerated  or  ruj^ed 
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woundi«,  than  of  simple  operations.  Another  important  feature  iu  thebvor 
of  children,  as  subjects  of  oj>cnition,  U  the  readiiif!^  nnd  comparative  comM 
with  whieh  tliey  War  conniiemcnt.  Ka^iljr'  ^^itiiified  mid  uinu^>df  tlier  bka 
aeeustoni  thciuriclves  to  tlieirnew  t-oiuiition,  and  |wl**  tlininjrh  u  lung  pi*rin<i 
of  eoiitiiicnient  to  bod,  possibly  subjeet  in  xhv  mean  wliilu  to  fxlmuAtliig  ili»> 
t<bargc8,  in  a  manner  unknown  to  those  of  more  mature  age. 

The  tendency  of  children  to  suffer  from  the  exanthemata  roun  alwftv-  U. 
remembered,  and  no  operation  ebould  be  attempted  on  them  when  <!X\- 
thc«e  affections.     Tliere  is  also  in  cluldren,  as  ha<j  been  ^inted  oui 
James  Paget,  n  siiecial  liiibility  to  the  occurrence  of  scarlatma  after  oji.    , 
\\Tiy  this  rthoulu  be  so,  is  not  clear,  but  it  i«>eniH  jirobable  tlmt  ihr  ■''.<■■.■.    <. 
ojieratiou  upon  children  carries  with  it  a  pre<iis|x>8ition  tc»  the  ilevt  lij^  ii'i:t  ■  i 
tliis  diseafie,  e^jjecially  if  it  is  epidemic  at  the  time.     The  flame  writer  ibo 
istatcd  that  the  tyw  of  the  di.-tcase,  oecnrrinjc  under  these  circuiufitaacsii,  k 
Bomewhat  modifiL-u,  and  the  ]>eritKl  of  incubation  shortened.      In  tome  c^ 
drcn  the  diseaHtJ  upiK-ure  on  the  whole  uurface  at  once ;  in  others,  roore  Ara- 
dedly  upon  the  limu^ ;  ttore  throat  and  descjuamatioti  are  ob84.-r\-f<l  in  naue. 
and  not  in  others.     The  ilevelojtment  of  this  affection  neoeaflanly  Adds  to  tht 
ha^sard  of  ojKU'ationEi  in  childhood. 

The  ^>erforuuincc  of  certain  o|>emtion8  u|)on  children  is  at  time*  difflob, 
and  demands  a  hi^h  deerce  of  anutontical  knowledge,  in  coDecqnence  of  the 
contracted  space  in  which  procedures,  often  of  a  delicate  and  eomplicald 
nature,  nuist  Ijc  practised.  Yet,  ai*  a  rule,  the  average  child  uuiy  l>e  rv^udcii 
as  a  good  subject  for  operation,  and  in  this  i^eapect  contrasts  rtrungly  with 
perBons  of  advanced  uge.  In  the  latter,  the  jtowers  of  life  are  tUreai^  wafc 
encd,  and  it  requires  but  little  to  disturb  the  vital  e<|nilibriuni.  The  ebanm 
of  the  existence  of  organic  diycase  in  one  or  more  of  the  great  vi3ceni,siifl,iD 
men  particularly,  in  the  geuito-urinary  organs,  must  be  eonwdered.  Ko  6\iitem 
would  delibenitcly  select  a  veryokl'man  as  the  snbject  for  o|jt'rBlion,aud  wl 
in  many  instances  sudi  patient-s  will  recover  from  operations  wondecfiuly 
well.  Still,  this  cannot  be  anticipated,  and  must  be  looked  u])ixi  aa  aa  et- 
ceptioutti  circtimstuuce.     Age  caimot  always  be  meayuitxl  by  years  aloou;  > 

f;ood  dcul  ck'iMondri  upon  the  constitution, and  ujwn  pre-exlstcnt  h»bit«,  and  tbiT 
lave  the  l>est  chances  of  recovery  who  are  in  the  best  geneml  condiriim  n 
health.  AV'hen  oijeratioue  are  ojilled  for  upon  the  agiM,  every-  effort  diooU 
l»e  made  to  prevent  hemorrhage  and  shot-k,  an<I  such  iMitients  should  not  bi 
kept  in  bed  longer  limn  is  absolutely  ne<.-cssan',  AH  depleting  mea<«in* 
should  be  curcfully  avoided,  and  the  diet  should  be  of  tJie  most  nouriahin^ 
and,  if  uecesaury,  stimulating  kind. 

Sex. — As  far  as  sex  ia  concerned,  there  does  not  Mem  to  be  a  great  doJ  of 

difference  as  to  the  capacity  of  men  and  women  to  nuiitain  o])eration«.  TV 
latter  are  undoubtcdl v  more  patient,  more  accustomed  to  endure  sufferine,  »wl 
more  tolci-aut  of  cuufanemcnt  to  house  and  bed.  At  the  bamu  time,  then;  ii* 
certain  jihysiological  coiirlitions  of  woinunhoiHl  which  mubl  l>e  b<.»me  iu  uaoi 
m  the  eolection  of  the  time  of  operation.  Thus  the  menAtntal  period  shooU 
he  avoided.  The  woman  is  then  in  a  state  of  nervous  irritabihty,  and  oftai 
of  positive  nain.  Iler  m«jtal  and  physical  functions  are  in  a  dcigree  perverlrf, 
anu  her  Juugment  and  eolf-coutrol  disturbed.  In  fact,  sbe  is  not  then  in  ■ 
state  to  be  exposed  to  any  iucreiiscd  or  umiecessar)'  irritation.  The  Iw* 
period  for  oiienition  in  women  is  probably  from  five  to  ei^ht  days  aftrf  d*"* 
cessation  of  the  menstrual  How.  AtTSer  operation,  it  frequently  httppei»tbi 
the  menses  will  make  their  appearance  too  eoou,  and  in  antiotpatun  of  >^ 
proper  jieriod;  nnd  the  nearer  to  the  latter  that  the  operation  is  pdfanv^ 
the  more  apt  is  this  anticipation  to  occur. 
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Operations  during;  nrcgixannj  ttboiiM  be  avoided  when  it  ia  poAftibtt?. 
ietiines  thU  cannot  i>e  done,  the  comUtionH  demanding  nurgical  interfer- 
euce  being  inipemlive.  ^V^lt■n  such  is  the  rust,  every  preeautioii  siionld  I>e 
taken  to  giiam  ag«iust  excessive  nervoim  disturbance,  and  the  risks  of  mis- 
carriage. It  must  here  be  observed  that  when  wound-t  and  accidenta  do  occur 
daring  gestation,  the  healing  and  i*eimrative  procett«eft  are  usnallv  very  rapid. 
Onring  wrtflfton,  ojienition.-*  nhould  also  be  avoided,  as  prejudicial  aliko  to 
mother  and  child  ;  nor  uliould  surgical  interfert^nt^e  witli  the  iiiatnniary  gland 
be  neeilleaely  undertukeu.  Tumors  in  this  region  i^hould  never  be  removed 
at  tliat  tiiue,  ua  much  on  account  of  the  probable  hemorrhage,  oti  fur  other 
reaaons. 

■  Race  and  TEMPERASfSNT. — The  influenee  of  race  is  potent  in  determiuizig 
TOG  residts  of  opemtionii.  Strange  as  it  iiiay  seem,  the  black  races  and  Xhe 
Oriental  nations  suatam  injuries  luul  opcmUous  best;  next  stand  the  Anglo- 
Saxons;  and,  awonrmg  to  M.  Cliauflard,  tlic  Latin  riKV  is  as  far  behind  them 
as  they  are  Ixdiintl  the  black  nice.  M'lie  iitinitmity  of  the  Chinew  and  Japa- 
nese to  mortality  after  operationa  is  remarkably  shown  by  the  various  report*  of 
metlit.'al  oftieerw  serving  in  the  Kaat.  It  is  stated  that  pyiemia  is  a  rare  occur- 
rence among  the  ('AmMc,and  iiiarecentreport  of  138 oiferationa  for  lithotomy 
perfonned  on  persons  of  all  ages  and  otoupations,  from  two  years  old  to 
eighty,  but  eight  deaths  oecurref).'  A  similar  immunity  is  said  to  be  enjoyed 
by  the  Jii/uinr^f  in  regard  to  pyaemia,  wnttcamiia,  letanus,  am!  erysipelas.  It 
is  difficult,  to  undoTfttand  why  this  should  be,  unless  the  explanation  ia  to  !« 
found  in  the  fact  that  the  lower  classes  of  these  races  live  chiefly  on  vegetable 
diet  and  tii«h,  and  eat  but  little  meat. 

In  our  ftwii  country',  the  neffro  has  generally  borae  injuries  aud  operations 
well,  pn;ivide<l  that  he  has  not  been  exposed  to  the  after  vicissitudes  of  cold 
and  danipne»^s.  This  wiw  remarkably  shown  in  the  fx|forience  of  the  negro 
brigaiiej<  during  the  late  American  war.    According  to  thoohson'aTion  of  tho 

fnter,  when  thei»e  soIdiei-Siiiyured  hi  battle,  were  cooi^ed  up  in  overcrowded 
kI  overheated  hospitals,  they  did  well ;  when,  however,  removed  to  well- 
sntilated  pavilion  hospitals,  and  pimped  under  sneh  hygienic  conditions  as 
are  Jnost  favomble  to  the  wliite  American  snldirr,  they  did  badly,  suffering 
sevfrely  fr<>m  intcrcnrrcut  pulraotiic  and  other  acute  luilainmations.  Tu  the 
daily  pnictice  of  our  hospitals,  the  nogrtt  is,  wc  think,  reganlcd  as  a  satisfaiv 
lory  patient,  and  one  of  whose  case  a  favorable  prognosis  can  usually  l>e 
formed.  Whether  this  be  due  to  the  happy  mental  condition  of  his  race,  aud 
to  it«  characteristic  freedom  from  care,  cauuot  perhaps  be  clearly  &howu. 

The  frisfi,  from  their  |>eeuliar  mental  elaatieity,  also  bear  o|ierationB 
well,  and  a»i  do  the  more  pblegmaticr  GfrmtoKi.  The  Amerimn  is  not  so  good 
a  patient ;  his  activity  of  mind  renders  him  restless  and  impatient  of  restraint; 
he  looks  anxiously  forward  to  the  end  of  his  convalescence,  and  not  infro- 
qiieiitly  ventures  out  of  doors  t<x»  soon,  and  thtis  hinders  his  own  recoverj'. 

Knie  influence  of  personal  te)npcnutic}\t  is  not  loss  tlian  that  of  race.  A 
Ei»py  and  contented  disjjosition  contributes  greatly  to  convalescence  after 
f»Hfrati<m,  for  it  enables  the  patient  to  obtain  and  enjny  that  rest  of  body  as 
wvsW  as  of  mind  which  has  so  mnch  to  do  in  bringing  about  recovery. 

TsFLiKNCE  OP  THE  Seasoss  a>']»  "WeaTueh  OS  Oi'f:ratii>nb. — The  popular  as 
HTclI  a«  the  prntV-twional  mind  has  long  shice  recognized  tlie  influence  of  the 
nreather  on  certain  goneral  and  lot-a!  conditions  ot  the  body.     Its  eflec^ta  upoa 
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rheumatism,  neuralgia,  diBeascd  bones,  and  the  ends  of  stumps,  are  exaoiilv 
in  point,    lint,  strange  to  say,  it^  prucise  n^latiuus  to  surgical  upeniticnB,iid 
the  influence  it  exerts  u|xhi  their  pcsult**,  had  uever,  us  far  u»  we  kDow,ito- 
cc'ivwl  thjit  prLfiae  Btiidy  whicl)  they  deserved,  until  the  year  1869,  when  Dr. 
Adilinell  llewBon,  of  riiiladelpljia,  published  in  the   I\'iiiirtylvauia  U«>>fiul 
Report*  for  that  year,  a  I>aper  on  tlie  '*  Inliuonce  of  Wi-atlier  on  ilie  R<:*alb 
of  Surreal  Operatious."     This  wan  followed,  iii  1870,  hy  the  puMwhiil  let- 
turcs  of  Dr.  Kichardi^ou,  of  Louduu,  iu  the  Medicul  Timu:^  and  GazcTlc&r 
January*  and  February  of  that  year.     The  obtservatiouii  of  lliest  two  invoti- 
guton^  agree  in  the  main,  and  may  be  thuA  epitomized.    It.  iiiUKt  here  lie  atslai 
uiatby  "the  weather'  is  meant  the  meaaureof  the  c-hane;(«of  the  (t>niliti*iMrf 
the  temptiratnre,  humidity,  and  pressure  of  our  atuuhip^iert*,  rolat  iveiy  to  »Ki 
other.     Dr.  Hcwsou'a  deductions  arc  busctl  ujtou  the  obscr\-ation  of'259oi»' 
rations  performwl  at  the  Pennsylvania  Hospital  in  the  tliirty  yean- Drewdbjf 
18G0,  during  whicli  period  a  metoondogioal  register  had  becu  faithtwllv  Vcpi 
by  Dr.  Conrad,  the  apotheoai-y.     Taking,  as  the  expression  of  the  clumpiijE 
weather, the  barometrital  condition, and  re^rding  itasaM^endiiigtStatinurr, 
and  de«icending.  Dr.  Hewson  found  that,  ol  the  259  oi)erationa,  102  wcrew- 
formed  wheu  the  barometer  was  asct^nding,  91  patients  recovering  ana  11 
dying,  ffiving  a  death-rate  of  10.7  ikt  eentT;  34  opcratLons  were  jKirftiriDni 
when  the  barometer  was  stationary,  giving  26  recoveries  and  8  dcallis^a  ii»4> 
tality  of  20.6  per  cent ;  and  123  ojieratious  were  practised  when  the  UuDHWla 
waa  descending,  with  88  recoveries  and  35  dcatliH,  a  mortality  of  28,4  permit. 
Iu  other  wordtt,  with  an  asccndiug  barometer  the  mortality  of  oi*ezatiou  wu 
a  little  less  than  eleven  ficr  cent.,  with  a  stationary  barometer  more  tlu 
twenty  per  cent,  and  witk  a  descending  han>meter  mni'c  than  twentT-tU^i 
per  cent.     In  tlio  same  general  way,  it  was  observed  that  the  resultg  o^opox* 
tione  were  most  favorable  in  autimin  and  winter,  and  least  so  iai  summer.  Tb* 
most  happy  month  for  operating  was  October,  then  January,  tiipu  .April 
The  frequency  and  mortality  of  pyremia  bore  a  direct  relation  to  low  two- 
metrical  pn-^sure  and  raointure  of  air,  while  the  deaths  from  nhock  occunJ 
in  a  eonstaut  ratio  with  the  op[H38ite  condition,  dryneta  of  wcnlher. 

The  deductions  of  Dr.  Ilichardson  tend  strongly  in  tjje  same  direction,  fct 
he  finds  that  the  most  favorable  time  tor  operating  is  when  the  lammetcr  H 
steadily  risiug  ur  steadily  high  ;  when  the  wet  bulb  thermometer  ftbom  * 
reading  of  five  degrees  lower  than  the  dry  bulb;  and  when,  with  a  high  law- 
meter,  and  a  difference  of  five  degreufl  in  tuelwo  tliennoiuetors,  therei8aOM'> 
tcmpenituru  at  or  above  55°  Falir,  On  the  other  hand,  thetinieisuufavonUl 
for  operations  when  the  barometer  is  Ptoadily  falling,  or  sTi?adily  low; 
tJie  wet  bulb  thermometer  ai»proaches  the  diy-  bulb  within  two  or  tbrt*_ 
grees;  and  when,  with  a  low  barometrical  pressure,  and  approach  to  uuitv 
reading  of  the  two  thermometer,  there  is  a  mean  tumpemture  above  4&%tfd 
under  &5'^  Fahr. 

Buch  arc  the  results  of  precise  observation,  and  they  »evm  to  aocoid  vilk 
the  general  empirical  idea  that  largo  owrations  should  not  bo  mmew—i^l 
pcrfoniic<l  ill  very  warm  weather — at  all  events  iu  the  height  of  an  Araw 
call  summer,  wheu  the  thermometer  frequeutly  ranges  from  iW'  to  100^ 
the  shade.    We  all  know  that  at  such  times  a  certahi  degree  of  huisili 
felt  by  every  one;  and  it  would  seem  reasonable  that  the  eombuied  infl 
of  mtolerably  wai-m  days  and  bitnacelees  sultry  nights,  must  be  to  w«ak€ 
constitution  temporarily,  and  to  deprive  it  for  the  time  being  of  tiioM] 
of  rraistanno  which  are  so  essential  to  fl|»eedy  couvale^'eiice  after  oy 
It  is  not  likely,  as  is  commonly  suppoaed,  that  wounds  heal  Icaakii  : 
weather,  but  it  is  certain  that  debilitation  fn>m  any  cause  does  sci  . 
fere  with  the  general  recu]^)cratlve  ]iowers,  and  the  main  conndenitiAii  iHc 


operation  h  the  patient's  strength.  From  what  hafl  boon  «iid,  it  will  be  »eoii 
tnat  the  season  hka  not  aa  much  to  do  with  operatiou  an  the  ic^aOter,  and  in 
thi«  relation  the  tendency  to  intercurrent  diBeasce  must  be  borne  in  mind. 
During;  the  winter,  tliejH-  nre  most  apt  to  involve  the  pulmonary'  orjjaiw,  in 
the  forms  ol"  aeuW  brunt-hitis  and  pnL'unionia,  wliilc  in  the  summer,  the  abdo- 
minal viseera  sailer  from  the  acute  ititenial  iuHatumatious,  aceompunied  by 
rrhota. 
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liOCALiTY  baa  something  to  do  with  the  result  of  o]»erations.  When  the 
patient  is  cx^xised  to  damp  and  di^preetning  exhalations,  and  to  malarious  in* 
flueneus,  wounds  do  ha^llyj  and  couvalewcehee,  purticulurly  after  the  large 
o{M;mtions,  is  tardy.  The  reverse  is  the  caiw  when  the  atmosnhoro  is  dry  and 
exhilaruting,  as  on  tlie  mountain  slupea.  The  sea  bree-zes  also  act  as  a  most 
|>owerful  tonic.  It  would  by  easy,  from  the  reeent  military  experiences 
of  our  country,  to  adduce  example  after  exami^le  in  sujipurt  of  these  a**ser- 
tions.  It  has  often  happened  That,  after  great  battles,  soldiers  who  hatl  undei^ 
ffone  amputatious  and  other  severe  operations,  have  from  militarj'  exigencies 
been  left  for  a  time  in  field  hospitals,  planted  in  unhealthy  dislricis,  aud 
swept  by  marsh  exhalations.  Under  nuch  circumstances,  wounds  and  stumpa 
not  unfrequcntly  did  badly,  aud  assumed  a  sloughing  and  unhealthy  ap{>eaF- 
ftiicc.  As  soon,  however,  aa  the  men  could  be  i-eniovod  to  huspitafs  in  salu- 
brious loc-aUtii-H,  an  immediate  change  in  their  condition  was  observed.  Tlie 
wounds  cast  off  tJieir  unhealthy  character,  and  entered  upon  active  repara- 
tion. No  operation  should  be  i>erformed,  except  in  cases  of  emergency,  in  any 
locality  in  which  an  epi^leiuic  is  prevailing,  such  as  diphtheria,  erysipelas, 
'  olera,  yellow  fever,  aud  possibly  mllueuzii  of  a  bad  type. 

IifTLUKSCB  OP  ViscKHAi.  Afpections. — ThoTO  are  certain  organic  diseases  of 
le  great  viscera  which  exert  a  direct  and  untavorable  bearing  ui»ou  the 
liaTices  of  operation-    Chief  among  these  are  aftections  of  the  heart,  lungs, 
and  kidney. 

■  Seart  ami  Arterifft. — In  regard  to  the  heart,  it  is  probable  that  the  risks 
"of  o|)eration  nrc  not  always  so  seriout-Iy  increased  by  disease  of  tins  organ 
as  is  generally  8Upj>osed.  A  great  deal  will  depeitd  upon  the  degree  ot 
caniiac  trouble,  the  evil  cousequoucea  which  have  attended  it,  or  are  present 
flt  the  time,  aud  its  duration.  It  not  unfixxpiently  hapiK'na  that  cariliac  dis- 
turbance depomlent  upon  valvular  changes  is  relicvefi  by  the  hemorrhage 
which  attends  an  oi»erntion.  If  the  amount  of  disease  olwervable  is  sui-h  as  to 
greatly  disturb  the  patient,  aud  to  interfere  with  his  circulation  and  ivspira- 
tion,  the  risks  of  shock,  either  at  the  time  of  oi>eration  or  sul>8oquently,  ninet 
undoubtedly  he  recognized.  Fatty  degeneration  of  the  substance  of  the  heart 
is  atteuded  by  great  danger,  greater  probably  than  the  more  simple  degrees 
ot  valvular  obstruction.  Theee  constitute  the  class  of  feeble  hearts,  which  are 
fitronglv  influenced  by  shock  aud  blood  loss;  and  to  jmtients  thus  atfecttnl, 
ether  sbould  be  given  in  preference  to  chloroform  on  aec<iunt  of  it^  stimulating 

■jTSir  James  Paget,  in  his  lectures  on  tlie  risks  of  oi»erations,  has  drawn  atten- 
^OD  to  the  maouer  of  the  heart's  action  when  it  is  believe<l  to  be  healthy,  and 
to  the  j'hcnomcna  of  the  pnlse.  lie  tells  us  that  a  slow  puUc  does  not  forbid 
operation,  nor  does  an  accelerated  one  necessarily  do  so,  provided  it  be  not 
accompanied  by  organic  disease.  Children  and  young  persons  of  nervous 
toin|>(!nunent  have  often  very  i-apid  pulses,  and  tlie  surgeon,  in  deciding  upon 
*ie  propriety  of  oiieration  upon  them, shoiihi  beguided,not  by  thepulsealone. 
It  rather  by  uotmg  whether  the  respirations  are  proportionately  rapid.     In 
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Aomc  per«cnw,ft  pulHO  may  hetix  120  or  140  in  a  minute,  and  yet  indicate  no 
trouble  if  the  riMpiration  do  not  exceed  20  or  25.  The  oame  condition  may 
Iw  obsLTved  in  some  old  persons,  who  may  still  be  good  subjects  for  oiHration. 
ThJ8  plan  of  checking  the  pulae  by  the  respiration  i»  also  to  be  followed  in 
{.■asoa  of  individuals  avoviring  from  sharp  hemorrhagep.  when  the  pulse  is 
often  quickened,  while  the  respiration  ii*  pro|>ortionfltely  slower.  Habituai 
iriwularity  of  the  pulse,  not  acc-ompanied  by  valvular  ehangea  or  degeneration 
of  the  heart  tissue,  need  not  be  wnously  feared  in  estimating  the  chances  of 
operation. 

In  giving  due  weight,  however,  to  the  effect  of  organic  cardiac  difleaee.  it 
muHt  he  reinemberecr  that,  in  addition  to  it«  ininieiliati^  iuflncncc,  it  is  often 
indicative  of  grave  changes  in  other  portions  of  the  f«yateiu,  aird  notably  in 
tlie  arteries.  Thus  aneurism  may  Ix*  present,  or  degenerations  in  the  arlerial 
walls,  which  may  forbid  or  nKMlify  the  performance  of  an  oj^eration.  Arto* 
rial  dt^neratiun,  not  in  itself  a  matter  of  great  importance  in  minor  ojwni- 
tions,  or  in  thoHc  «jM>n  the  face  or  trunk,  l>ecome8  a  serious  aflair  in  amputa- 
tionK.and  in  tlie  litations  of  large  vessels.  JS'ot  only  does  this  condition  favor 
secondary  heniorrriage,  but  it  also  predisposes  to  defective  reparation  and 
extensive  sloughing.  indee<l,  it  is  one  of  The  causes  which  produce  the  high 
xmte  of  mortality  after  amputation  of  the  lower  extremities  in  old  persons. 

jAtnpa. — ^Tlie  question  of  operating  when  there  is  coincident  diaeaM  of  the 
lungB,  IS  one  of  the  gravest  questions  which  can  be  presented  to  the  coiisideni- 
tion  of  tbe  surgeon,  and,  untortunatety,  it  is  one  of  everyday  occurrence.  Du- 
ring acute  inflammation  of  these  organs,  of  course  there  can  be  no  hesitation 
as  to  tlie  proper  course.  2fo  ojieration  should  be  then  performed  uuleas  for 
the  inorit  exceptional  and  urgent  c-auses.  Interiereuee  with  the  pulmonary 
circulation  is  loo  eerious  a  matter  to  be  lightly  encountered  after  operation, 
and  the  'mconveniences  incident  to  a  forced  i.iosition,  difficulty  of  breatbins:. 
and  the  rack  of  coughing  and  expectoration,  must  necessarily  exert  a  harmful 
intluonce,  locally  as  well  as  constitutionally,  upon  the  issue  of  any  surgical 
operation  tlenianding  quiet  and  rest.  The  matter,  however,  assumes  a  different 
ftspecl  if  tubercultwis  is  prtMcnt ;  when  the  patient  is  suffering  from  phthisic, 
and  at  the  same  time  from  some  other  ailment  or  casualty  neces^iitaliiig  sur- 
gical interference.  If  he  has  received  an  injury  or  corai>ound  fracture,  tle- 
inanding  amputation,  there  can  be  no  hesitation.  His  only  salvation  may  lie 
in  the  amputation  of  the  limb,  and  the  condition  of  his  lungs  has.  for  the 
time,  nothnig  to  do  with  the  decision  aa  to  the  propriety  ot  opemtion.  It 
may  atfect  ^ia  after  chances,  but  the  necessity  of  the  case  demands  that  he 
pluiU  run  this  risk,  and  there  is  no  alteniative.  The  caac  is  tar  different, 
liowever,  when  the  0]>eration  to  be  decided  upon  is  one  of  expediency,  rather 
tlian  of  aljsfjlute  pressing  necessity,  as,  for  example,  the  wmoval  of  a  tumor 
or  hemorrhoid,  the  amputation  of  a  limb  for  a  scrofulous  bone  or  joint,  orllie 
division  of  a  tistula.  The  operation  in  these  instances  is  one  which  in  ordi- 
nary states  of  the  svsteni  is  liichly  projwr,  and  wliich  ought  to  be  dotie.  la 
it  right  to  attempt  it  upon  a  plitliisical  patient? 

The  answer  to  this  question  is  not  in  reality  as  difficult  as  it  Heems  at  first 
sight,  and  is  Ixisod  upon  a  careful  balancing  ot  the  |>atient*s  chances  of  comfort 
and  life.  In  the  first  place,  the  surgeon  ought  to  make  a  thorough  examina- 
tion, physical  ami  otherwise,  of  the  condition  of  his  patient,  in  oi\ler  to  deter- 
mine wihetbor  the  phthisis  is.  in  l^iget's  words.  **  active,  acute,  and  progres- 
sive." or  "  passive,  chronic,  and  susiwnided."  If  it  be  the  former,  no  operation 
of  inagnitiitlc  should  be  atleuqitcd,  since  the  wturse  of  tbe  disea.'M?  would  be 
probably  hastcncil,  and  the  [Mitieiit's  life  shorlencil  by  the  shock  of  operation, 
the  subsequent  febrile  ilisturl»aiice,  and  the  possible  establishment  of  a  second 
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>UToe  of  discLai^e  and  constitutional  drniii.     If,  on  the  other  hand,  the  dis- 
of  the  lung  uas  been  of  long  continuance,  but  is  now  (juiet,  and  is  not 
Lingactiveprogri*s,  there  IB  really  no  reason  why  an  cperuliun,  if  necessary, 
"ihotihl  not  be  resorted  to.     Yet  it  niuat  beq^uite  elear  to  the' surgeon,  that  the 
propiwod  ojK^ration  will  make  less  demand  upon  the  strength  of  the  patient, 
than  the  catifte  for  which  it  ja  peiibrmod  ia  already  doing.     Thus  it  would 
iqueetionably  be  proper  to  remove  a  Hmb  foraauppurating  joint  ordiaeaacd 
me,  whatever  the  cause  of  the  lesion  might  be,  if  it  were  quite  evident  that 
10  patient's  vital  powers  were  giving  way  under  the  exhausting  drain.     It  not 
ifre<[uently  biippeiis  that  both  local  and  constitutional  evidences  of  acrofu- 
da  or  tuberculosis  exist  in  the  same  person,  the  dcixwit  in  the  hmg  being 
oompanied  by  a  didorgauizeil  joint.     The  propriety  of  amputation  here  de- 
Buds  upon  the  pi*eeiiie  pulmonary  condition.    Il  the  phthisis  befaradvanceii, 
id  the  lung  already  breaking  down,  operation  \a  iisually  iiiadmi(MibIe;  but 
the  lung  5(3  as  yet  but  slightly  attected,  there  is  always  the  possibility  that 
»  condition  may  be  improveil  by  the  removal  of  the  source  of  local  irritjition. 
It  is  well  known  that  Jintula-inHmi}  fre<p)ently  oeeurs  in  phtliisiea)  patienta. 
mo«t  of  the  surgeons  of  a  pa^t  generation,  and  indeed  by  many  of  the 
sent  day,  the  existence  of  ana)  fistula  was  and  is  regardeil  as  rather  favor- 
>1e  to  the  patient  than  nthcrwiRO,  it  being  held  tbat  it  aet«  an  a  derivative^ 
Ainishing  the  progressive  development  of  pulmonary  tubereuloais.     Of  lato 
itw,  this  opinion  has  been  challenged,  and  tliere  are  not  a  few,  including 
iny  (d'  the  most  learned  and  practical  pathologists  of  the  present  day,  who 
Blieve  that  the  reverse  is  the  case ;  and  the  belief  is  gaining  ground  that  the 
stula  acta  as  a  supplenieiitarv  weakening  discharge,  rather  than  as  a  revulsive, 
'le  pi"opriety  of  operation  in  such  casos  followrt  as  a  matter  of  course,  with 
_e  pwviso  that  the  at  tern  nt  to  cure  fistulas  occurring  in  phthisical  patienta 
kuat  be  reatricted  absolutely  to  those  in  whom  tlie  disease  is  incipient,  or  at 
drenta  not  progressive.    Here,  aa  in  other  instances  of  tuberculous  and 
nmous  aftcetiou3,  it  would  then  seem  proper  to  attempt  the  cure  of  the  affetv 
m  by  operation,  remembering,  however,  that  in  all  such  eases  there  is  an 
Itapositioii  to  healthy  gmnuTation,  and  that  the  wishod-for  t^ure  may  not 
ff^ays  be  accomplished.     Dr.  Van  Buren,  in  his  excellent  treatise  on  discasea 
'  the  rectum,  expresses  himself  strongly  on  this  matter.     He  says  that  while 
judicious  surgeon  would  operate  for  fistula  upon  a  patient  with  advanced 
diac  disease,  or  with  cirrhosis  of  the  liver,  Bright's  disease,  or  cancer,  yet 
pulmonary  disease  the  tendency  of  opinion  is  becoming  more  fa\'orable 
well-i^^ousidered  operative  interference,     lie  adds : — 

"On  the  following  poinu  I  do  not  hesitate  to  nfeak  ponitively:  there  is  no  reliable 
ridence  that  tliu  xuppressinn  of  an  ImbiLual  diaulinrgc  can  da  a^^y  harm  in  these  ca»eA; 
I  the  coDtrary,  it  is  pretty  certainly  n  positive  arlvnntage  to  arrest  it;  and  I  would 
Ivisu  the  attempt  to  cure  a  ti.-«hilu  in  a  patient  with  pliydical  Hii;i)s  of  phlhiHiB,  pro- 
Ided  there  were  no  ]>ositively  advnnring  softt-ning,  or  sevi-m  cough,  became,  in  addition 
b  stopping  a  wast4!,  it  would  remove  an  im]icdiinenl  to  cxerciM  in  the  ojten  air,  possi- 
ly  on  horseback.  The  objectioiia  to  operating  where  therw  ia  softening  or  h*>ctic  are, 
at  the  concussion  I'rom  conghing,  and  the  lack  of  power,  might  prevent  the  wound 
>in  healing,  and  that  the  use  uf  the  knife  would  necessitate  conlineineut  to  bed,  and 
btu  it^jure  the  patient." 

In  all  operations  which  tlio  surgeon  may  attempt  on  phthisical  or  scrofu- 
patienta,  he  niufit,a«  Paget  has  adviacil,  carefully  avoid  keeping  them  too 
r  111  one  atniospliere,  lest  ne  may  bring  about  that  gmdnal  inijiairmont  of 
atth  which  is  so  favorable  to  the  progress  of  tul>ercular  disease. 

'  Urinary   Organs. — The  results  of  operations  and  of  injuries  are  more 
bwerfully  influenced  by  organic  discaac  of  the  kidney  than  by  that  of  an/ 
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Other  organ.  In  ht-alth,  the  kidney  would  seem  to  exercise  less  influeucc 
njKm  lifu  than  the  heart  or  liver;  yet  after  traumatlKiti,  the  recovery  of  lie 
jiftticnt  often  depen<l8  upon  the  manner  in  which  the  kidney's  are  acting.  The 
function  of  tlieee  organs  is  essentially  one  of  elimination  and  blood  purifica- 
tion, and  upon  their  perfect  working,  the  excretion  from  the  blood  of  noxious 
elementH  to  a  large  extent  dei>end».  An  impaired  kidney,  which  has  tlnde^ 
eone  certain  pathological  (banger,  and  which  may  be  secreting uruie contaui- 
ing  albumen  or  eugtir,  or  failing  to  excrete  the  usual  amount  of  normal  uri- 
nary products,  may  suttice  for  a  while  tor  the  Hupp4>rt  of  life,  proWded  that 
no  extra  strain  be  put  upon  it.  It  is,  however,  an  organ  of  a  delicate  and 
sym^mthiziiijif  nature,  and  isiieculiarly  susceptible  to  the  sliwk  of  operation— 
iiidcetl  marvellously  so,  when  the  genittvunnary  orgaiw  are  concerned.  The 
slightest  dieturbantio  ntton  ftervcs  to  modity  and  arrest  it«  stt^rction,  to  euch 
an  extent  as  to  give  rise  to  fatal  consequences.  A  careful  examination  of  the 
unne  sliould  therefore  invariably  be  made  before  any  operation  of  nutgnitude 
ia  attempted^  atul,  if  necessary,  this  examination  sliould  be  repeated  ut  inters 
vals.  Tlie  steady  presence  of  albumen,  not  dejK-ndent  on  febrile  i-auses  or 
mechanical  impediment,  especially  if  accompanied  by  renal  castA,  reve«ls  the 
Btory  of  a  kidney  ort^inically  changed.  Here  all  o|ieration  muRt  be  refrained 
from  if  possible,  or,  if  imperatively  demanded,  the  inereaaed.  attendant  dan- 
^ra  must  bo  looked  steadily  in  the  face.  The  cliuicat  import  of  albuminuria 
18  familiar  to  every  one,  as  indicating  a  tendency  to  the  development  of  ia- 
flammations  of  the  serous  membranes,  and  of  some  of  the  vis<«ra. 

Two  difficulties  are  met  with  in  forming  a  diagnosis  of  renal  affet^ions. 
Tlie  first  of  these  is  the  existence  of  discMise  in  the  bladder,  attended  by  the 
formation  of  pus  and  albumen,  and  their  collateral  products.  The  sevond  is 
the  occurrence  of  chrooic  disease  iii  the  ureter,  leadini^  to  its  closure  by 
thickening  of  its  walls,  or  h^  the  choking  of  its  canal  (lependent  upou  the 
inapissation  or  hardening  of  inflammatory  products.  In  each  of  these  eoridi- 
tionfi  the  functions  of  the  kidney  are  derangt*d,  its  secretion  is  interfen*d  nilh, 
and  a  corresponding  extra  amount  of  work  is  im]iosed  upon  its  fellow. 
When  Cf/9titis  is  present,  it  is  absolutely  impossible  to  form  any  idea  of  the  man- 
ner in  which  the  duties  of  the  kidneys  are  beiugdiscLai^od.  Wlicn  ordinary 
dedquamative  nephritis — Bright's  discaao — is  develope<l.  it  is  always  attendca 
by  cedema,  dropsies,  and  other  familiar  symptoms.  The  cxyntracting  kidney  is 
inarkcil  by  intermittent  ulbumiauria,  and  by  the  jiresence  of  renal  casts.  It  is, 
however,  an  affection  which  progresses  slowly,  and  its  symptoms  are  at  times 
obscure.  Clinically  speaking,  the  dangers  of  operations  in  this  form  of  ki<lne/ 
arc  greater  than  in  the  ordinai-y  form  of  Bright's  disease.  Renal  coiiae^tivn, 
ftLVompanied  by  alteration  or  suppression  of  secretion,  not  unfrequently  follows 
the  simplest  surgiml  procwlures,  such  as  cutheterism,  or  the  dilatation  of  a 
stricture.  Its  occurrence  portends  new  and  alarming  danger  for  the  fiatient, 
and  it  is  therefore  not  improbable,  as  has  been  suj^estetf  by  Mr.  Keginakl 
riarrison,  that  this  is  just  the  state  so  ot>en  productive  of  surgicid  caUmities, 
the  causes  of  whicli  are  puzzling,  and  apparently  difficult  of  explanation. 

Pyetitis,  or  suppurating  kidney,  often  spoken  of  as  the  "  surgical  kidney," 
is  frequently  observed  by  the  surgeon.  In  tins  disease  the  renal  pelvis  and 
calyces  arc  inflamed  and  suppurating.  The  inflammatorj'  action  may  extend 
into  the  secreting  portion  of  the  kidney,  and.  when  pus  is  fonued  in  quantity, 
we  not  unfrecjueiitlv  tind  after  death  that  the  ureter  has  been  largely  iuvolvc»l, 
sometimes  prcHcnting  saciuli  of  cotisidcmble  size,  filled  with  purulent  fluid. 
Viewing  the  very  decided  post-mortem  apiiearaiiw*,  it  might  be  suppoeed 
that  this  condition  could  always  be  detect«l  during  life,  linfortunately  'vm 
existenw  is  otlen,  perhaps  most  often,  coincident  with  chronic  vesical  or  pro- 
static disease,  anu  the  symptoms  of  its  oecurrcnwj  are  thervfore  to  sovae 
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liegrcc  nmekcd,  and  at  tlme^  difiieult  of  rcetfgnitiou.  It  need  soiirci::!}'  be  wid 
tiiat  aucb  a  state  of  af£airs  beare  terribly  oii  the  chances  of  operation.  A  Jdd- 
i)€t7  thtu  damaged,  and  fornilug  I'us,  in  tumble  to  di»charj;e  ltd  dutiee  under 
•  •rdinary  circumstances ;  aiwl  tti'tainly  not  wbcn  snbjoctcil  to  tbc  tihock  and 
iiicreafiod  irritation  uwduued  by  uretbml  and  vewicul  <.«|>cnitionp. 

Dijteaae  of  the  Madder  also,  Uko  disoane  of  ilio  kiiiney.  with  whicli  it  is 
usually  astfociatwl,  exerts  a  niottt  unhappy  effect  ni«oii  the  iseue  of  operations, 
cflpcoially  when  it  id  cLtodlc,  or  occurs  ui  old  pereous. 

The  occurrence  of  sugar  in  the  uriuc  ia  not  a  whit  Ichb  serious  than  albumi- 
imria,  and,  if  the  sujrar  be  present  in  marked  (quantity,  miwt  be  regarded  ad 
ahuotit  a  (:K>sitive  bar  to  operation.  In  the  cuudition  "f  glvcoeuria,  woiuida 
have  a  teudcncy  to  remain  open;  they  ^^•ill  not  heal,  and.^tlll  monsthc}-  are 
apt  to  run  into  Bpreaduig  gangrene.  This  is  notably  the  catie  if  the  lower 
extremity  be  tho  aeat  of  the  wound  or  operation.  Here  all  attem])ld  to  arrest 
the  diabetic  gangrene  coiomonly  prove  futile,  and  the  diacase  eprcads  oWi- 
natelj,  slowly,  and  coutiuuonaly,  until  tlic  patient  sinkd  from  exhaustiou. 

Liver. — Tlic  liver  is  so  iutimutely  associated,  both  phyBiologically  and 
pathologically,  with  neighboring  organs,  that  it  is  somewluit  difficult  to 
define  the  precise  limits,  \i\  surgical  caAes,  over  which  its  power  is  exercised. 
This  much,  however,  may  be  said,  that  a  diseased  livisr  always  increases  the 
risks  of  operation,  and  favon>  tbc  devclopmeut  of  hemorrhage,  inflammation, 
and  coiLstitutioiial  septic  iMjismiing.  And  tlils  is  so  whether  the  case  be  one 
merely  of  torjiid  or  iiuictivc  Uvcr,  or  whether  decided  oi^jiic  oluwKoa  liave 
alreudy  oecurreil.  If  the  liver  ha;*  undergone  either  fatty  or  amyloitreulaix^ 
roeut,  ita  evil  intluenv-i^  aro  gi*ejttlv  augment^l,  and,  botorc  ojieration,  eareml 
examination  should  be  lustituted  to  ascertain  the  lact,  Tlie  existence  of  a 
yaf/y  liver  may,  indeed,  be  looked  upon  as  an  evidence  of  further  internal 
mischieC  It  may  be  that  the  patient  is  euflering  under  some  exliaustlug 
auction,  or  that  he  is,  ptissibly  secretly-,  intcniperatc.  In  avv/loid  or  laixj/ 
degmeratiitn  of  the  liver,  so  often  associated  with  splenic  enlargement,  renal 
albuminuria,  and  the  sjnihiliti";  or  tubercular  cachexia,  the  pniguosis  of 
opemtions  is  unfavorable  in  the  highest  degree.  In  long-continued  supi>ura- 
tioa  of  bones,  amyloid  degeneration  often  occurs  in  the  spleen,  kidney,  and 
liver,  in  the  onler  mentioned,  although  cither  may  be  selected  as  its  pomt  of 
primary  development,  and  sometiiued  nearly  all  the  organs  in  the  body  are 
similarly  affected.  Cirrhnsis  of  the  liver,  wbcthor  the  result  of  alcoholism  or 
other  causec<,  exercises  also  a  most  deleterious  effect  on  o|>erativ«  results.  In 
fact,  whenever  the  liver  is  diseased,  no  imitter  from  what  cause,  it  is  a  fair 
inference  that  the  otlier  organs  wljmict  to  the  portal  circulation  arc  more  or 
loM  involved;  and  this  must  necessarily  bo  so  from  the  intimate  and  abuudant 
vascular  connection  which  exietH  between  the  liver  and  other  utxlomiual 
viscera.  The  i-esult  ivill  bo  portal  disturbance,  p<ior  digestion,  and  imperfect 
aAsimilalion — conditions  which  sejiarately  or  in  the  aggregate  promise  badly 
for  the  success  of  the  operator. 

Boicd  A^ecdoim. — The  oontrarindications  to  operation  offered  by  the  exist- 
ence of  dtarrfuea  and  dysentery  are  so  evident  as  to  require  but  a  passing 
mention.  No  surgeon  would  deliberately  o|)eratc  at  such  time,  yet  it  occa. 
sionally  hap]»ens  that  a  |>atieut.,  8eemiugt3''  healthy,  may  die  shortly  after 
operation  fmm  the  development  of  a  fresh  attack  ot  obstinate  chronic  dysen- 
tery contracted  years  previously.  This  has  always  Ijoen  the  cxi>ericnct(  of 
military  practice,  and  has  been  fully  corroborated  in  the  annals  of  our  own 
military  service.  The  writer  has  on  several  oc<wions  known  officen*  and 
soldiers,  who  had  long  since  recovcreil,  as  they  supiKweil,  from  the  dreaded 
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Mexican  or  nmlarial  dyneiitery,  BUMumb  to  a  fresh  attack  on  the  receipt  of 
eome  slight  iiyury,  or  the  perfonname  of  some  comparatively  trifling  op«m- 
tion. 

CagurxIjV. — Tlio  infliionfc  of  the  diftcrent  onohcxifE-  upon  oporation«  nwiy 
be  r^ardod  fr<»in  a  twofold  jxdtit  of  view.  In  the  iirst  place,  us  to  tla- 
chauceri  of  iiunie<Iiato  recovery  fi-oni  operations  and  the  heaiing  of  ivnntulA, 
and,  (HHrondly,  as  to  the  ultin»at«  rttunh.  In  regard  to  acmfidomt  patients,  it 
is  u  matter  of  daily  observation  that  tln-v  do  well  after  oj>eration8.  The 
removal  of  the  source  of  irritation,  the  doing  away  with  their  rhronie  dii»- 
chargea,  the  reliof  from  i«iin  which  thoy  experience,  all  contribute  to  an 
improvement  in  their  general  health.  If  they  are  earefnlly  wutHied  and  well 
nourii<hed.  and  if  their  general  hygiene  and  the  ventilation  of  their  ro<ini8  lur 
attended  to,  tlieir  wonndB  of  oiseration  will  heal— ]>0(<flihly  lolowly,  aometinio*, 
not  altogether  pcrfei-tly,  hut  still  in  some  s<>rt  or  other  they  cloee.  The  ri*ai-' 
trieca  ot  tlie  scrofulous,  as  one  would  iititundly  suiipotie,  are  [Kwrly  organized, 
and  have  u  tendeui-y  to  open,  if  the  diathesis  coutinues  to  exert  its  force ;  the 
latter,  too,  may  give  fi-esh  evidence  of  its  power  in  otlier  parts.  The  pre- 
vious training  ot  sutiering  which  scrofulous  patients  liave  undergone  sland* 
them  at  tliis  time  in  good  stead.  They  bear  continemiiit  well  if  it  is  not  too 
prolonged,  u!id  seem  to  be  exempt  fn*m  the  intluencc  of  septic  j>oi(ions  which 
swt.'e[>  away  healthier  perwon-t,  llu-  inHuence  of  tuhn-culosis  has  already  U-en 
alhide<I  to  in  the  rx^inarks  upon  puhnonur}'  disciist'.  Tlie  general  niic  there 
laid  dowai,  that  operative  interference  should  be  confined  to  cases  of  quiet 
and  suspcndwl  phtjiinit*,  is  etpmlly  applicable,  with  a  change  of  terms,  to  the 
general  diatluwis.  In  short,  ai»eration  should  only  Ije  attempted  when  with- 
out it  the  mtient  must  die,  and  when  Ihc  removal  of  the  source  of  jrritalioa 
is  attendeil  with  Ions  iinnuflinle  dantrcr  l^»  life  than  its  retention. 

Constitutional  .typkilis  niidoid)ttHUy  m  niany  cjises  intlueiiccs  unfavorably 
o{»erative  n-sults,  but,  at  the  i^ame  time,  it  ueetl  not  beconsidereil  as  alisolutely 
forbidding  operation.  There  is  probably  in  snch  cases  a  tendency  greater  or 
loss  to  secondary  hemorrhage,  in  consequence  of  the  i>redisposition  to  diseaid 
of  the  wailri  of  the  lujgcr  arteries  ;  and  this  nuist  be  t>orne  in  mind  in  ap[>ly- 
ing  the  ligaturOH.  The  woinuls  made  in  syplnlitif  suhjects  <lo  not  always 
heal  kindly;  primary  union  is  sometiiues  diflieult,  or,  if  partially  ettwtod, 
the  adhesions  may  Weak  up  suddenly  and  apj^mrently  without  sutficicnl 
(tause.  Hence  it  happens  that  plastic  opemtions,  particularly  on  parts  in  th**] 
vicinity  of  the  genital  i-egion  which  have  been  the  seat  of  previous  destructivi 
processes,  are  often  unsuwessful,  and  that  attempts  to  close  listulte  and  Ic 
of  substance  are  commonly  of  no  avail. 

OiK'nitions  upon  caifct'rous  patients  are  constantly  performed  where  n* 

sity  L-ommands,  nnd  thei-e  is  no  reason  wliy  thoy  ^hould  not  he  done.     T] 

-woimds  heal  readily,  and  there  is  no  evidence  to  show  that  the  oonstitutSoMl" 

■ondition  of  the  patient  is  rendered  more  unfavorable.    The  qaestion  in  such 

^Bses  is  simply  one  of  expediency,  and  the  surgeon  must  decide  from  a  careftil 

consideration  of  the  circumstances  surrounding  each  individual  at  the  time. 

The  ^oiUy  and  Thcumatic  diatheses  are  supposed  to  act  in  a  measure  as 
oontm-iudi eating  openitiuns.  As  far  as  they  impair  the  strength  of  the 
patient,  this  is  bo  ;  and  no  one  would  willingly  select  the  period  of  an  attack 
of  gout,  or  of  the  acute  febrile  stage  of  rheumatism,  as  the  time  of  operation. 
Ab  is  well  known,  in  gouty  persons,  any  constitutional  disturbance  may  girts 
rise  to  a  fresh  attack.  In  rheumatic  patients,  the  tendency  to  cardiac  «»«• 
plications,  nnd  the  [Ktsaible  exaeerlmtions  of  existing  dii^easH'  by  opwativ^ 
interference,  must  always  he  Iwriie  in  mind.  The  if//mc  itn'if  iliathesis  is  likfr^i 
wise  tmfavorable  to  operation,  since  it  is  usually  aecompanietl  hy  impftired'j 


bodily  tttrcii^h  and  by  deranged  action  of  the  kidneys.  Upomtioai«  during 
an  attack  ot  eri/sipfiita,  or  tliruugh  tiusura  alrciidy  afrwtcd  by  tliat  dii»eaiM), 
niKflt  uot  be  praftiscd  it"  they  fuii  pctssibly  l>c  avnidcd.  Tliey  iiiay  only  be 
attempted  in  extreme  eases,  and  wliere  no  other  menus  of  siiving  life  are  avail- 
able. Under  such  ctreunwtunces,  the  most  active  stiiuulurit  and  tonic  treats 
nient,  and  the  free  exhibition  of  iron  preparations,  should  be  carefully  pi-ortsed. 
C'liiahtous  eruptions  not  unfrequentfy  oci-ur  as  the  Acquenco  of  ojtL'riition. 
Allusion  haa  already  been  niude  to  the  aearlatina  of  children.  Urticaria  is 
oi^u  consequent  u](ou  0]vnttiona  un  the  genital  organs,  and  crvtbcma,  some- 
times of  a  very  iateitse  tyi»e,  is  not  unusual.  Kry8Ji>cliw  need  only  be  men- 
tioned in  this  connection,  forming,  ae  it  dotx^  in  coi^junction  with  disintegra- 
tion and  gangrene  of  the  cellular  tissue,  one  of  the  common  causes  of  death 
al\er  operation.     l*ur[iura  and  eeehyniotic  cxtravaeationg  arc  evidences  of 

I  blood-poisoning,  and  are  not  rai'e  in  depraved  eonstitutions. 
Co.NDiTioxs  CoNKBCTEDwiTH  THE  OPKRATFON  iTSKLF.^Therc  aiTi  Certain  con- 
ditions, incident  to  the  ix-rtonuanco  ot"  oj>orations,  accidents  m  it  were,  which 
areatly  intlnence  the  result  One  of  the  most  potent  of  these  is  wnn,  which 
ui  itself  is  depressing  and  conducive  to  shock,  es|)ecially  in  cliildren,  who  so 
illy  sustain  it.  Fortuiuilcly,  the  disi-overy  of  ana-slhesia,  i»crhap«  the  greatest 
blessing  which  has  bec-u  c«:)nlerrwl  on  Huti"ering  hunmnity,  has  depriveil  surgery 
of  halt  its  terrtirs,  and  tiie  OTK-rator  is  siOflom  jiislilitfd  in  attempting  any 

Ieerious  operative  jiroce^lurc  without  resorting  to  it. 
HeiMfrktwe^  oiwa  tlia  dnaul  of  tlie  surgoon,  ha«  too  in  gi-eat  part  been  ovor- 
oome,  and  the  im]H)rtance  of  Esmarcli'g  invaluable  contribution  of  bloodlew 
surgery  cannot  be  overestiniflted.  It  is  a  mistake  to  supi>ose  that  bleeding  is 
a<lvantagcouB  in  upcfatiiins,  for  it  must  be  reincnd>ereil  tlmt  the  blttod  is  u  fluid 
of  comjm'X  formation, and  that, once  withilrawti  fmni  the  body,  its  place  can- 
not be  reudily  supplied.  The  baneful  ettect  of  Ulcwling  on  children  and  in 
the  old  is  very  decided,  and  lias  much  to  <lo  with  the  production  of  shock. 
The  relative  foiw  of  blood  is  often  tlie  turning  (K)iut,  as  t^i  re<wvery  or  death 
after  an  o|K.*ration.  It  is  dangerous  when  it  occurs  as  a  primary  accident,  and 
even  more  so  in  its  sevwudary  forniB.  In  the  firet  case,  it  contributes  diix-rtly 
to  8ho<^-k,anil  in  the  latter,  indirectly  to  the  jirwliK|K»fiition  to  septic  iKMsoiung. 

tit  must  theiYfore  be  i-aret^illy  guanoed  affinnst,  as  well  at  the  time  of  0[nTa- 
lion  as  in  the  at"ter  conduct  of  the  case,  if  it  is  evident  during  an  oj>eration 
that  too  nmch  blood  is  being  lost,  and  symptuins  of  exliauxtion  iM't^omc  appa- 

trcnt,  the  head  of  tlic  piitient  nuist  at  once  be  lowered,  to  favor  the  access  of 
blood  to  the  brain.  Tlie  respiratory  efforts  must  be  stimulated  by  the  vapor 
of  ammonia  ainl  cold  :is|HTsions,  and,  if  the  tunnn-rutinv.  of  tlui  body  continue 
to  fall,  artificial  heat  must  Im-  applied.  Kxcessive  licniorrliage  during  o]WTa- 
tion  is  much  to  be  dreaded  when  it  occure  in  patients  who  are  alif  u<ly  anremic 

tfrom  any  cause.  In  military  pi-acticc  seeoudjiry  blci-duig  liaa  often  been  t<K) 
common,  partieularly  in  Hicn  who  liave  been  overnmn^hed,  and  whose  vital 
powers  have  been  broken  down  bv  ]irivation,  neiwous  exbanstion,  defective 
diet,  and  cxposuiv  Ui  nailarial  and  other  deijresjsing  cliniutic  «tnisc>-.  Under 
these  ciri'iimstances,  prolonged  traus|iortjition  in  wagons  and  rude  nmbn- 
lanciis^  has  proved  most  injurious  by  inducing  bleeding;  ajid  the  writer  has 
known  nuiny  alifethutj  lost,  which  might  have  been  savc<l  if  the  exigencies  of 
>%*ar  bad  only  i>ermitttid  the  suflerer  to  r>'st  in  qni4;t  near  tliu  s<'eue  of  conflict. 
Shock. — A  i»owerful  element  in  tlio  production  of  sliock  is  prolonged  opej-a- 
tion.  In  some  instain.**,  thin  would  eoem  to  he  clunvtiable  to  the  very  state 
of  aniestliesia.  \VTien  a  patient  is  iiiAcnsiblo  to  i>ain,  the  surgeon  may  Ijo 
tcmpti^l,  js-rbajis  unconsciouslv,  to  extend  his  operation  over  a  longer  |M>riixi 
tJian  is  altogether  ju<)ici()us.     Flieii  too  thei'u  is  sometintes  undue  exposure  of 
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the  patit'iit  to  draughts  of  air,  and  he  becomes  unnere««rUy  chilled  •,  and  full 
reaction,  upon  whii-h  ao  much  depentU,  takes  place  slowly.  The  derelopnii*ut 
of  tlie  aboc-k  of  oix-ration  i»*  thus  faviiroil.  It  may,  however,  rwult  fritni  the 
previous  effects  of  mental  dcpretwioa.  In  one  or  two  instanoes  the  writer  ha8 
Boen  it  brought  ulwut,  or  at  all  eventa  g^i^eatly  uugmented,  by  fear;  in  fact, 
ill  one  well-re  mem  bo  red  ease,  from  fear,  earrie*!  to  Hueh  h  stale  of  abject  cow- 
unliee  and  drnioraliKation  a^  to  kiud  to  disastmufi  (*iiiiRiinenees  on  the  rL'cei>- 
tion  of  an  ini*ignitioant  wound.  Snrgit-al  pihock  ofteti  awomipanios  laree  own 
rations,  or  operations  on  intenial  visceni,  and,  a**  u  rule,  the  more  extensive  tie 
operation  or  mutilation,  the  more  intense  will  by  the  i^esulting  shock.  It  may, 
however,  attend  eunipiiratively  trifling  wouuds  or  injuries,  and  the  writer  baa 
Been  it  prem-nt  in  an  exaggerated  form,  m  one  in>4tnnee,  where  the  s|ii'rraatii' 
cord  vroA  merely  graced  by  a  bullet.  The  time,  of  o/trratinti  has  muclj  to  do 
with  the  refiult.  Tims,  ai*  a  rule,  no  operation  ought  to  bo  attomttted  during 
the  existence  of  shock,  but  the  surgeon  should  watchfully  await  the  period  of 
peaetioii.  Exceptions  to  this  law,  it  is  true,  may  arlw  m»m  the  absolute  no- 
eeasities  of  the  moment ;  for  example,  a  Umb  may  be  almost  toni  off  by  a 
shot,  or  piet*  of  shell,  or  mav  l>e  hofielo««ly  crushed  in  a  ruiln>ad  accident, 
and  iti*  prompt  removal  may  be  denmnded  by  uncontri>llahIe  hemorrhage,  or 
reaction  after  injury  may  be  tai-dy,  and  the  state  of  sh*>4^k  be  kept  np  V>y  tlie 
])n^!*ence  of  the  mutilated  member.  Ilere  immediate  o[)eration  may  Iw  proper, 
and  indeed  necessary  to  i-elt-ase  the  i>atient  from  his  depressed  condition,  and 
thus  pi-eserve  life.  The  rehitivc  intiuenceofy»n'Hirtry  and  ^avndaiy  optratiofti 
muKt  also  Ikj  considered,  particularly  in  militan'  practice,  and  when  coupletl 
with  the  question  of  at^er  transi»ortation.  hiie^-mt^inte  opfrafiouA^  or  tm»w 
pi-actised  durinjj;  the  exi-ntenee  of  traumatic  tever,  and  before  the  arrivrd  of  the 
true  seeondarj'  fever,  should  be  discomileniuKxvl;  since  errore  of  judgment  iu 
this  resi^ect  nave  too  often  led  to  unfortmuite  ixwults, 

LocAt.  Condition. — ^Tho  local  condition  of  a  part  must  always  bo  carefully 
considered ;  and  operations  should  not  be  iwriorraed  through  unhealthy  tis- 
sues, or  through  those  which  are  inflamed,  sloughing,  or  gaiigrenous,  or  in 
which  phlebitis  e,xist*>.  Xeilher  should  plastic  opcnitions  Ije  rein-ated  too 
soon  after  ])revioiis  failures  in  obtaining  union,  but  sulticieut  time  ahoutd  be 
erante<l  to  the  tissues  involvc^l  to  harden  and  return  to  their  original  state. 
Neglect  of  this  preeaiitioii  is  almost  sure  to  be  followed  by  the  cuttlug  out  of 
pins  and  sutures,  and  by  failure  to  unite. 

IIemorrhaoic  Diathesis. — There  is  one  etato  of  the  system  which  grettly 
affects  the  question  of  o[tomtion;  it  is  the  existence  of  h<r>nophUia  or  the 
h'tnorrfint/ii'-ifintht-sh.  Fortunately  This  is  not  common,  but  still  many  ett!«eshavo 
boon  reeordetl  in  which  death  has  rt^ultud,  ot>eii  after  trifling  operations,  and 
for  whic}i  the  surgeon  barf  been  severely,  and  generally  unjustly,  blamed.  Ii 
Iwhooves  him,  therefore,  to  Im?  on  his  guard,  amt always  to  nmke  inquiry  before 
tiiwratiug,  whether  the  iK>culiarity  has  ever  been  obsen'ed  in  the  patient  or 
liiH  relatives,  for  the  disea-sc  not  unfrcf|uently  affects  several  menibera  of  n 
family,  who  aiv  often  sfjokcn  of  art  '* bleeders."  If  the  answer  is  an  olliniiii' 
five  one,  the  utmost  caution  should  be  obsfr\otl ;  or,  Ix-ttcr  still,  if  the  patient 
himself  possesses  this  constitutional  proclivity,  no  o^ieration  should  bo  pcr^ 
formed,  unless  life  be  at  stake. 

Condition  of  Patient  after  Operation. — The  hygieinc  BurpouTulinps  of 
the  jiatient  after  operation,  are  of  vita!  inqiortance.  If  he  is  to  bo  tn,'4it<d  in 
B  privntr  housi%  it  becomes  the  tluty  of  the  surgeon  to  see  to  thest*  matter* 
himself,  and  not  to  trust  to  the  well  meant  but  ottcn  badly  oxceute<l  intea- 
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loclilj  8trenjrt}i  and  by  ilt'raugwl  action  of  the  kidneye.  Ofio  nit  ions  during 
m  attack  of  tTt/st'pfltut,  or  rhmugli  tifisut*  already  atiV-cte*!  by  thiU.  disc*a«c', 
mifil  not  be  practised  if  they  oan  jtosHiLily  l»o  avoidtil.  They  may  only  be 
U:t«mpted  in  extreme  easos,  and  wliere  no  other  ineaim  of  navitig  life  are  avail- 
ible.  Under  sucli  cirfniiwlamret*,  tlie  most  aotivo  stimulant  and  tonic  treat- 
nuut.aud  the  free  exhibition  of  iron  preparatiuiw,  nhouhi  be  i'ur<.-fully  jiriawed. 
"^uUtiuoits  eTiiffititt-f  nut  unfrequently  oiieur  as  the  Hwiuenei:  of  opi'mtioiu 
AlUihion  has  already  been  iiiadc  to  tlio  warhitina  of  lOiildren.  LVtiiuria  is 
>i'teu  coHflequent  upon  operations  on  the  genital  oj-gaiw,  and  erythema,  eomfr- 
iine«  of  a  verj-  intense  type,  is  not  unusual  Ery«ii»elas  need  only  be  nien- 
aoned  in  thi«  counei^tion,  forniing,  fts  it  chwy,  in  conjimetion  with  tlisintegra- 
ion  aud  giuigrene  of  the  cellular  titwue,  one  of  the  eonnnon  cau'^.'s  of  death 
eUUt  0|X'nitioii.  Purpura  and  eoi-liyniotit:  extniviimtinnrt  are  evideneos  of 
>lood-poiBoningf  and  arc  not  rare  in  uepravc<l  t^onstitutiniuL 

CosDiTioNS  Connected  with  the  Operation  Itself.— There  are  certain  con- 

^tionH,  incident  to  tltc  pcrlbnuancc  of  operatione,  uceidcnta  aa  it  weiv,  which 

rreatly  influence  the  H»ult.     One  of  the  moat  potent  of  these  ifl  tmrt,  which 

n  iteolf  is  depa*«i]ig  and  conducive  to  shock,  especially  in  fhiUiren,  who  so 

lly  sustain  it.     Fortunately,  the  discovery  of  anfe,-»tlK«ia,  iM!rlm])K  the  greatest 

Dlewting  whi(--h  hari  been  conferred  on  sutlcring  humanity,  has  dt'jirived  surgery 

of  halt'  its  terrors,  aud  tlie  operator  is  seldom  justified  in  atteuiptuig  any 

lerious  operative  ppoceduro  witliout  resorting  to  it. 

Hemoi-rhage^  once  the  droad  of  tlie  6ur^oon»  lias  too  in  gix-at  part  been  over^ 
Mine,  and  tne  importance  of  Ksnuirch's  invaluable  contributiim  of  l)loodle«8 
lurgcry  cannot  bo  overestimated.  It  is  a  mistake  to  supjiose  that  bteeding  is 
tdvantageous  in  openitions,  for  it  must  be  remembered  that  the  bio™!  is  a  fluid 
jf  complex  formation,  and  tliat.oucc  witlidrawu  from  the  body,  its  place  can- 
aot  be  reiulily  »supplic"I.  Tlie  baneful  cfibct  of  bleediTig  on  cliildren  and  hi 
he  old  is  very  decided,  and  has  much  to  do  with  the  production  of  shock. 
The  relative  loss  of  blood  is  often  the  tundug  iioiiit,  a^  to  ret^ovcry  or  death 
iftcr  an  oiK^iation.  It  is  dangerous  when  it  occurs  as  a  primary  m^cident,  and 
rven  more  so  in  it**  secondary  forms.  In  the  first  case,  it  contributes  directly 
o  shock,  aud  in  the  latt^'r,  indircctlv  to  the  prwIisiKMitioii  tosojitic  jtoisoning. 
t  must  tlierefore  be  caruftilly  guunWl  against,  as  well  at  the  time  of  opera- 
ioti  as  in  the  after  conduct  of  the  cjlsc.  If  it  is  evident  during  an  operation 
hat  too  much  bloo<i  is  being  lost,  and  eymptoras  of  exliauMion  become  appa^ 
«ut,  the  head  of  tlie j'atient  must  at  once  oe  lowered,  to  favor  the  accesa  of 
»lood  to  the  brain.  Tiie  ivsjiiraturA'  eftbrts  must  lie  stimulatol  by  thi!  vapor 
tf  ammonia  mid  cold  aH[H;rHl(ins,  and,  if  the  tcmiieniturc  of  the  body  continue 
O  fall,  artificial  heat  must  Ix^  applied.  Excessive  hemorrhage  during  oj.K'ni- 
ion  is  much  to  be  dremled  when  it  occurs  in  iMitient*^  who  ai-e  ulwiuly  anicniic 
rom  any  cauiie.  In  military  pmctice  eeconcUiry  bleeding  lias  often  been  loo 
sommon,  particularly  in  men  who  have  bwn  ovomuirched.  and  whoM;  vital 
towera  have  been  broken  dmvn  by  |.irivation,  nervous  exhaustion,  defective 
^iet,  and  exposure  to  malariid  und  other  depixs+sing  climatic  causii*.  Under 
these  circumstances,  prolonged  tmiisportation  in  wagims  and  rude  niubu- 
Jances  bus  proved  most  injurious  by  inducing  bleeding;  and  the  writer  has 
wn  nuLiiy  a  life  thus  lost^  which  might  have  been  sii\-e<l  if  the  exigencies  of 
'nr  had  only  permitted  the  eufJerer  to  rest  in  quiet  near  the  scene  ot  conflict, 
JShock\ — A  powerful  element  in  the  production  of  sliock  is  prolonged  ope:-a- 
OIL  In  some  inatauces,  tliis  would  seem  to  be  chargeable  to  the  very  state 
if  anivsthcHia.  AVHien  a  patient  is  iuHeri«iblu  ti»  pain,  the  snigeon  may  bo 
mpttd,  pcrhH[«*  nncons^-ionslv,  t<>  extend  his  operation  over  a  longer  iH-ridd 
is  altogether  judicious,      i'hen  too  there  is  sometimes  undue  exposure  of 
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foreign  to  the  preeent  artiele.    Yet  it  may  I>e  eaid  tlml  for  luiliiurr  |rtirpo« 
the  wt>ll-knowii  pavilion  (•y«t*>m  of  hofipitala,  with  a  central  huildm^'  iW  ad- 
iniriirttraiioii,  \»  probuhly  the  inoHt  perfect  which  can  be  designed.    U  )m 
also  been  showti  practically  that  tbe  Mime  ^VHtom,  with  rertaiii  inodltieatioDi, 
cau  be  Tuade  applicable  to  the  erix:tion  of  civil  ho^pitiils  when  liuffiacitt  noabi 
can  bo  ohtaineu.     Que  advantage  of  tbiu  Hy&t«ni  is  the  possibility  of  itt  c^ 
]>ftiLglon  to  almost  aiiy  extent,  an  important  cousidemtion  in  tbo  fnundotiug 
of  hospital  chMrities  dej%igiieil  to  meet  the  wants  of  rupidly-,5rowuia  popak 
tions.     The  ex])erieiicc  of  our  late  war  conclusively  proved  the  u«lv:uitAgtt 
of  tlie  pavilion  ;<yatcm  uf  hucspitul  construction,  and  the*  history  of  ihe  mu- 
nificeut  andextonnive  imvition  hoHpitals,  which  tbeu  sprung  up  over  oar  wboii 
country,  will  remaiti  forever  us  n  memorial  of  the  intelli|^-ncc,  zeal,  uid  nsdj 
adaptability  to  circumstanceft,  which  characterized  the  »en'ioM  of  our  wwy 
medical  Ktatt'.     I'erlmi^s  in  ihiH  connection  it  niay  not  l>c  ainins  to  refer  to  Tk 
excellent  re»ultt4  whieli  at  that  time  attended  operations  troate<l  in  tent  h» 
pitals.     ^Vs  is  well  known,  alter  severe  battles,  vast  numbers  of  wounded  vm 
thrown  upon  tlie  hands  of  the  army  surgetms.    Tlnwe  pntients  were  Bcernmio 
dated  in  division,  corps,  and  general  hospitals  placed  near  the  scat  of  aeti™. 
These  hospitals  were  comiKJsed  of  hospital  tents,  the  number  used  Iwing 
Huited  to  the  urgency  of  the  (K-casion^  and  varying  Irom  teu  or  a  doECO  vpi» 
Beveral  hundred.     ?Vur  or  five  or  more  of  tbeiw  tents  were  of^en  ])itcbcd  rtd 
to  end,  arrangoil   in  conformity  with  the  lay  of  tbe  ground,  so  as  to  for» 
wiirdfl  of  ]irnp(.T  ni/^>,  whii-li  runld  l>e  readily  iwriHl  tVir  and  overlook^-d  hyrlie 
nui-ses  and  medical  atfenflunts.     In  winter  weather  and  during  the  lnut  nf 
summer,  these  tents  were  protected  by  tlie  army  tent^fly.    lii  ooH  weatlwf.  tin 
warming  was  ueeomplished  by  small  Iron  wood-sloveR.     In  many  instanoa, 
where  it  was  probable  that  the  h(.>Hi>ita1  would  be  in  use  for  aotne  rime.  bctM 
flwrs  werv  laid  down.     '\\'heiher  tliis  was  really  an  lulvantage  or  olb«*i« 
seemed  at  times  ipieHtioiiable.     Tents  «>  furiOHlitil  looked  lietter.  it  ieifw, 
but  wort;  open  to  the  ohji-rtioii  of  fonl  aci-nmnlatioiis  taking  place  bciwuth 
the  floor.     Tliey  were  supposed  to  he  more  free  ti-om  dampnens,  hul  tlii.t  iwoJd 
usually  be  guardtnl  against  by  projier  trenching,  and  it  is  not  impoanble  thii 
tlie  earlh  fltior  in  it*^f  was  preferable  from  ite  inherent  antist'ittic  qnalitie*. 
I)uring  this  period  it  was  surprising  to  note  how  well  openitions  did.anl  linw 
rapidly  convalescence  totik  jtlace  under  these  «iiii[ile  arrangeTucnls,  wbiri, 
rough  OA  the}'  might  seem  to  the  unpi-oiipiwional  eye,  were  undonbtt'dly  wbe 
preferred  to  any  torm  of  barrack,  or,  imleed,  iiermanent  hospital. 


Causbs  of  Dkath  apt£s  Opbrations. 

TTEM<mRiLM;K. — Death  may  occur  tlnring  or  after  an  oft«>ration  from  difffMit 
causpf*,  acting  singly  or  in  combination.  It  may  result,  in  ilie  tin>t  j'Utt. 
from  hemorrhage:  and  the  more  rapidly  this  takes  place,  and  the  ^rwiteritt 
amount,  tbe  more  dcprcdsing  and  disastrous  will  be  itn  efiecta.  If  it  be  ^dj 
excessive,  tlentli  may  be  almost  immediate ;  but  generally  in  o(*rilio* 
although  blctHltni;  may  pos^ildy  be  profuse,  it  is  jindoitged,  marked  br 
quantity  rather  than  by  mpiiiity,  and  by  timely  and  vigorous  elfiirt  It  ii*y 
be  arrested.  Tlii;re  are  instance.-*,  too,  where,  .ilthongh  not  gn-at  in  eiMrt. 
its  eftcct*>  may  at  the  time  be  pronoum«il,  and,  in  tlie  end,  fatal.  TEi*  ii 
apt  to  be  tbe  case  in  ])atieuti«  of  broken-dowu  eoimtilution.  ami  who  ut 
usually  spoken  of  as  bad  subject**  for  operation.  These  tail  to  raK't,»nd 
either  sink  from  exhausti«Hi  or  fall  r-eaily  victims  to  Hcptic  or  ioten-umul 
diseaites.  Foiiunatrly,  at  the  jircsont  day,  ilcath  upon  tlie  njn-niiing  'nl'^ 
irozu  blettling  rarx-ly  hapjjeiw,  since  the  reaouives  of  incKU-ni  snrgrnr  li»vf 
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in  tlic  hHn<U  of  Uie  operator  »o  uiHuy  niid  4uch  ingenious  meaiie  of 
prevcntiuff  such  aii  <x*curn'iKt' ;  at  the  same  time,  it  is^  just  possible  tliat  the 
very  eiupToyiiieiit  of  some  of  thuAu  mcatit^  of  conti-olling  llie  priniftry  flow 
may  predisixwe  to  its  secondary  Ofcnrrems;.  Thus,  if  >>nMireh's  upper 
bandage  be  tlrawri  too  tightly",  it  may  by  its  pressure  prevent  blfteding  from 
vessels  of  medium  size,  wliicli  it  were  well  to  li^at-u,  so  that  on  tlic  removal 
of  the  constriction  uiid  on  full  reai*1ioii,  after  tlie  [tatient  has  beeu  carrieil  to 
his  bed,  troublewuno  bk-ediiig  may  strt  in.  This  fai-t  must  he  remembered, 
arul  caution  should  l>e  obsiTved  m  n>guluting  thi^  prc^HlIru  at  the  tinte  of 
ol»eration;  ai«l  very  carettil  fteari:!i  muni  be  ini^tituttKl  f<)r  bleeding  ])oiiit«. 
Scooudarv  arterial  hemorrhage  may  happen  at  any  moment,  from  tlie  hour 
of  oyieratiou  until  the  deep  |iortions  of  the  wound  are  healed.  It  may  rettult 
froui  imi>cri'i.-ct  ligation,  from  eulurjfemeiit  of  the  vessels,  from  too  nipid  and 
givat  development  of  the  collateral  vrinnilation,  from  sloughing,  from  atheroma 
lii  the  arteriea,  or  from  premature  falling  of  the  ligutuivs.  Sfi-onelary  venous 
bleeiling  nmy  take  place  from  the  backward  flow  of  blood  at  pointj^  destitute 
of  valves,  either  where  the  valvefl  are  nonnally  defi^cient,  or  where  they  have 
beeome  imi>erfe(!t  from  disease ;  or  bleeding  may  occur  from  veins  wiiere  a 
varicose  condition  exists.  And  in  this  connection  it  uiav  be  said  liiat  there 
id  no  readou  why  tlie  veius*  w}iich  bleed  should  not  be  tied  in  amputations. 
The  risk  of  so  tloing  is  exaggerated;  the  writer  ]ia«  frequently  prucllsed  such 
ligations,  and  lias  known  many  instances  where  others  have  pui-sned  the  same 
ooiuse  witli  good  reBult**.  Venous  bltscding  may  also  bo  caused  after  ampu- 
tation by  ailnesive  Htrip«  or  bandagtw  applied  circularly  around  the  stump, 
eo  as  to  pnHluce  Ux*  much  pn;ssure  when  swelling  of  the  i>ai*t  has  ocogrred. 
The  danger  of  blcediuK,  let  the  cause  be  what  it  may,  cannot  be  overesti- 
mated, eonstituliiig,  uti  it  so  often  doL'»,  the  turning  point  in  the  ea^',  and 
ibrmiug  one  of  the  factors  in  the  production  and  maiutenance  of  shock. 

Shock. — Tlie  ahock  of  oiwration,  familiar  to  every  siirgoon,  is  usuaHy  the 
result  of  no  single  cause,  but  ratlier  of  several  combined.  Hemorrhftge, 
ftnaesthosia,  pn'donged  inanipnlatiim,  chilling  of  the  body  consequent  u|>on 
exposure  to  the  air.  and  tlic  optTalive  lesion  to  the  tissues,  are  alike  con- 
cerned in  bringing  about  the  prostratioiv  which  cluimi'tcrizcs  tills  state. 
Mental  canstfs  also  exert  no  slight  predisposing  influem-e  in  the  production 
of  shock..  There  is  scarcely  any  better  prefianition  for  a  patient  about  to 
submit  to  opcrutiou  tlmn  u  bright,  hopcUil  disposition ;  there  is  iu>nc  wortte 
than  despondency  and  drtwl.  Other  things  being  cipml,  iLc  chances  of 
recovery  in  the  former  instance  an;  far  better  than  in  the  latter.  Shock  is 
usmillv  attended  by  extivnic  dcpre^wion  of  the  ncrvonn  system  ami  inter- 
ference with  the  tMrtioM  of  the  heart.  The  skin  is  of  a  waxy-white  jmllor; 
there  is  loss  of  color  in  the  face,  and  particularly  in  the  lips ;  a  cold  i:laminy 
perspiration,  with  sweat-th-ops  forming  ou  the  forehead  ;  and  a  jiinched  ami 
contracted  expression  of  c-ountcnancc  There  is  intense  muscular  prostm- 
lion,  lcw8  of  bodily  teiiiperatuiv,  feeble  nispiratinn,  and,  in  extreme  cases, 
relaxation  of  the  sphincter  muscles.  Tlic  puWlnteomes  feeble  and  irix'gular, 
and  sonietimos  cannot  he  detected  at  the  wrist.  If  an  anpcjitbotic  lias  been 
used,  it  will  bo  difficult  to  fonn  an  opinion  of  the  condition  of  the  special 
senses;  but,  if  not,  thew  will  he  found  to  be  somewliat  didled  and  interfered 
with.  Intellection  may  remain  in  purT— ordinarily,  however,  accompanied 
by  some  degree  of  hebetude  or  bewilderment.  In  niilder  cases  of  shock, 
there  are  not  uufa-quentlv  nausea  and  vomitbig,  the  latter  of  which  is  usually 

tfollowe<l  by  reaction.     V?liere  the  sbot^k  is  very  grcAt  and  prolonged,  death 
occurs  from  ec^asation  of  the  heart's  action;  and  this  may  nt  times  happen 
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as  a  purely  nervous  effect,  iiidepeiideut  of  Hemorrhage  or  the  other  klUl 
eauAOR  referred  to. 

Another  cause  of  Bhock,  of  more  common  occurrence  than  it  ahoald  be.ii 
too  prolonge<l  or  lengtliy  (>j>eriition ;  and  this  muat  be  carefully  gnanM 
agaiiuat,  i»ui'ticularly  in  cbiKlLood  and  old  age — periodrt  of  life  more  than  ftl) 
others  imwi-eptihle  to  deprc*vsinjr  influences.  Pam»  if  preat  or  of  long  don- 
tion,  either  at  the  time  of  ojxration  or  afterwards,  contributes  not  a  uttlt-  to 
jtrostration,  and  may  weigh  down  the  ficale  of  life  and  death.  Violenw  t\ta- 
wg  operation,  or  roughneiw  of  manipulation,  leading  to  bruising  of  dei)c«le 
tissue)^,  ae  the  prostate  gland  and  neck  of  the  bladder,  may  prodnoe  dinstmii 
conBcqueiiL'es,  and  the  more  so  if  such  cftortH  are  peraistc-a  in  for  any  leoglb 
of  time :  and  the  winic  may  Ik-  ftaid  of  forcible  exteimiou  of  the  knefrjointf  i 
procedure  too  olton  fraught  with  fatal  sliock. 

When,  from  any  ctrciinii^tanee,  a  condition  of  ttudden  depresBion,  prostraiiau, 
or  shock,  is  becoming  api^arent  during  or  immediately  following  ojieratioo, 
the  most  active  measures  must  be  instantly  resorted  to.  Homorrhage  mart 
Ijc  stopped  at  once,  even  if  the  operation  has  to  be  temporarily  diftcootinoed; 
the  patient's  body  must  bo  elevated,  and  his  head  mauo  dependent,  soas  n 
invite  the  tlow  of  blood  to  the  bmin.  With  the  same  intent,  the  large  artaid 
of  the  extremities  may  be  compres«e<l  by  toumimieta,  so  an  for  the  time  to 
cut  off  the  va^ukr  supply  in  this  direction,  and  uicreaac  the  amount  anB- 
able  for  the  demands  of  the  central  organs.  The  anesthetic  should  he  inuiH' 
diately  withdrawn,  aiid  the  vajjor  of  ammonia  and  that  of  nitrite  of  amd 
employe<l  fur  their  stimulating  effcotsii.  The  teni]»cratupe  of  the  Ixxly  BhiMUil 
Ik*  Kept  up  by  the  anpHcatian  of  hot-water  i>ottlc»>  and  clotlis  to  llie  trtuik 
and  limbrt,  ami  by  the  use  of  stimulating  or  hot-water  enemata.  If  thf  kii 
of  blooci  has  boon  very  severe,  transftision  should  be  attempted.  Tlic  saoow 
of  this  measure  in  chronic  hemorrhages  has  befen  aufficientlj-  great  to  wamnt 
and,  indeed,  eommand,  its  emplovnioiit  as  an  immediate  Pesonrce  ui  atutt 
Burgic'ul  caws,  where  of  all  others  ita  happy  influence  may  be  cxiki-hnI.  .Vnv 
of  tbe  diflV'ifut  prtR'esscs  may  be  n*sorto<t  to,  but  omtion  •tlionid  K-  i)b*Tv« 
as  to  tlie  quantity  of  bloixl  injected ;  not  more  than  three  or  four  ooDca 
should  be  thromi  in  ut  first,  and  the  effects  of  the  operation  cBrefiiDy 
watched.  Usually,  if  this  has  not  been  too  long  delayed,  tnese  are  promptlT 
marked  by  the  stronger  heart-boats  and  the  improved  character  of  lac  p<i» 
If  blood  f-annot  be  readily  obtained,  intra-veuous  iiyectiuns  of  milk  or  otitff 
fluids  am  be  made,  in  the  manner  desmlMK!  in  another  jiart.  of  this  wort 
(See  Artii^le  on  Minor  Surgery.)  Hypodemiie  injections  of  ether  may  alto 
be  used  a^  It  Kulwtitute  for  transfusion,  witli  excellent  results. 

Occasionally  it  happens  tliat  death  ailer  operation  resultd  from  Mepoivjr 
shock  or  exfiaustion,  Thia  is  most  frequently  the  case  in  old  persons,  or  tb«e 
of  delicate  eoustitutiou,  or  of  impressionable  temperament.  In  them  the  firs* 
roai'tion  in  apparently  complete  and  satisfactory  ;  the  respiration  and  cimla- 
tion  seem  good  ;  they  sleep  ;  juid  there  may  Ik;  wime  rL*tum  of  up^K'tite.  Tbtm 
fa^•ora^^le  appcarunfcs  are,  however,  delusive  and  of  short  duration,  for  is  & 
little  wliile,  it  may  lie  at  the  expinttion  of  eight  or  ten  hours,  or  perhapfertc 
after  two  or  three  days,  the  patient  becomes  weaker  and  weaker,  and  slowly 
relapses  uito  a  condition  of  shock,  from  which  he  cannot  be  extricatcil. «« 
whifh  continnes  until  death.  Sometimes  the  patient's  downward  (»>um?  ii 
rapid,  at  other  times  very  giwhial.  Usually,  in  these  cases,  the  niiiid  n-nain* 
clear  to  the  last,  aiid  the  patient  j^-ems  iuditjerent  as  to  liis  coitdition.  I'  »* 
difficult  to  otter  any  ex]»lanation  of  the  state  of  secondarj-  shoi^-k,  exocpt  ^ 
the  idea  of  exhaustion  of  the  heart,  and  the  giviijg  out  of  ita  j«ower.  dt-i-cwM 
upou  some  of  the  causes  already  sfiokcu  oj.    Iieart  clot,  formed  dunDji;  tix 
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operation,  is  the  pathological  conditioii  found  in  many-  of  these  caflee,  and  its 
ill  eft'ecta  maybe  soraetiraes  obviated  by  the  free  admiiuBtration of  ammonia, 
cither  by  the  mouth  or  by  intravenous  injcctiou. 

DuLiRirM. — Death  may  also  take  place  after  ojieration,  or  after  injury,  by 
Ihc  setting  in  of  delirium,  which  usually  presents  ittwlf  m  an  aeuto  affoi^tion 
in  one  of  three  forraB.  In  the  first  place,  it  may  apj>ear  as  itcule  fraumatiti  de- 
i/num,  attended  by  symptoms  of  a  highly  intiamniutory  character.  The  pnlse 
I*  then  aaick  and  full,  the  face  flui^hed,  the  skin  hot  ana  dry,  tJie  eyes  auihiaed, 
the  reatlHwnees  and  jnetitation  t-xtreuie.  and  the  mental  condition  varying 
from  infohercnt  babble  and  disjointed  talk  up  to  the  motit  violent  busy  cxcite- 
rapnt.  In  another  class  of  eases,  and  by  far  the  most  common,  the  atiection 
\b  a  true  (Miriuin  tranens,  cliaracterlzed  by  all  ittt  well-known  symptonw,  tre- 
mors, dehwioni^,  and  fancies.  This  fonn  of  delirium  occurs  in  persouu  of  in- 
tem])erate  habits,  and  in  those  who  lutve  beeu  re^^eatly  drinking-  It  is  also 
met  with  in  such  as  have  been  only  niuderntedrinkers,  anil  in  those  who  have 
discontinued  their  habits  in  this  respect  for  some  time.  The  ooeurronoe,  after 
om-rution,  of  either  of  these  tornw  of  delirium  is  a  mo^t  serious  comitlica- 
tion,  and  although  many  patients  do  recover  from  them,  the  prognosis  is 
always  grave,  anu  not  a  few  perish.  One  peculiarity  of  ^latients  suffering 
from  these  invasions  of  delirium  is  tlieir  indifference  to  pain,  and  their  con- 
stant tendcncVjand  often  persevering  attempts,  to  do  themselves  bodily  injury, 
by  tearing  on  dres-aings,  leaping  from  the  be<l,  and  inflicting  violence  upon 
theiuiielves  of  every  form.  '1  he  treatment  in  such  cases  readily  suggests  itself. 
In  the  tirst  place,  such  restraint  nmst  Im;  ertforced  as  is  necessary,  with  constant 
watching;  and  for  the  acuto  inAaiumatory  delirium,  cold  to  the  bead,  local 
depiction,  and  the  cttutious  use  of  sedative  narcotics,  Li  the  traumatic  form 
of  delirium  tremens,  the  ordinary  rcmediw  for  the  treatment  of  this  affecti(m 
must  be  resorted  to,  such  as  bromide  of  potassium,  cajisicum,  chloral,  and 
opium,  employed  singly  or  in  combination  as  may  apjK>ar  most  appropriate. 
In  many  cases  the  hypodeniiic  mode  of  medication  will  be  the  only  one 
possible.  The  great  indication  is  to  procure  sleci*,  and  the  thempcutic  efforts 
m  this  direction  must  bo  steadily  curried  out  uutil  the  result  is  obtained. 

There  is  one  other  form  of  delirium  uft^-r  operation  whicli  is  occnaronally 
encountered.  This  is  tlie  Iraum/itifi  na-votis  dAtnitm  observed  in  females  of  hys- 
terical tendencies,  and  in  persons  of  both  sexes  of  broken-down  const itutiona^ 
or  in  aniemic  conditions.  It  is  sudden  of  invasion,  and  is  attended  with  men- 
tal halhiciimtions  of  almost  every  sort ;  usually  of  a  quiet  kind,  but  sometimes 
also  of  a  noisy  nature.  Tins  affe<.^tion  is  one  ot  weakness  rather  tliau  of  a  true 
inflammatory  nature ;  the  puEso  although  fix*^uent  is  feeble ;  the  skin  is  not 
hot,  but  is  often  covered  with  a  cold  perspiration,  and  at  times  tremors  are 
present.  The  prognosis  in  such  cases  is  untavorable,  ami  death  results  in  the 
niajority  of  cases.  The  treatment  coosists  in  the  employment  of  stimulant 
and  soothing  narcotics. 

TnaoMBOsls  and  Embolism. — Patients  occasionally  j»crisb  after  operation 
frora^  the  fonnation  of  a  heart  clot,  or  from  embolism ;  sometimes  the  ooagula 
form  in  the  large  vessels,  and  then  by  their  detachment  give  rise  in  tnni  to 
heart  clot  and  secondary  embolic  plugging.  There  is  aKvays  a  predisposition 
to  undue  coagulation  of  the  blood,  after  excessive  bleeding,  and  tliie  is  greatly 
f;ivore<I  by  the  occurrcnccof  fainting.  Tlie  patient  at  these  times  must  there- 
fore be  kept  quiet,  and  cautiously  movc<l,  nor  should  he  be  allowed  to  sit  up 
[in  bed,  or  to  attempt  any  muscular  exertion  for  fear  of  thu  devolopmeut  of 
~ktel  syneojie. 
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Am  Ts  Ve3N8. — Another  accident  from  which  death  ha^  been  recorded  is 
the  oiitmuce  of  air  iuto  a  vein,  following  upon  it*i  incision  durinir  an  opera- 
tit>iL  ThiH  i-ircumi^tttnce  ought  to  be  bonic  in  mind  ivhcu  large  veius  arv 
involved,  pai'tiriilarlj,'  in  the  deep  portions  of  tlie  no(ik,  and  when  the  tiBsoe* 
uix-  infiltratc-d  und  indurated  by  diseafla  If  a  vein  <>f  any  size  be  opened  au- 
dor  theue  oouditions,  the  lip*  of  the  wound  may,  on  jw'ciMUit  of  thi*  ti»>ue-eon- 
nectiouB  of  tlic  vein,  ga|*  t«urtieicotly  to  permit  the  eutrauee  of  air,  and  death 
niay  eusue,  »ometimet<  almost  instantly.  AVhcthcr  the  presence  of  air  in  iLc- 
right  heart  uaralyzcti  eaixliac  movement,  or  whether  the  air  entering 
bnmchiw  of  tlie  pulmonary  urttiry  i-aunes  ccs^aticm  of  the  cirtrulation,  is  a 
ter  for  discussion ;  yet  tiio  great  cUuieul  fai-t  remains,  and  cnfdrceri  upon  the 
eurgeou  tlie  greatest  caution  in  operating  in  thuM;  dangc*n»us  regions. 

Gangkk>'£  and  Slououimj. — Death  after  opcnitioiw  may  occur,  particalarly 
in  military  practiw,  from  the  formation  of  sloughing  sores,  or  the  develop- 
ment of  true  Imsjiital  gangrt-ne.  TIil*  latter,  in  this  country,  liaH,  however, 
been  more  rare  than  it  is  geuemlly  believed  to  have  been ;  mmiy  of  the  oAses 
described  as  such  being  in  reality  sloughing  sore*,  not  |>o«!teAsing  the  property 
of  contagiousness.  Tnis  was  showu  in  a  renurkable  mamier  in  our  Late  war, 
■where  not  a  few  cnwi^  of  gangrene  from  tJie  Libby  and  Audersouvillc  prisons 
ri'aehod  tlie  nortliern  lines.  These  jwesesBed  apjiai-ently  all  the  destructive 
teudeneii«  und  evidences  of  hospital  gangrene,  but  yet  when  placed  in  bed» 
hi  general  hospitals,  uniler  tavorable  nygieiiic  i-onditions,  tlie  niseafie  evinced 
little  tcnileney  to  spread  from  bed  to  l>e<i.  or  at  all  events  to  attack  men  who 
had  not  been  ex[Kised  to  the  same  predisposing  causes,  imprisonment,  starva- 
tion, aud  exposure.  The  moat  etlwtual  treatment  for  such  cases  consisted  in 
ventilation,  diet,  aud  active  cauteri;;atiou  of  the  slongliing  surfaces  with  pure 
hrumiue,  a&  suggested  by  Dr.  M.  Goldsmith}  late  Surgeon  U.  8.  Volunteers. 

TuTANtis  is  another  cause  of  death  after  o[X"nitions.  It  may  occur  after 
slight  operations  as  well  as  after  those  of  great  magnitude.  Vet,  in  propor- 
tion to  tJie  whole  nmnber  of  cases,  it  is,  at  leiist  in  our  climate,  so  infnxjuent 
that  it  may  practically  be  disreminled  in  deciding  upon  tjie  propriety  of  ope- 
ration. Almost  every  imaginable  circumstance  has  neen  advanced  as  an  ex- 
citing eansc  of  thia  terribTe  aftection,  us  injuries,  wounds,  the  presence  of 
foreign  bodice,  verminous  irritation,  the  arrest  of  natural  or  existing  dis« 
charges,  and  expoHure  to  heat  or  to  dampness  and  cold.  It  has  been  the  ciL^tom 
to  lay  Rtrese  upoTi  the  latter  condititui  as  a  iwjworfnl  causative  agent  in  mili- 
tary practice.  This  is,  however,  })r(jbably  mcorrecl.  It  is  not  the  degree  of 
cold  which  aetM,but  rattier  exi>o8urc  to  trickling  or  chnnghig  draughts  of  air, 
or,  as  Henrien  has  put  it,  to  air  in  motion.  Tlie  writer  haw  known  of  inatances 
where  liu-ge  numbers  of  wounded  have  at  the  same  time  hccn  exposed  to 
severe  cold,  without  tlic  ilevelopmont  of  a  single  case  of  tlie  disease,  while 
on  the  other  hand,  an  instanw  was  re^iorted  to  him  where  two.  if  not  three^ 
consecutive  cases  of  tetanus  occurred  m  the  same  IkhI,  everj*  other  one  in  the 
ward  being  exempt.  The  fatal  bedstood  in  the  direct  draught  of  air  between 
a  window  and  an  o]»ening  door,  and  on  its  r*?moval  to  a  less  exposed  positiou 
no  further  instance  of  tJio  diwaise  appeared.  Tetjinus  at  times  almost  seetus 
to  ho  epidemic,  or  at  all  evtmts  Ut  attwt  nuuiy  who  are  the  victims  of  casu- 
alties of  a  given  nature.  Thus  in  the  summer  of  1880,  frequent  deatlis  from 
this  disease  occurred  in  Philadelphia,  aud  during  1881,  in  Baltimoiv,  froio 
the  use  of  a  toy  pistol,  which  exploded  metallic  powder  cartridges.  This 
daugerous  plaything  was  the  means  of  iiguring  numerous  children  by  it«  inv- 
mature  and  ini(K:'rfci;t  expUwion.  [n  almost  every  such  case  admitt*^!  to  hos- 
pital,and  iu  olheit*  treated  in  private  practice,  tetanus  ensued  aud  was  followed 
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by  death,  the  diBcawe  often  making  its  apjioarpnce  nuitiy  dixyA  adcr  the  recep- 
tion of  the  wound,  and  in  somo  instaneeA  long  after  Us  closure  und  uppHrent 
healing. 

Krysipblas  IB  a  not  infrequent  forerunner  of  death  after  operation,  and 
niUHt  lye  rt^ai-ded  aa  a  eonstitutional  rather  than  aw  a  loc-al  aflection.  It  hnrf 
long  been  tlie  cwslxnn  to  look  upon  it  as  contagious  ;  hut  ir  is  ]jrobable  that 
tliis  view  is  Uh)  exchwive.  The  doctrine  is  fawt  gaining  ground  that  this  dis- 
ease ia  not  itjully  contagious,  but  that  it  U  the  rcmiit  of  a  true  septiL-  poison 
depending  on  many  circ-uniatjince.s.  [t,  too,  at  times  Kecm&  to  be  epidemic, 
occurring  jir  it  tkHs*,  iwirticuhtrly  in  this  i-oiintry,  during  periwis  of  rapid 
change**  in  the  wcjither,  and  during  atmospheric  vicif^itutieia.  It  is  apt  to  he 
hiduced  liy  dampnesA  and  cold,  and  to  make  iu  appearaine  in  pt^reont*  of 
bi-oken-do\vn  constitution.  Its.  treatment  is  essentially  a  eupnortiiig  one,  and 
general  tonics  and  iron  are  to  be  relied  uix>n,  rather  than  uepletiug  ageiiis. 
Closely  allied  to  erysipelas,  arc  those  forms  of  diffuBcd  and  spreading  ceJlvlitis 
and  iiillutumation  of  the  veinti  and  absorbcttt-f  no  often  observed  in  hospital, 
following  wounds  and  operations,  on  those  of  debilitated  constitution,  and  on 
drunkards.  In  many  of  these  cases,  surgical  Therat>eutios  avail  little,  and 
death  from  exhaustion  ensues,  after  delusive  intervals  of  hectic  more  or  Icph 
prolonged.  Litdced,  exhaustion  from  long-continued  discharges,  whatever 
may  be  their  origin,  may  be  aseigucd  as  a  not  infrequent  cause  of  the  fatal 
tormiiuition  of  operations. 

The  disastrous  itiflnenoea  of  Ptahia  and  SEPTicjiMtA  require  but  a  pawing 
mention  here,  Klnce  they  form  tiie  special  enbgeets  of  another  article.  TIick; 
forma  of  blood-poisoning  are  met  with  most  often  in  {katients  of  depraved 
system,  or  in  the  aged,  or  in  those  who  have  been  broken  down  by  ovenvork, 
mental  or  bodily.  Tlicy  cause  a  large  proportion  of  the  deaths  after  ojicra- 
tions,  an<l  from  their  fatal  consoqueuueb  deiuaud  the  cloBest  Ktudy  ironi  tho 
operatiug  surgeon. 
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SuRCTCAL  Dressings. 

StTROlOAL  Drbssinos  are  generally  cnnsidered  to  comprise  various  materials 
peculiarly  adapted  to  protect  wounds,  absorb  disc-barges,  servo  as  vehiclen  for 
applyine;  inetliciual  substaueed  to  wouuded  or  diseaBod  structiirefl,  aid  in 
retaining  injured  parte  in  ponition,  etc  Tlie  substaTiew  nsually  oniployod 
for  these  purposes  include  lint,  charpie,  tow,  oakum,  cotton,  paper-lint,  and 
jute. 

Lint. — Two  varieties  of  this  materiul,  domestic  and  patent,  are  u«.«l  for 
surgieal  drwwiugs.  Domestic  tint  consists  of  pieeefl  of  old  linen  tboroii^hlv 
cleatise<l  eitlier  by  beitij^  wanbed  with  scui])  ami  wuler,  or  boilwl  with  a  woalc 
lye,  and  liavhig  one  Mirface  rendennl  dowiiy  by  seraping  uii  the  threads,  or 
cutting  thom  at  intervalr<,  with  a  knife.  Cild  linen,  treated  in  this  way,  is 
peculiarly  adapted  to  absorb  seeretions  and  to  protect  very  delicate  and  sensi- 
tive surfaces. 

Pttient  lint  is  manufactured  in  large  quantities  by  machinery :  hence  it  is 
more  uniform  in  sluipe  and  oonsistcnoo  tiiaii  the  domestie  variety,  l)nt  mneii 
more  exj'iensive.  This  lint  has  a  soft  tomentose  surface  that  renders  it  un- 
suitable for  direct  contact  with  granulating  or  wounded  parts ;  for  the  tine 
filaments  adhere  to  the  gnuiulatioiis,  aud  tlius  become  a  source  of  irritatiou. 
When  thickly  ericaiie^l  with  some  inietuous  preparation,  such  as  the  oxide 
of  zinc  ointment,  it  forms  an  admirable  protective  covering. 

Charpik  consists  of  bundles  of  straiglit  threads,  varying  in  length  from 
two  to  four  Indies,  and  obtained  by  ravtilling  square  pieces  of  linen.  Expe- 
rtmee  has  demonstrated  that  charpie  made  from  new  lineii  is  softer  and  pos- 
eeasos  greater  abeorlient  properties  tlian  tlmt  made  from  old.  Charpie  ought 
never  to  be  placed  on  an  unprotectetl  granulating  surface,  or  directly  m  contact 
with  a  recent  wound,  as  is  not  infrequently  done ;  in  either  case  its  presence 
will  excite  hijurious  irritation.  Since  the  introduction  of  oaknm  and  other 
Ici^  expensive-  materiaU  as  sura;ical  dressings,  charpiu  is  not  as  much  us^-d  as 
fomierly,  cHiM.*cially  in  hospitals  and  dispensaries  where  it  is  necessary  to  con- 
sult economy.   • 

Tow, IB  occasionally  made  use  of  n^  a  padding  for  splints,  and  as  an  exterior 
rewing,  but  rarely  as  an  appl' 
iration  of  carbolizcd  tow  has 
be  .serviceable  iix  many  ways. 


dressing,  but  rarely  as  an  application  for  uncovered  wounds.     An  elegant  pre- 
paration of  carbolizcd  tow  has  recently  been  introduced,  and  has  been  foimd  to 
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Oakum  was  introdiiocd  ns  a  t-lieap  Hulwtitute  for  other  more  expensive  eur- 
gical  flrcsHJiigfl,  during  the  late  Amoricau  war,  by  Prnf.  L.  A.  Sayre,'  of  New 
York,  aiKl  Riiioe  then  it  has  been  vei^-  ffonerally  employed  both  in  private 
and  hoflpital  practice  throughout  tlie  <nvili?.ed  norld.  It  U4  highly  probabbwj 
however,  that  this  aubetaiice  has  been  often  used  for  mir^cul  purposes 
b'jiird  ship.  In  Pepys's  diarv,  mentiim  i«  made  of  a  nmrme  who  had  jt 
rctumiHl  trom  a  nevcre  naval  ongagcinent  fought  ofl*  tho  North  Foreland,^ 
June  1-4,  1666,  with  "  his  right  eye  stopped  with  oakum."  Oakum  is 
iKilievoil  to  have  antiseptie  properties  by  virtue  of  the  tar  with  whieh  tbe 
pieeee  of  old  rope  fi-om  which  it  is  made  are  impregnated.  Formerly  tlii.-* 
TTiaterial  wiw  np]>Iic<l  directly  to  the  surface  of  wounds,  but  on  act-ouut  of  the 
tttillhe^  and  ioaivcnes^  of  itH  fibres  it  has  been  found  too  irritating  for  thia 
puriHXi'.  It  is  ndniinibly  adapted  for  wm  hh  an  outer  and  protective  dreaniigt 
and  as  pa<idiiig  for  surgical  apparatus. 

Corros,  fVced  from  its  oleaginous  principle  by  being  boiled  with  alkalicsor 
otherwise  treated,  is  rapidly  coming  into  favor  as  a  surgical  drewiing.  Pre- 
pared in  this  way.  it  quickK'  soaks  up  the  secrctionB  from  a  wounit.  and  m 
preferred  In  iiuitiy  uistanccs  to  oukuin  or  marine  lint  as  an  outride  abtiorbcut 
dressing.  It  may  l>e  itieilicatcd  with  any  of  the  {)i>])ular  antiseptics,  such  na 
carboIiL^,  boracic,  or  salirylic  acid,  thymol,  et*-.  GynuHologiata,  in  tlieir  prac- 
tice, tind  it  a  u^ful  moans  of  making  applications  to  the  female  genital 
organs. 

Papkr-Lint. — ^Tliis  dressing  was  first  used  for  Knmioal  purposes  by  Dr. 
Stnddiford,  of  Lamliortville,  N.  J.  It  is  mncU>  from  old  rags  that  have  bewi 
yxscially  prepai^ni  and  rolled  in  sheets  of  the  requisite  form  and  size,  I)r. 
W.  W".  Jveeu,  of  Philadelphia,  hm  suggested  the  incorporation  of  cotton  or 
tiiicn  thrwwls  with  paper-pulp,  before  it  is  rolled,  in  onier  tbat  the  lint  may  l>o 
rendered  more  tenacious.  As  an  application  to  tlie  unbroken  sortace  of  the 
Ixidy,  and  as  an  absorbent,  external  dressing,  this  variety  of  lint  is  quite  a« 
usettd  a«  patent  or  domestic  lint ;  but,  in  consequence  of  ita  not  poeaewiing  the 
soflnoss  and  the  pliability  so  characteristic  of  linen,  it  is  not,  as  a  rule,  a 
gwnl  substitute  for  this  material  in  the  dressing  of  wounds.  Ita  cheapntM 
mconnMiriwin  with  the  high  cost  of  patent  lint  reeommeiula  it  for  hospital 
and  dispensary  use. 

JiTTB. — This  flubstanco,  of  which  gnnny  bagn  are  made,  ifl  the  fibre  of  an 
Titdian  annual,  the  ('orr/im-us  cap,t)ilfiri^.  In  conser|nence  of  the  peculiar 
character  of  its  fil)res,  it  is  well  atlajited  for  the  absorption  an<l  the  retention 
of  the  various  antisepiics ;  this  property,  and  its  thwipiiess  in  coinparij>4jn 
with  gauze  uud  surgical  cotton,  have  rceommeudal  its  use  as  an  antiseptic 
medium,  to  immy  of  the  advocates  of  Listerism.  Jute  may  boemploye«l  with 
advantage  as  an  absorbent  dressing  in  all  caa$B  in  wliich  oakum  or  eottoii  iti 
uswl ;  rollwl  loosely  in  small  masses,  it  is  considered  in  hospital  and  military 
practice  .i  good  substitute  for  sponges  by  those  eurgeoiie  who  believe  tliat  the 
us*!  of  these  may  result  in  the  iufoetiou  of  wounds. 

To  meet  a  great  variety  of  indications  in  the  treatment  of  wounds,  sur- 
geooe  arc  accustomed  to  m.ike  the  following  forms  of  dt«aeing  from  the  suIh 
stances  already  described. 

CoMPSBsaBS  are  usually  made  by  folding  pieces  of  Hut,  flannel,  papcr-Hnt, 
or  muelin,  upon  thernselvcs,  so  as  to  form  firm  maesee  of  varying  size  :  then 
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inay  be  iiuulo  s^iuaru,  oblong-,  iriau^wlar,  or  graduatwl  in  sbape.  Wliou  a 
coiupr«*8  has  a  boly  in  ita  ceutrt,  it  is  termed  a  perfomkd  corapre.s8 ;  if 
ibere  »iv  iiiany  perforations,  it  is  called  a  erihriform  coniprefis.  Apyraviukd 
^impress  is  eouHtnietwI  by  placing  a  series  of  gquaro  oompi-osw-s,  gradnally 
dimmiFthiiig  in  siz*^,  upon  one  another,  in  sucb  a  wny  a«  to  tbmi  a  p\'Tami<L 
Obiontj  eompit«*ft*  nrranceil  in  the  same  Beriat  onli;r  make  a />n.v7y<r//>V  com- 
preaa.  A  square  piece  of  lint  or  muslin,  slit  from  its  niigles  towards  the  cen- 
tre, forms  a  Maitese  cross;  an  oblong  ijieoe,  with  slit«  fxtondin*;  frt'iii  ibe 
•ogles  of  one  side  obliquely  towards  tiio  opposite  side,  is  c-allytl  a  A«//'Mal- 
lieee  cro**.  These  two  forms  of  oomjvrow  are  found  of  scrviee  in  covering  the 
find  of  a  stump,  or  in  retaining  di-ewmigs  iu  contact  with  it. 

The  PLEixiKT  is  u  fonn  of  conH)re«B  consisting  of  charpie,  oakum,  or  jute, 
the  fibres  of  which,  arc  arruuged  m  u  direction  j>aranel  to  one  another;  al\cr 
the  euda  are  folded  down,  tlie  mass  is  ttattciio<l  betwooii  the  hands,  and 
fashioned  into  the  requirf-d  shape,  either  square,  oblonij,  pyramidal,  or 
gratiuated.  Constructed  in  tliis  manner,  pledgets  are  apjilieil  as  external 
iln-ssings  to  wounds,  extremities  of  stum^js,  and  ulcers,  for  the  purpose  of 
absorbing  discharge-^  and  exdudlng  the  air,  and  in  some  instances  tu  make 
compression,  and  to  aid  in  giving  fixity  to  other  dre88ingB. 

The  Tknt  is  a  small  roll  of  either  of  the  substances  referred  to  in  the  last 

•  paragraph,  doubled  up4>n  itself,  and  made  to  assume  a  conitail  shape  by 
twisting  its  tree  ends  between  the  thumb  and  tingere.  A  strip  of  lint  or 
muslin  is  often  used  for  the  same  purpose.  Tents  made  in  this  way  are  de- 
siguiNl  in  special  cases  to  keep  wounds  patulous,  and  thus  t^i  afTonl  a  ready 
escape  to  discharges.  A  tent  should  ha  nitrodueed  into  a  woimd  by  a  rotary 
_^  motion,  haviug  pi-cvioualy  boon  smeared  with  some  bland,  unctuous  substance. 

The  MdcuB  ifl  made  by  twisting  a  raaaa  of  parallel  threads  of  charpio  at  the 
middle;  if  the  threads  are  tied  tojjether  with  a  string,  the  ma«s  is  callo<l  a 
RoM..  Tliese  dn^s-sings,  anointed  with  olive  oil  or  simple  cerate,  and  placed 
in  the  track  of  a  sinus  or  fistula  that  has  Injen  laiil  open,  will  delay  union  of 

»ita  edges  till  the  deeper  part,  has  graiiulatwl.     ITemoiTlmge  fi-om  a  deep  wound 
may  be  checked  by  pressing  a  meche  <>r  roll  down  to  the  bottom;  the  («ntTal 
Srt  of  the  mass  will  compress  the  blooding  vessels,  and  the  loose  end  will 
por  the  formation  of  u  clot    M^hcs  and  i-olla  are  introduced  into  a  wound 
by  mcaus  of  a  ^yorie-mhhe  (Fig.  40),  director,  or  probe,  placed  ugaiuat  the 

■  compact  centre  of  tlie  nuuw. 

■  V\gi.  40. 

Pellets  anrl  Bittj.rts  «po  small  masses  of  charpie,  oakum,  cotton,  or  jute, 
rolled  loosely  between  the  palms  of  the  hamls.  Tlie  former  differ  from  the 
latter  onlv  in  In-ing  inclosed  in  smjill  bags  of  linen  or  oM  rausUn.  Tliey  may 
be  usefully  employed  as  tamjions  in  eases  of  woundit,  to  rheck  Weeding,  and 
may  be  introduced  into  suppurating  aivities  for  the  purpose  of  absorbing  pUB 
and  preventing  burrowing. 

Rktractors  are  strips  of  muslin  designed  to  protect  soft  tissnce  from  being 

"*nrod  by  the  saw  in  amputations.      JTie  retractor  of  two  talit  \&  an  oblong 

wof  muslin,  ten  to  fifto*!!!  centimetres  (four  to  si-x  iache«)  wide,  and  thirty 

forty-five  centimetres  (twelve  to  eighteen  inches)  long,  with  a  slit  exteud- 
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iug  fittm  one  extremity  to  the  centre,  whore  a  diamond-shaped  piece  u  cut 
out.  77«  rHraetor  of  three  tails  is  of  the  Bamo  size  as  the  preceding,  bat  bw 
three  tails  instwul  nf  two.  The  former  in  used  in  auqmtutious  of  the  imi) 
and  thigh.  Allter  the  fla^ie!  have  been  fashioned  and  the  soft  jjarts  diniWd, 
the  retractor  is  applied  by  parsing  the  taiU  one  on  either  side  of  the  bone.uid 
croesing  them ;  then  by  drawing  the  tails  up  ou  one  side  and  the  body  of  tbc 
retractor  on  the  other,  the  flaiw  arc  held  out  of  the  way  of  the  saw,  snil  pitv 
tccted  from  the  boue^liist.  The  tlirot^taiicd  retractor  is  employed  in  UDpo- 
tationa  of  the  forearm  and  leg;  tlio  middle  tail  U  passed  throogb  tbtitnlo^ 
OHBeouH  fl|jaeo,  and  the  other  two  are  carried  around  the  boDfift, 

To  get  the  greatest  advantage  from  the  use  of  wet  dreminga,  in  caws  in  whidi 
heat  'and  niowturc  are  indicated,  it  ie  neceeftarj'  flmt  tlie  iln>t«in^  eloll  be 
covero(i  witb  8ome  material  impen-iouR  tfl  water.  Tlie  following  subBtainft 
poasestJ  this  property  to  a  greater  or  Ices  d^ree : —  fl| 

OiLBD  Silk  and  Gutta  Pekcha  or  Rubbbr  Tissue,  are  the  eubetanm.  mn* 
commonly  nsed  in  private  practiee;  the  former  in  tliis  country  and  the  kocr 
in  England.  Although  tbe»ic  two  eubntancM  nmke  the  best  water-proof  oovhi 
for  niitint  (Inw^ingx,  yet  their  great  cost,  and  tlie  bupikmhhI  riak  uf  Iheir  be- 
coming media  of  wmtagiun  if  used  more  than  once,  have  led  to  the  wibslitih 
tion  of  other  le«8  expensive  articles,  viz.,  waxed  paper  ami  water-proof  paper. 

Waxed  Papkti  waa  firet  suggested  and  used  in  the  Pennaj-Ivania  Ho«pttil, 
by  Dr.  A.  lleweton.^  It  is  pn^pared  by  placing  a  sheet  of  tte^ue  paper  on  tlw 
tfuH'aoe  of  melted  wax  in  a  bmad,  shallow  pan,  and,  before  the  paper  nnkiBl 
the  wax,  slowly  drawing  it  over  the  edge  of  the  jjan,  in  order  that  the  OM 
fliioun  wax  may  he  ix^nioved  from  it>*  nmicr  surface.  The  ahoete  of  tniper^l 
treated  arc  sut^^HMidcd  on  tH>rd8  for  a  few  houra  in  a  cool  place ;  aner  whkb 
tliey  ore  ready  tor  use.  A  sand-bath  is  employed  to  keep  me  wax  in  u  liquid 
state. 

"WATBR-paooF  Papek. — Dr.  W.W.  Keen,  of  Phibidelphia.*  has  derisrf  » 
method  of  preparing  paper  by  which  it  is  rendere»l  imper\-ioa8  to  witir 
and  air.  Toe  paper  is  treated  with  a  combination  of  rubber  and  pantfiw 
which  makee  it  impermeable  to  water  for  a  period  of  seventy-two  hours,  lod 
it  may  be  used  with  the  hottest  dressing  tliat  can  be  homo.  Unlike  waxed 
paper,  itji  water-proof  projjcrty  is  not  in  the  least  aftccled  hy  being  criuA 
or  crumpled,  nor  will  it  absorb  cither  water  or  the  diHt-liarces  fn^ni  a  wiwrni 
It  is  asserted  liy  sonie  Riirgeons  that  in  hospitalH  where  Tai^  quantitie*  (if 
water-proof  material  are  concerned,  it  haa  been  found  more  econoTuical  tow 
water-proof  paper  than  oiled  silk  or  rubber  tiaaue,  even  when  the  fonntf  * 
not  used  a  second  time. 

In  order  that  wounds  nmy  be  treated  strictly  antiseptieallv,  two  sobfitOK^ 
made  imjiervious  both  to  the  discharges  from  the  wounds  and  to  the  8«m>und- 
ing  media,  are  essential :  one  to  pnitect  the  woimd  itself  from  cuntaft  wltt 
the  dressing ;  the  other  to  prevent  putrcfiu-'tive  gemw  from  gaining  wcBrfW 
tiio  dressing  as  it  becomes  saturated  with  the  dischargee. 

The  Photbotive." — Tliis  nuiteriiil  is  to  be  placed  in  direct  eont*'i  with  tif 
wound.    It  cousistd  of  oiled  silk  coated  on  both  sides  with  u  thin  Ujw  </ 

'  PcnnBylmiiia  TlospiUl  Export*,  1888,  p.  389. 

•  Mfiik-M  s.iid  Surgical  lirporl^-r,  vol.  xl.,  1879,  p,  S3l. 

'  MacCortnac.  Aittiaeptic  Surgery,  |>.  135. 
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copal  vaniisli,  and,  when  dry,  brnshfid  ovrr  "with  ft  soliitinn  oontaining  ono 
part  ol'  (k'xtrino  iind  two  of  Btarcli,  dissolved  in  fifteen  i^tarts  of  five  percent, 
carbolic  solution."  Iinniedlately  belbrw  uniri^  the  pixiteotive,  it  is  to  he  dipped 
in  a  1-40  cjirbolic  atiid  solution,  m  order  that  uo  ^enue  may  be  left  adlierin^  to 
it.  The  same  piece  of  protective  ma3*  be  used  i*cverul  timet*  if  it  be  pm|K.'rly 
disiidccted. 

Macktntosb. — Thin  enbrtanpc  ronftist*  of  cott,on  or  silk,  made  impemiftiMe 
to  water  iiud  air  by  being  eoated  on  one  or  botli  «idt»*  with  luflia-nibbcr. 
Other  snbatanceni,  among  which  are  rubber-tiMuc  and  oiled  patter,  huvi;  lietrn 
employed  as  Bubetitutes  for  luat-kintosb,  but  they  liavo  proved  lesB  efficient. 
It  IB  pIiMx-d  externa]  to  the  gauze-tlresHine,  and  luuy  be  secured  by  a  gauze* 
idage,  or  by  an  elawtin  Imiiduge,  which  Mr.  Linter  oii.-iwionrtlly  ukcm  now.  A 
of  nutckintofih  may  he  repeatedly  used,  if  t-are  be  taken  to  clean  and 
iiMnfect  it  thoroughly  each  time  that  it  ie  applied. 


I 
I 
I 


I 


Tub  Use  of  Bandages. 

Rnu-KR  Banpaokp. — The  ffo/Ar  fonsisti*  of  a  band  or  strip  of  woven  mate- 
rial, prejHireil  (or  apT'lifation  to  some  portion  of  the  hotly  by  being  rolled  into 
c-5'lindricttl  form.  Tlie  nijiterials  comiuoiily  ummI  an;  unblcacliwl  nmslin  and 
dauncl ;  for  special  purpoaee,  however,  linen,  ndico,  silk,  India-rubber,  or 
crinolhie,  may  be  aelectca.  It  is  dosirnblc  that  a  Imndage  bliould  consist  of  » 
single  piece,  free  from  Beams  anil  splvagc;  yet  baiida.gcs  are  sometimefl  made 
of  fteveral  pieces  sewed  together.  The  latter  should  l>e  avoided  if  possible 
whenever  it  is  nece«yiry  to  apply  a 

biuidage  next  to  the  integumentti,  for  ^^-  *'" 

the  si'jims  (and  the  winio  is  trne  of  sel- 
vage) will  leave  ci-ense*!  in  the  skir. 
Bandages  vary  greatlv  in  length  mid 
width  according  to  tlie  ptirjioses  for 
which  they  are  employe<l,  raiii^ing 
from  2  to  1*0  centimetres  {?  of  an  inch 
to  4  inches)  in  width,  imd  from  18^ 
to  91  decinietres  (2  t«i  10  yaixls)  in 
length.  Bandageif  may  l>e  rolled  by- 
hand, orwith  a  machine  calletl  a  winder 
(Fig.  41),  which  is  commonly  usotl  in 
hospitals  where  large  rjiiantitics  of 
bandages  are  connumcd.  In  [»rivatc 
practice  a  nutiit'al  iitt4jndaiit  may  Ix! 
called  upon,  at  any  moment,  to  roll  a 
banilage;  hence  the  ai-t  of  rolling  one  by  hand,  which  may  bo  readily  ao- 
auireawith  slight  practice,  shimld  be  familiar  to  every-  physician.  In  Fig. 
42  is  ilhistratctfthe  way  in  whieb  u  rt»Iler  is  to  be  held  in  winding  it  by  liand. 
A  baiid»o;e  ndled  into  tlie  f<inn  of  a  cylinder  is  eailetl  a  Mitgh^ov  siii(fle-hmdrd 
roller  (J'ig.  43);  if  rolled  fn>m  iiii;li  extremity  touiinls  the  centre,* into  two 
round  masses,  it  forms  a  dottbf^,  or  doubCc-hcatUd  mllcr.  (Fig.  44.)  The  latter 
form  of  roller  is  hardlv  ever  used. 

FiirU  of  (I  Jiolicv. — 'fhe  troo  etid  of  a  roller  is  termed  the  initial  extremtttf; 
the  end  iiidoscd  in  the  centre  of  a  roller  is  its  terminal  extremity ;  the  portion 
intervening  between  the  extremities,  Vtc  ^</i/ ;  a  roller  has  two  surtaces,  ex- 
terruii  and  inttrrurd.  HandiLge«s  derive  their  names  from  one  of  two  circunv 
fitanees,  either  from  the  direction  that  they  are  made  to  take  when  applied, 
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or  from  the  ptirpoees  lalwervcd  by  them.  Thu8  thei-e  are  circular,  obUqutt 
spiral^  sjnc*i,  J^fftirc-qf-rtyhi,  ftiid  recurrent  bandages  of  tho  first  kind;  and  re- 
tatning,  e&nipri'soiug,  totilitiff,  (/mV/t»^,  etc.  of  the  eccoiid. 


Tig.  43. 


H5.44. 


MB)tl*-ba*4*il  ml  In. 


Iioohln-lirkiUd  rotlvr. 


Gengkai.  Rulks  for  BANDAonvo. — The  operator,  as  a  mic,  should  stand 
with  hia  face  towunU  Ww  iMitieiit,  and  before  he  bogiiw  to  tuuidage  aiiy  ran — 
a  limb,  for  iDstHiiuo — he  sliould  wu  tlint  it  is  m  tin,-  jx^sition,  ae  rcjEardi*  dcxiod 
and  exttMwioii,  whieli  il  is  to  oa-upy  iifter  tlio  bjuitUijtre  is  applie<L  In  the 
applioation  of  a  banidiige>  the  extoniul  BurfiKje  of  thi-  initial  extremity  should 
be  placptl  next  to  the  jmrt  to  be  eovered ;  for  then,  sa  the  l«uidAge  is  unwoaud. 
it  tend)}  to  roll  into  the  o])erator'a  haiid,  thereby  giving  hiiu  more  contru) 
of  it. 

'Jh  Secure  a  Bandage. — Tlie  initial  extremity  of  a  baiidajpi*  if  sei'ured  by 
two  or  three  circular  turns ;  the  termimil  end  may  be  fastened  by  one  or  two 
pint*,  or  by  tearing  it  into  two  tiixls  and  tyiiig  tlicni  arfiund  the  jwirt.  (>^w 
Fig.  49,)  ^\^lell  iiium  are  nsed  to  tix  the  tenuinal  extremity,  they  may  !« 
inti-oduced,  either  traiuitverftely  to  tho  bandage,  with  the  (K)int  directed  down* 
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wards,  or  lon^itwliiially,  with  the  point  lookiiiff  towards  the  body  of  the 
beiithi^i;;  iu  eitUi-'r  t-asy  tlie  iwiiit  should  be  hiiried  in  the  Imndnge. 

71*  liatiotv  a  Baiulugc. — In  taking  oft"  a  Iiandage,  the  tbhlfi  should  be  lai-e- 
fiilly  gHlherC'd  np  in  ft  loow*  iniww  aa  the  Iwuidage  is  unwound ;  thifi  will  faoilitate 
thu  prool**,  and  prevent  the  part  from  becoming  entangled  in  the  liTops. 

Special  Banuaoes.  The  Chvulaj-  Bandagr. — Tliis  couBiBt^  of  a  few  circular 
tunia  around  a  mrt,  each  turn  accurately  covering  in  the  whole  of  the  pre- 
cediug.    (Fig.  'fo,  «.)    Its  use  ia 


to  retain  drossiiigw  on  some  part 
of  the  vault  of  the  oranium,  and 
on  the  neck;  and  to  etinijirciy 
the  veins  above  the  dbow,  iw  a 
prcliininarv  step  in  veucseetion. 

The  Oblu/ue  Bantinge.—ThU 
bandage  is  farried  hy  oblitpic 
tunw  lip  ft  limb,  leaving  uncov- 
ered spaces  between  the  eucvei«- 
nive  turns.  It  iB  used  to  retain 
tein|>orary  dre**i»g!4.  (S(«  Fig. 
4o,  h.) 

The    Hpiml    5«/*////y.-,— Tlie 
turns  of  thiA  l^anthige  are  carried 
around  a  pirt  in  a  spiral  diix-e- 
tion,  with  each  tui'u  overlapping 
a  wirtion  of  rlie  prei-edinjj;,  usu- 
ally  one-thini  or  one-half.     (See 
Fig.    45,  t\)     This  bandage   ia 
usetl   for  all    the  piirjioses   for 
which  that  to  be  next  dc- 
tK-ribeJ     in    employed,    ou 
|iarti5     the    dimenHinna     of 
whieh  do  not  vary. 

The Suiml  Jiiit  r.vi '/  liand- 
age.—Ta'iA  bandage  ditlera 
from  the  preceding  in  hav- 
ing its  turns  foldeil  back,  ur 
rrP«Tsa/,as  itaseendn  a  limb 
the  diameter  of  whioh  grad- 
ually increftt*e*.  This  mtuli- 
ti<'ation  of  thu  spiral  iii  <  >i'  the 
utnio»t  imj-ortniiee,  for  with 
it  !4pira1  tiinit*  ean  W'  applied 
to  a  limb  e>mi«d  in  uliape, 
BO  Of)  to  make  wpiablo  pre*- 
eure  on  all  parts  of  the  »ur- 
tace.  Reverses  may  l>e  form- 
ed in  the  foHowing  imimier: 
After  the  initial  extn^nnty 
of  a  mller  ih  mode  fast  by  a 
f<mple  of  circular  tunw,  the 
roller  is  carrietl  oft"  ten  or 
thirteen  centimetn.-K  (four  or 
live  uichta)  from  the  limb,  at 
Sii  acute   angle;  the  index 


Pig.  4S. 
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Pig.  46. 
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fiiiger  or  thumb  of  the  discnga^d  hand  U  put  on  the  body  of  the  Iwiidagtio 
kiH'p  it  sLvmvly  in  place  on  the  linih,  whilf  the  reverse  is  Wing  matlc-;  iben 
the  liund  holding  tho  roHur  in  carriod  ft  littlo  towitrtU  the  limb,  to  slacktti  tU 
niiwouiui  portion,  nnd,  by  clmnging  the  |)OHition  of  this  hand  from  ortrait 
supination  to  pronation,  the  revorio  is  made.  (Fig".  46.)  A  reverw  mofl 
be  completed  Defore  the  bandage  is  continued  round  the  luiib;  foriftaciiB 
be  niatle  while  the  roverscB  are  ^ing  fonnerl,  the  bandage  will  be  tw'i*tM  ud 
i-'orded,  and  will  conwquentlv  become  a  Bourccof  annoyance, il* not  of  p«itiT« 
jiuffering,  to  tlie  pivtiont.  I'^or  a  bandage  to  present  a  neat  and  finlJiwlib- 
pearanco,  its  revorses  should  be  in  line  with  one  another.  Rfeven*caf  uujbI 
never  to  be  made  over  a  ealient  jmrtion  of  the  skeleton  if  it  caui  be  avoidt^ 

Spiral  Bani>A(ie3. — The  Spiral  Revtrsed  of  the  Upper  Ejireiniti/.—A  wllw 
bandage  6i  centimetres  (2^  inehct^)  wide  and  6^  metres  (7  yardi-)  long.  Firel 
tix  tlio  initial  oxtrcmityat  tho  wrist  by  two  eii-culor  turns;  tJu-n  latrn  tW 
mller  obliqiifly  :i<'iY)S9  the  hack  of  the  hand  to  the  !«'Oond  jointd  ■  >  ;"(\ 

and  ruin-ound  thriii  by  a  oin,-ular  turn;  ascend  the  han<l  oa  tar  ii-  u\t 

by  one  or  t'l^■o  jiipii-.il  turn:*;  on  reuehing  ihc  tliuinb,  cover  lit*  Imne  uui  ihf 
wrist  by  two  figin-e-of-clght  tunia  earned  aljovc  and  below  the  thiiuiKiUKi 
then  continue  up  tin.-  forearm  to  the  elbow  by  spiral  reven?otl  tuniK,  niailew 
the  anterior  aspect  of  the  forearm.  The  elbow  may  bo  eoverwl  by  FpinL 
spiral  reverKoil,  or  tigure-of-eight  turns  (pawing  al>ove  and  below  the  jural. 
and  named  from  their  apiwarance),  according  to  eircumstancei}.     Wlaa  it  i* 

Pig.  47. 


Spiral  r«v*r«bd  liftbd*4«orik«  spptr  axir«mll7. 


dofiirable  to  permit  motion  at  this  joint,  the  latter  form  of  baadap  »«•• 
ployed,  and  is  applied  with  the  joint  Bomewhat  flexeil.  To  compete  ifcfi 
roller  it  is  conducted  up  tho  arm  by  spiral  reversed  turns  to  the  lougin  of 
the  axilla,  where  its  teruiinal  end  is  secured  by  a  pin.     (Fig.  47.) 

The  Spirai  of  a  Fintjer.~A  roller  2  ceutimetreB  (j  of  an  inch)  wide  ium!  1[ 
raetrcK  (li  yai-ds)  long.  After  Beourmg  the  initial  end  by  two  cirv^nlftr  ram 
at  the  wrist,  conduct  the  bandage  obliquely  over  the  dorwim  of  tho  haiul  i" 
the  Imse  of  the  finger  that  is  to  oe  covered  ;  thonw  to  it^  distal  extn-mitv  by 
oblique  turua;  ascend  the  finger  by  spiral  tumii,and,  on  reaching  it*  pnaitnil 
end,  carry  the  bandage  obliquely  acroea  the  buck  of  the  baud,  and  tcnuintf? 
it  by  a  couple  of  turns  around  the  wrist ;  eitlier  pui  the  extremitj  ui'  tbf 
mllor,  or  divide  it  in  two  lulls  and  tie  them  arotmd  the  jouit.    (Fig.  48.) 

The  Spiral  of  the  Hand,  or  the  Doni-GaHiitUi.—A  roller  2|  ccntiiMtni(l 
iuc^^h)  wide  and  2J  metres  (3  yards)  long.  The  initini  extn.*mity  ia  firsi  «v«iid 
by  two  circular  turns  around  the  wrist,  aflcr  which  \h»^  roller  iu  cjirritJ  fnn 
one  side  of  the  vvriat  to  tlie  opposite  side  of  th«  hand  obliiiuely  acn**  ti*l»^ 
the  doi-Kiini  or  the  palm,  the  tlircction  Ihuu^  detemiined  Ity  that  *ar6K»<rf 
the  hand  which  is  to  be  covered  j  from  this  pomt  the  bandage  is  wound  an<ffiid 
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the  base  of  the  finger  and  taken  back  to  the  wrist,  mftkiiig  a  fignrfrof-iigbt 
of  the  finger  &tv\  wrist  A  fig\ire-of-oight  tuni  ii*  iiiade  in  like  imiiLner  around 
the  bttae  of  eacli  finger  and  the  wrist  in  succession,  and  the  roller  ts  finally 
CfiwteDerl  at  the  vm»t  (Fig.  49.)  This  bandage  U  admirably  adaptetl  to  con- 
fine dixswings  to  eitlier  aurface  of  tlie  liaiKl,a«oecasion  may  require;  it  in  less 
cuini»erw»iiiu,  and  ivtaiiw  a  dressing  witii  more  security,  than  any  other  meaiia 
used  for  the  same  purpoee. 


Fig.  46. 


FiK.  «. 


fiplnl  kanikf  K  el  ■  ttnf  *r. 


Rplml  bati4*)f«  of  ih«  Iiadi!,  or  doiiit-itftaiitloL 


Thf  Spirnf  Tfevfrsed  Bandage  of  the  Loicer  Extt-emiti/. — Two  rnllerB.  each 
6J-7-^  tx'ntiniotres  (2J-3  inches)  wide  and  6i  inetrea  (7  yanls)  long.  Tliu 
initial  end  being  !*wured  just  above  tlie  niallt'oli  by  two  cin-ular  tunis,  thv 
roller  is  carried  obliquely  aunifw  the  ilor«mn  of  the  loot,  and,  on  reaching  tho 
nietatareopIuLlaiigeal  artic-ulation,  i«  conduetc<l  directly  around  tlic  foot;  tho 
body  of  the  foot  m  now  covered  by  two  spiral  reversed  turns  and  tlte  same 


P%.  &0. 
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H^  namber  of  figurc-of-cight  tuma,  tho  latter  being  aronnd  the  iinklo  and  instep, 
and  the  roller  is  tlieii  continued  up  to  the  kruH-  by  spiral  reversed  turns,  (-nvh 
tarn  covering  one-third  of  the  preceding  ;  tlie  mvorRca  Hhonld  bo  in  a  Unc  ou 
the  outer  side  of  the  .ipine  of  the  tibia.  As  in  the  ca«e  of  the  elbow,  tlio  knee 
may  be  covered  by  spiral,  apiral  reversetl,or  figure-of-eight  turns.  If  it  l>e  de- 
signed to  keep  the  Imoo  flexed,  the  figure-of-eight  tunw  should  be  employed. 
From  the  knee  the  roller  i«  conducted  up  the  thigh  by  spiral  reverHeu  turns, 
and  irt  Accured  by  pins.     Tho  second  iidler  is  used  for  the  knee  and  the  thigh. 

A  modifii^tion  of  this  bandage  ia  occaaionally  cniployetl  to  cover  the  heel, 
and  ii-  know^l  ae  the  Ameriean  SpirtU  in  contradistinction  to  that  just  de- 
scribed, which  is  sometimes*  calletl  the  Frmck  Spiral.  The  tiinis  by  whieh 
the  heel  is  included  are  made  in  the  following  maimer:  After  the  foot  is  cov- 
ered by  two  or  three  spiral  turns,  the  bandage  is  carried  directly  over  the 
point  of  the  heel,  across  tht.-  rarsul  portion  of  thi;  foot,  thfiuce  Itencuth  tlie  in- 
step, arounil  one  wide  of  the  heel  and  up  tfver  tlic  instep  Hgaui ;  from  ihis  point 
it  IB  conduct^  beneath  the  instep,  around  the  other  side  of  the  heel  and  up 
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in  front  of  the  Biiklc,  from  which  it  ma^  be  made  to  a»cend  the  leg,  u  in  tU 
prcccdiug  bouduge.    (Figs,  fil,  52.) 

The  Spiral  Bandctge  of  the  Chest.— A  mllor  7f-9  ceiitiniotres  (3-4|  bdm) 
wide,  aoa  9^  metiw  (10  yards)  long.    Make  two  oin-ulur  turita  arutmd  Uii 


Fig.  fil. 


Fig.&l. 


Amerloui  iplimJ  uf  Uie  lowvt  raimsLitij-- 

waistt  to  .wcnro  the  initial  oxtromity  of  the  roller,  and  thou  ascend  thci^Mrf 
1)V  syxmX  or  sj»iml  rc-vt-rwid  turns,  yflch  turn  overlapping  one-iliird  nf  U)c|it^ 
ceding;  when  the  boixk-w  of  the  axilla?  are  reachfu.cnnduot  tho  roller*" 
the  Irtwe  of  tlie  iieek,  or  thiwi^h  one  axilla  and  over  the  corres|>i«idiii^ : 
der,  obliquely  down  the  niit^rior  a8pe<'t  of  the  thorax.     If  this  Inngiti 
»(rip  be  pinned  or  htitthed  to  the  flpiral  tuinia  at  their  iutersectitiiiB,  tiie " 
will  not  Iw  Cttfiily  diaarratiged. 

The  Spiral  Bandage  of  the  I^nis. — A  rollerScentimetrea^l^of  an  incti)inj 
and  }  of  a  metre  (SO  inches)  long.     Secure  the  initial  cud  of  the  rulltr  ojM 

circulartums  around  the  nenifi.elotjo  lotbepif 
Fig,  53,  and  (-(^nidurt  the  handage  ny  oblique  turn*  l^ 

eoroiia  glandis ;  from  tliis  point  amvnd  tiif  bod)i 
of  the  penis  by  spiral  or  t>piral  rever&id  tana; 
then   make  two  or  three  fi^roHDf-einht  ton 
around  the  neck  of  the  scrotnm  and  flie  nwti 
the  pcuis,  and  eeeurc  the  terminal  exfn-iiiit 
dividing  it  in  t^vll  strijis  and  tviiig  ih»m 
the  root  of  tho  penis.   (Fie.  o3.)       Thi-  u-i 
figure-of-eight  turns  of  mia   bmidage  k«?p  il 
securely  in  ixwitiou,  and  thu?  render  it  i  w^ 
useful  meaurt  of  eomprc^ng  the  arothta  ovtri 
eatheter  or  bougie,  in  coscb  of  obstinate  htaf*  \ 
rhagc  from  the  penile  portion  of  this  ouuiL 

SpiCA  BANDA»B8.^Thes«  baudngM  are 
ingly  serviceable  as  a  means  of  retaining  i 
divs!<iugs  on  paiiicular  portA  of  tlio  i-iirI«<*o?tbf 
boily,  for  which  the  spiral  rolh-rs  an-  not  «idl 
adapted.  Thc-y  derive  tht-ir  name  from  Uiffi 
fancied  resemblance  to  a  spike  of  barley. 
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The  f^pira  Bottdagt  of  the  Tliumb. — A  roller  2  centimetres  (}  of  aii  inch) 
wirlo  ami  2^  metres  (8  yards)  long.  Fustcu  the  initiul  vxta-niity  by  one  or 
two  cin-ulai*  turu*  at  the  wrist,  then  i-arry  Utc  roller  obliquely  over  the  <lor^ 
sum  of  the  thumb  to  its  distul  extremity,  and  there  niuke  a  circular  turn ; 
fn>m  this  poiut  conduct  the  roller  obliquely  over  the  back  of  the  thumb  to 
the  wrUtt  around  which  make  another 

ciri-nlar  turn;   then  carry  the  bandage  Hg.  S4. 

in  a  figure-of-eifiht  fonu  arouiiil  the 
thumb  and  Ikick  again  to  the  wrist. 
These  turiw  overlappmg  one  another  by 
half  or  two-think  of  their  widtli,  are 
repeated  till  the  whole  length  of  the  ^^^^^^^ 
thumb  it)  euvolo[>ed.    (Fig.  54.)  {  W^^^H^^^_<''  -^^ 


8plM  bau>l«j[a  of  tb»  Urnnh. 


Tftc  Spira  Bandage  of  tfie  Shoulder, — 
A  RjIlerOi  centimetres  (2i  inches)  wide 
and  Of  metres  (7  yards)  long.     Fix  the 

initial  extix^mity  by  two  circular  turns  around  the  ami  just  below  the  mar- 
gin of  the  axilla ;  carry  the  roller  from  the  outer  surtm-e  of  tlie  nrni,  if  on  the 
right  side,  obli(jUely  across  the  front  of  the  chest ;  if  on  the  left  side,  obliquely 
over  the  back  ;  tlirough  the  opposite  axilUi  and  buck  to  the  shoulder  from 
which  the  bandage  was  started,  there- 
by i-ompletiiig  the  first  spica ;  then  Plir- 66. 
conduct  the  roller  around  the  ami  of 
tliii*  side,  up  over  the  shoulder,  acrosa 
the  thorax,  through  tlie  axilU  the 
second  time,  and  back  to  the  shoulder 
again.  Kc|)eat  the  turns  in  like  man- 
ner, over  the  shouldcraiifl  through  the 
opposite  axilla,  till  the  former  is  cov- 
ered; after  which  conduct  the  terminal 
end  around  the  neck  and  down  the 
front  of  tlie  chest  wliere  it  may  be  se- 
cured by  a  pin.  Where  the  turns  of 
the  bandage  intersect  un  tlie  sln>ulder» 
they  should  overlap   one  another  to 

Hthe  extent  of  one-third  of  their  width ; 
in  the  opposite  axilla,  however,  they 
should  completely  cover  one  another. 
(Fig.  55.)  ^^^len  the  intersections  or 
apicas  advance  succctwively  Irtmi  the 
]>oint  of  the  slioulder  to  tlie  base  of 
the  neck,  the  bunilage  is  called  the 
ascending  spica.  If  tlie  succession  of 
the  spica  be  in  the  revenue  dinx;tion, 
tliat  is,  from  the  uc<.'k  towimls  the 
arm,  the  roller  U  termed  the  th.fccnd- 
tfig  AptLti.  Small  itmsries  of  c-otton,  oakum,  or  jut*-,  filionld  Ix*  interposed  be- 
tween the  borders  of  the  axilla  and  the  turns  of  the  bantlage  to  prevent 
excoriation. 

The  Spica  Bandage  of  the  Groin. — A  roller  7J  centiraetrea  (3  itiuliew)  wide 
and  9^  mctrcs  (10  yanls)  long.  Secure  the  initial  end  bv  two  circular  tunia 
arounci  the  body ,  just  above  tlie  pelvis  ;  then  ciirrj'  the  roller  obliquely  down- 
wards across  the  lower  part  of  the  abdomen,  eitner  to  the  outer  side  of  the 


Bph»  b*DiUs*  of  iho  iboulil«r. 
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left  thigh,  or  to  the  inner  Ride  of  tlie  right,  ari  tho  case  m&y  be;  thence  around 
the  thigh,  obliquely  uj>war(li»,  erosftiug  tho  pi-eoetling  turn,  and  aroimd  the 
bo<iy.  C-ontinue  these  turns  around  the  thigh  and  alHlonion,  either  in  an  ■»• 
oending  or  a  descending  order  as  regardw  the  tliigh,  till  the  rctller  is  exhatutcd. 
Kiich  tuni  arouu<l  the  tliigh  should  overlap  that  iniinediately  prewHling  by 
one-tliird  of  it^  wjdlh.  If  tliu  intersection  of  the  turns  on  the  anterior  stiHace 
of  the  thigh  and  tlie  groin  he  fr<^»m  above  downwards,  a  dr^rniifing  spica  will 
be  formed ;  if  they  be  in  the  reverse  direction,  that  is,  from  below  upwardis 
an  ajtcendinff  spira  will  bo  made.  (Fig.  56.) 


Kg.  58. 


Pig.  VJ. 


Bple*  k«cidai(e  uf  lUe  grvla. 


tplM  huda^  of  fcMh  itralu. 


Tht  Spica  Bandage  of  both  Groins. — ^Two  rollers,  each  7|  ccntimetree  (3 
iachea)  wide  and  H|  nietretj  (7  yardu)  long.    Thid  bandi^  \&  be^^t  like  the 

preceding, by  two  circular  (unm 
Wg«  88.  al>ovo  the   ilia,  at1;or  which  a 

Hpica  turn  is  made,  as  above  Ae- 
scril)e(l,  firat  on  one  thigh  and 
then  on  the  other,  either  in  an 
ascending  or  a  deweudine  eerieiL 
(Fig.  67.) 

The  Spiea  Bandage  uf  tKe 
Foot,  floraetiines  called  Ribhoil's 
Banda^  A  roller  5  centime- 
tres (2  uichee)  wide  and  6J  me- 
tres (7  varrls)  long.  Make  fiiet 
the  inituil  uid  of  the  roller,  laid 
obliquely  upwards  on  the  dor- 
siun  of  tlie  foot,  by  a  elreular 
turn  around  the  metatarso-pba- 
langeal  articulation,  and  one  or 
Spin  uu>i>««  uf  the  f«i  t^o  Spiral  rcvcree^l  turns  around 
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the  metatarsus;  then  carry  the  bandage  parallel  with  the  inner  or  outer 
margin  of  the  aole  of  the  toot,  according  to  whether  it  be  tlie  right  or  left 
iiwt,  directly  acrm^  the  posterior  snrtace  of  the  heel,  thenee  along  the  oppo- 
site  Inirdfr  of  the  foot  and  over  tlie  doraum;  this  completes  one  eipica  turn. 
From  tliu  doramu  the  bandage  'n*  made  to  eucirtlo  the  fwtt  and  paB8  around 
tiie  heel  and  over  the  foot  the  second  time,  thereby  fonning  another  spien  on 
the  foot.  By  continuing  thefte  sncceseive  turns  around  tlie  foot  and  the 
lieel,  each  complete  turn  overlapping  one-half  or  two-tliirtla  of  the  ]irefodiiig, 
in  an  ascending  order,  the  entire  f(KJt  nttd  ankle  are  covered.  (Kig.  58).  In 
all  caaee  in  which  firm  eonipnswion  of  the  foot  is  indicated,  as  in  bruises, 
chronif  sprains,  woimds*  of  the  tibial  veswls,  ete,,  tliis  ueal  bandage  will  be 
found  of  great  advantage. 

FiGtTRK-oF-KiGHT  Hakdaoks. — The  Figiire-of-Eight  BiwAage  of  (he  Mbow. — 
A  roller  6J  centimetres  (2J  inchew^  wi4le  and  IJ  metTWi  (1 J  yanis)  long.  ¥\x 
the  end  of  the  roller  by  two  cirt^ular  turns  around  the  upper  part  of  the  fore- 
unu,  then  carry  it  obliquely  across  the  bend  of  the  elbow  to  the  ann,  above 
the  imier  or  outer  c-onuyle  a^'^.tirding  Iaj  the  direction  taken,  thence  over  the 
j»cwterior  eurfat^e  of  the  arm  to  the  opposite  sidf,  and  across  the  front  uf  the 
elbow  again,  to  the  point  from  which  the  roller  stjirted.  Tlienu  tunw  are  ro- 
peatoil,  making  thort*>  alMjvo  the  joint  overlap  the  lower  thirds  of  the  pi-ecoding 
tunw,  and  those  Iwlow,  the  up|K!r  thirds,  till  the  |H)int  of  the  cllxjw  ia  reaehetf; 
then  eomfilete  the  envelopment  of  thu  jouit  by  a  cinLuilar  turn  carried  over 
thv  olwrauou  proce^.  Tliis  Imntlage,  when  it  does  not  form  a  conMtitucjit 
pert  of  the  spiral  reverst-ii  of  the  upper  oxtroniity,  is  princiiwlly  used  (o  retain 
a  compretw  or  other  dressing  on  the  wound  made  in  veneftection  at  the  bond 
of  the  elbow. 

Tht  AnttTior  Figure-of-Mght  Bandage  of  the  CfiesL — ^A  roller  6}  centir 

metres  (2|  inch  w)  wide  and 


6>  nietrcft  (1  yanlH)  long. 
Make  faat  the  initial  extre- 
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niity  by  two  circular  tarns 
arouud  the  upper  part  of 
the  right  ann,afterwhich 
carry  the  mller  over  the 
shoulder,  oblitpiely  aenjws 
the  front  of  the  thomx, 
through  the  left  axUla, 
rer  the  nhoidder  of  the 
le  side,  thence  ha<'k 
^acroee  the  front  of  thei 
chest  (inttrseeting  the  pre- 
ceding turn  over  the  ster- 
num) through  the  right 
axilla,  and  up  to  the  top 
of  the  shoulder.  Repeat 
the  figure^if-eight  turns  on 
Hio  anterior  lae£  of  the 
chest,  till  the  bundiige 
runs  out,  and  pin  the  ter- 
minal eud.  The  bonlcra 
of  both  axillte  should  he 
protected  from  excoriation 

by  eon)])re*we«  of  cotton  or  jutc»  inserted  between  them  and  tlie  turns  of  the 
bandage.  (Fig.  59.) 


■<J 


AnUriar  fln>T«-«r-»lKhl  twadftge  or  llie  cli«il. 


Th£  Posterior  Figurc-of-eigkt  Bandage  of  t}^  Chest. — A  roller  6  J  c-eulimetiw 
(^  iQcheti)  wide  aiid  Sg  uwtres  (7  yarns)  louf^.  Secure  thv  iuitial  end  of  the 
roller  on  uie  upper  part  of  the  left  arm  by  two  <rin.'ulur  lunis,  then  ctmdurt 
the  bandage  over  the  shoulder,  obliquely  ueroes  the  liiu-'k,  through  the  opw*- 
site  axilla,  over  tlie  Bhoiihler  of  tlie  Baiuc  side,  ohUquoIy  aerOHH  the  jjoflcnor 
fturfaoeof  tlie  thorax  (crotwin^  the  previous  turn  between  the  tK^apulae),  throu^li 
the  left  axillA,  and  up  to  tiic  summit  of  the  shoulder,  from  which  fliuiiuu* 
turns  acro^  the  bac-k  and  through  tlie  axilla  are  to  be  repeated  till  the  band- 
age is  exhausted.  (Fig.  60.)  The 
P'g-  *£••  mnie  pre<iiutions  againut  cxeoriatioo 

of  the  bordei'8  of  the  axiUte  arv  lo 
be  adoj^ted  as  in  the  ca6u  of  the  prw- 
ceding  bandage. 

71ie  Huspcnsort/  and  Compm^ar 
Bandage  of  (he  Brr/'s/.  —  A  ndler 
6J-7^  centiiuetreji  (SJ-S  inehea) 
wide  and  7^-9^  metrw*  (MO 
yards)  long.  Make  fast  the  initial 
end  of  a  nSler,  placed  over  the  A-a- 
pala  of  tlic  afi'ccted  side,  by  two 
oblique  turns  ottrried  over  the  oppo- 
«ite  Hhouldcr,  under  the  nffet-twl 
umnntiu,  and  thnjugh  the  axilla  of 
the  tiome  ttide ;  frimi  this  point  cua* 
duet  the  roller  trarwveraely  arDuud 
the  chest,  avvering  the  lowest  py^ 
tion  of  the  gland  ni  ita  course.  Von- 
tinue  making  oblique  tuniK  of  tlie 
bbnulderanduxillutidtenialing  with 
circular  turnt.  of  the  chest.  eu*'h  ui 
the  rett|)eotive  turns  overlapjMn^r  die 
upper  jjart  of  the  preceding  by  about  one-thii-d,  till  the  attixtwl  bnitui  '» 
completely  covered  by  oblique  and  circular  turns.   (Fig.  61.) 


Fo4lf>r1ar  a«iir»[>f-«lKhl  buid>C*  °'  *^*  «l>««t. 


Pig.  81. 


Fig.  62. 


ttupvtpory  and  oamvrovMf  Wnjs^  ot  tba  tiMkct. 


floif^Ukt'iy  Jind  cuDtirHMit  bkndtfvof  ^aUl 


BASTJAOBS  ?0B   TlfB   ITBAI*. 


493 


» 


I 


I 

I 

I 
I 


Fig.  «3. 


Suspensori/  and  CnrnpreMor  of  both  Breasts. — Two  rollers,  each  0J-7| 
icti^*  (2^-3  iiicliofl)  U'iilf^  aii(^  6J  motree  (7  partis)  lung.  Sopiiro  the 
initial  eiwl  by  two  obliqtu;  turns  of  the  Bhoulder  and  the  axilla,  as  in  the  pre- 
ceding- Uiutlyw ;  theu  curry  the  roller  transversely  aci-osft  the  hack,  up  under 
the  breuat  and  over  the  uhoulder,  theiu*  obliquely  downwardi*  over  the  Imck 
and  towarda  the  other  side,  mid  transventely  around  the  front  of  the  chest 
(covering  the  lower  part,  of  both  brea»t«)  to  the  point  of  beginning  on  the 
back.  Continne  the  application  of  the  roller  firet  by  an  oblique  turn  of  one 
ahonlder  and  the  np|>osit«  axilla,  then  of  the  other  axilla  and  the  opposite  shoul- 
der, followed  by  a  circular  tuni  of  the  fnmt  of  the  thorax.  Kach  tnni,  both 
of  tlie  oblique  and  of  the  circular  series,  should  overlap  one-third  of  the  pre- 
ceding in  un  asccudiug  order,  till  botli  breauts  are  covered  b^  oblique  and 
circuhir  turns.   (Fig.  62.) 

VHp(mC»  Bandofff..— Two  roIlerH,  each  6  J  centimetres  (2i  inches)  wide  and 
6f  metres  (7  yards)  long.  Let  the  [vatient  place  the  hand  of  the  affected  eide 
on  the  opjKwite  ahouUler,  then  apply  the  initial  end  of  a  roller  on  the  body  of 
the  Bcupula  of  the  wmnd  side,  and  secure  it  by 
two  tuniB  made  by  conducting  the  roller  over 
theshoulderof  the  affected  side, down  thuouter 
and  posterior  sur&tro  of  the  arm  of  the  wime 
side,  iK'hind  the  j>oint  of  the  elbow,  thence  ol>- 
Iiquciyacr<.>ssthcfnint  of  the  chest  and  through 
the  axilla  of  the  sound  side  to  the  point  of  be- 
ginning. From  this  point,  carry  tlie  roller  in 
a  transverse  direction  around  the  thorax,  pac- 
ing over  the  flexed  elbow  of  the  aftoctod  side, 
thence  through  the  axilla  to  the  hack.  Carry 
tlie  roller  aguin  aver  the  slioulJer,  down  tlie 
outer  and  posterior  surface  of  the  ann,  hehtud 
the  ell>ow,  obliquely  aci-owM  the  fnmt  of  the 
chest,  through  the  axilla  of  the  sound  Ride, 
and  thence  around  the  cheat  and  ann.  The 
application  of  the  ob!i(|UC  and  eircidar  turns 
ie  continued  in  like  inaiuier  till  the  flexed 
ami  is  6rmlv  bound  to  the  anterior  surface  of 
tJie  <:hertt.  The  tnnm  ruiniing  ovfr  (he  slionl- 
deratid  windiug  round  tbe  outer  and  fKWterior 
Bur&ce  of  the  ami,  should  advance  towards 
the  pouit  of  the  elbow  by  each  overlapping 
tico-iriinls  of  the  preceding  turn  ;  the  circular 
turns  should  lUrrf-eiul  the  arm  and  chest  from  the 
point  of  the  cUkiw  by  uu^h  ciivering  one-tJiird 
of  the  preceding  turn.   (Fig.  68.)  veip«iu'i  bwHUg.. 

Bakdaurs  forthsHeab. —  Hie  Fiffure-qf-eight  Bandage  of  the  If  fad  nnd  Jaw. 
— ^This  bandage  is  (x>tnmonly  called  Barton's  bandage.  Ai-oUer  5  ocntinetrcs 
(2  inches)  wide  ami  -i^  metres*  (o  yaii.ls)  long.  When  this  bandatfc  is  U8e<l  fo^ 
tnu'ture  of  the  litwer  jaw,  ite  hiitial  extremity  is  plm/ed  on  the  lit^d  just  Ixs 
hind  the  nia-^toiil  process  of  the  sounil  side,  and  is  carritnl  under  the  occipital 
protuberance,  obliquely  upwards,  under  and  in  front  of  the  |inrietal  cmuionce, 
a<Toefl  the  vertex,  down  the  side  of  the  fees  on  the  sound  side,  beneath  tho 
jaw,  thence  uji  along  the  side  of  the  iace,over  the  top  of  the  liead  (passing 
over  the  other  turn  in  tiie  median  rnie).  under  the  parietal  entinence  t^i  tha 
point  of  eoninienceiucnt.    It  is  then  conducted  under  tlic  occipital  protuber- 
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ance,  forwawl  under  the  ear  and  in  front  of  the  chin,  and  thence  back  to  the 
point  from  which  the  roller  started.  Continue  to  make  the  figtire-oteidit 
turns  over  the  hcud  and  the  circular  turns  around  the  baAe  of  tlie  nkull  tiU^ 
bundage  is  exhuuHtcd.  Each  turn  should  eomjiletely  cover  the  preoediiw,u 
ilmt  the  baniltige  when  appUetl  should  look,  as  if  it  were  formed  of  BUiJgie 
turns.  In  onk-r  that  the  bandage  niay  not  be  caeilj,-  disphiced,  the  diibm 
intersections  sliould  be  pirmed.  "(Fig.  ti4.) 


pifc-.  ft*. 


Fig.  ti». 


VMtsn'a  1iknd>f«. 


7%e  Crossed  or  Ohliqw  Bandage  aj  lit 
AvfjU  of  Ote  Jaw. — A  roHor  5  ceotimtttv 
(2  inrhes)  wide  and  4}  nictros  (5  Tards)1oQi. 
Make  &st  the  initial  end  of  the  niuKUge  ^ 
two  circular  tunia  around  the  \'ault  of  toi 
cranium,  ^ing;  from  left  to  ritjht,  if  it  is  designed  to  cover  the  left  aiwfc  ot 
the  lower  jaw,  and  vice  rrrm  u  the  right  angle.  On  rttichinj;  the  hack  >^ 
the  heiul,  I'omiuct  the  bandage  obliquely  aoross  the  nup<>  of  tlie  neck,  nwlrr 
the  ear  and  the  jaw  on  the  sound  side  to  the  angle  on  the aflectetl  side.iirtM* 
np  over  the  tace  in  a  line  half  way  Iwtwcen  the  eye  iind  the  ear,  obUtjuflT 
across  the  top  of  the  head,  and  down  behind  the  ear  of  the  sound  eido ;  ftmn 
this  point  carrj'  the  bandage  again  under  the  juw  and  up  over  the  side  t»f  tbe 
face,  making  it  overlap  the  tKjwterior  two-thii-dB  of  the  preceding  turn,  tjieooi 
obItc|uely  across  the  ton  of  the  head,  down  bclniid  the  ear  of  the  H.nitiil  wd'. 
and  again  under  tliu  jaw  and  up  over  the  fa<«,  covering  the  |K>slt-rior  n»- 
thirds  of  the  second  upwaiti  turn.  Wlien  the  interpection  of  the  circnlar  uti 
tlie  de»'cen<ling  turns  is  reached  on  the  sound  side,  reverse  the  baudagv  iinl 
terminate  it  by  two  circular  tiimis  around  the  head.   (Fig.  65.) 

Tliis  bandage  will  be  found  xiscful  for  retaining  dn»*iiiigi»  un  the  Bideoftlf 
feoe  ill  ca»e.s  of  wounds  of  the  parotid  region.  Wlieu  employed  in  the  Irenl- 
ment  of  fraeture  of  the  nimus  and  neck  of  tlie  lower  jaw,  an  oblong  t^oinpraB 
should  be  ijlaced  between  the  seat  of  fracture  and  tlie  ahcviidin^  tunu  ol  tka 


baudagc 


T^e  Recurrent  Bandage  of  (he  Bead,—k  roller  6  centimetres  (2  incbc»|< 
and  4i  metres  (o  yards)  long.  Secure  the  mitial  extremity  of  tlie  n>Ilpf  i 
two  cfrcular  tunis  around  the  foreheail  mid  owiput;  on  reuf-hing  tbe  rn«itifc 
of  the  forehead  or  the  oecipital  protuberance,  diverse  the  roller  and  ciny  i* 
over  the  top  of  the  hc-ad  to  a  point  directly  oppwlte,  where  it  is  again  rererwi 
or  turned  back, and  conducted  back  over  the  vertex  to  the  ]K>int  of  coninii««- 
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^ment,  oveilappincr  oiie-tbird  or  ono-haU'  of  the  preceiline  tnni.  Thcae  recur- 
rent tiinw  over  tEe  i^umuiit  of  tliu  skull  iirc  rt'-i^atttl  tiU  ttie  top  of  t]ie  head 
IH  cntir*-ly  coverwl,  iifk-r  wjiich  the  Immlage  is  revewed  aud  two  circular 
tiirtis  arc  made  smmud  the  vault  of  the  craniuui,  to  Beciire  the  ends  of  the 
revurruiit  tiiruH  just  uhove  the  root  of  tho  uoge  and  U-low  the  oceipital  protu- 
Ik-i-hikx'.  (Kig.  CiG.)  While  thU  Umdage  U  heiiig  appUcd,  one  extremity 
of  tlie  rvforrent  turn  mu8t  be  kept  iii  piwition  either  hy  an  afisistaiit  or  by  the 
|iatient ;  the  other  extremity  nwy  be  ivtained  hy  the  euigeou  himself',  till 
they  are  made  faat  by  the  termiiml  circular  tuniB. 


Ft«.M. 


Fig.  l!7. 


ltM«R«nl  baBdasa  v(  lb*  Ifti. 


T-bHd«v«  vt  tli«  taw4. 
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7^t  V-himihgr  of  ihr  Jfend. — A  roller  5  centimetres  (2  inches)  wide  and 
8*  metrert  (4  yanU)  lout;.  Secure  the  Initial  exti-emity  of  the  mller  by  two 
cin-ular  tuniR  nround  tiie  vault  of  the  eraniiini,  aiidj  on  arriving  at  the  Imck 
of  the  hea<l,  conduct  the  roller  forward  under  the  ear,  over  theupjier  or  lower 
lip,  ae  the  caiie  may  he,  and  l>aekwai-<l  on  the  opposite  side  of  the  head  to  the 
occipital  pnituherunec  Thou  uuike  altenuite  turns  around  the  base  of  the 
crauium  unil  the  front  of  the  fa^T,  and  ti^-nuinate  the  Initidimt'  by  pinning  it 
dt  the  iiitei-«ection  of  thetunw  on  thotKn-ipiU.  (Fig.  67.)  Thi«  bandage  was 
Biipgfwtetl  l)y  tiio  ^vriter  for  the  pnriioseof  rotjiining 
dre»«iugs  on  the  lip  or  the  fnmtof  the  rhin,inc-a«e8  flR*  M. 

of  wound  of  thoiTO  jiartt^.  In  con»*eqnence  of  the 
tlireetion  of  its  tunw,  this  bandage  ufl'era  no  obstruc- 
tion  to  the  patient  0{H.'ning  his  nioutli,  which  'm  not 
the  ca»o  with  lijjrton'M  bandage  when  it  is  useil  to 
meet  the  Nime  iiKlieatioius. 

Otuer  Koli.er  Basdaqks. —  7^*  Jiecurrent  Hand' 
affc  for  iittimp^  ojhr  AmpuUiUoti.—A  roller  6-tji 
ocntimetre>)  (2-2^  inches)  wide  and  4^-0^  nititrcH 
(5-7  yards)  long.  After  tkvuring  the  initial  end  of 
the  roller  by  two  eiivular  tunia  around  the  Btunip, 
a  few  incJicrt  above  its  extremity,  revei-se  the  Imnd- 
age  on  the  under  or  posterior  snrfaue  of  the  stump, 
and  conduct  it  over  the  t-xtremity  to  a  point  oppo- 
site, on  the  upjier  atijieet,  thent*  iMiek  over  tlie  end 
of  the  stump  tw  the  ix)int  of  1)eginnhig.  Rc|>cat 
these  recurrent  turns,  e.a<^h  turn  uverlapping  the  jirooeding  hy  une-tliird  or 


li^ 


KMvmnl  bul*c*  fur  itumps. 


VCtOn   StTRQBRT. 

oiie-balf  of  its  widths  covering  first  one  half  of  the  end  of  tbe  titunip  anl 
tht'n  the  other,  after  which  niake  two  circular  turns,  to  fix  the  extremhies  i>f 
the  recurrent  turns.  If  considered  necessary',  the  stump  may  now  be  envel- 
oped by  spiral  or  spiral  reversed  turns  made  in  the  usual  way.   (Fig.  68.) 

In  addition  to  the  foregoing  roller  bandages,  another  variety,  denominated 
the  T-lwin<lage,  is  oeeasionaUy  u«?d  to  rt-ttiin  dresaings.  The  simplet^t  fonn  o{ 
the  T-lMimhige  consists  of  two  striiis  of  uiuslin,  one  a  tpansvorse  piece,  suffi- 
ciently long  to  j>ari8  once  or  tivice  around  the  part  to  which  it  is  to  be  applied; 
the  other,  a  longitudinal  piece,  wliicb  is  sewod  at  nah\  migles  to,  and  at  the 
middle  of,  the  trausvcrw  piece.  Tlie  longitudinal  piece  should  be,  as  a  rule, 
about  half  tlic  length  of  the  other.  When  two  longitudinal  strips  aru  attaclti'd 
U>  the  tnuiavorse  piece,  the  double  T-baudage  is  formed. 

The  Siiifft^  T-handagr  is  sometimes  applied  to  the  head,  to  kee]t  dressings  on 
the  scalp.  In  api'lying  it  to  thii*  jx>rtion  of  the  body,  ihe  transverse  piece  is 
carried  around  tlie  vault  of  the  cranium,  and  tlic  longitudinal  strip  taken 
over  the  HUinniit  of  thu  head  and  lieneutli  the  tmns^'crsc  strip  on  the  opposite 
side;  it  is  tlien  tunied  bauk  on  itself  and  pinned.  When  it  is  neeenwary  lo 
t!ovor  a  L'omidemble  surface  of  tlie  scaln,  the  longitudinal  piece  may  be  made 
of  snfticicnt  width  to  meet  the  particular  indication.  If  the  free  end  of  the 
longitudinal  piece  be  slit  into  two  tails  for  about  two-tiiirds  of  it^  length,  the 
single  T-bundiige  becomes  a  useful  means  of  keeping  dreeeings  on  the  pi-rineum 
aftiir  o}H-mti«iii,  as  in  eases  of  fistula  anil  abscusa  m  this  n*gion.  A\  lu-n  this 
form  of  T-lmndngL-  iy<  aiipliiil  to  the  jKi-rineuni,  the  ti-onsverse  jdee©  is  set-urvil 
arwund  the  iKnly,  just  abt>vo  the  jjclvis,  while  the  longitudinal  piece  U  brought 
dowTi  betwi\,'n  the  iia.tes,and  itri  tails,  separateil  so  as  to  poHs  on  either  side  of 
the  genitals,  are  i-amed  obliquely  upwards  and  outward^  and  fastened  to  the 
transverse  piece.  Another  modiiii.'ation  of  the  single  T-ljandage  is  employed 
for  the  car.  The  mollification  (.•onsist-s  in  attaching  one  end  oi  an  ear-*ihaped 
jdeoe  of  muslin  to  the  tvntrt?  of  a  tninsveryc  strip;  to  the  otber  t'xtn.-niity  of 
the  ear-«ha]ied  piivo  is  sewed  a  longitudinal  strip.  If  it  is  designed  to  retain 
u  dreeing  on  tne  surface  of  the  heiul  immediately  around  the  ear,  h  slit  is 
made  in  tlie  ear-slmped  piece,  through  which  the  auricle  paes«i. 

The  DqhU^  T-handagf  is  a  convenient  meaua  of  ivtniiiing  a  dressing  on  iho 
nose.  In  it« ajijilicution,  tliL-  portion  of  the  transvei-se  strip  intenening betwi-en 
the  attflfhuiciitrt  4if  the  longitudinal  pieces,  is  p]aee<l  on  the  upper  lip  bellow 
the  nose ;  the  longitudinal  iiie<*s  are  then  brought  up  along  the  sides  of  the 
nose  to  its  root,  whure  they  cross  each  other ;  tJicnee  they  pass  over  the  top 
of  the  head,  and  are  secured  by  the  extremitict*  of  tlie  transverse  strips  which 
are  carried  around  the  head.  Tlio  double  T-bandage  consisting  of  a  brnad 
tninsverse  piece  of  muslin  with  two  narrow  longitudinal  strips  sewed  to  its 
upjicr  border,  is  the  best  bandage  in  use  for  retaining  di^easings  on  the  •  ht^t, 
es|>ecially  arter  operations  on  tiie  mamma.  The  transverse  piece  should  lie 
aljout  26j  centimetres  (8  inches)  wide,  mid  long  enough  to  i>as8  one  and  n 
quarter  times  around  the  thorax.  Tlie  two  longitudinal  strins,  each  ulMxit  5 
centimetres  (2  inches)  wide  and  51  centimetree  (20  inches)  lone,  sliould  he 
attached  to  thu  truiii^vurse  piece,  a  sliort  distance  aikart,  one  on  cither  side  i^f 
it«  middk'.  The  transverse  p^eee  is  carried  ai"ounn  the  chest  and  piune<i  in 
frtint;  the  longitudinal  strii>s  arc-  bnmght  directly  over  the  shouldera,  and  «> 
cun*<l  by  pins  to  the  upi^T  margin  of  the  broa*!  piece.  ' 

Another  fonn  of  bimiUige,  termed  the  ^iwy,  is  oiT-asiunally  found  serviceable 
iu  cases  of  frueturv  of  the  lower  jaw,  and  in  keeping  dressings  ou  the  nope  of 
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_.e  neck,  the  ch'm,  or  other  partfl  of  tho  body.  To  mnkoi  a  sling,  or  /our- 
Uuled  bawlnife^  take  a  piece  of  broart  haiidage,  long  eiiougli  to  eneime  the  [lart 
to  which  it  i»  to  be  applied  and  to  rn-ertap  »  little,  iind  split  both  cmU  to- 
wards the  centre.  The  central  jwrtion  of  the  piet-c  thus  trttatetl  \»  ealle<l  the 
hod;/ ;  the  extremities  tho  tmh.  To  apply  the  four-tailotl  bandit^t-  to  the  uape 
of  the  neok,  plnt-e  the  btKly  directly  over  the  dressing  whieh.  it  is  debigtwd  to 
retain,  and  carry  the  iipiH*r  tails  ai-onnd  tho  foreheml  and  the  lower  tails  aronnd 
tlie  neck,  where  they  may  bo  secured  by  pins.     A  fiiniilar  Ijandage  may  bo 

tuned  as  a  teiuporarj-  support  in  cases  of  fracture  of  the  lower  jaw.  The  Ixniy 
of  the  banda£^  ia  pJact^l  beneath  the  chin,  and  the  upper  tiiils  are  directed 
backward  below  the  ears,  towards  the  occiput ;  before  seciu'iug  tJiese,  tlie 
lower  tails  are  carried  u]i  the  side*  of  tho  face,  rrossenl  on  the  vertex  and  se- 
cured by  iiiiif*  where  they  tenuiimte.  The  lower  tails  aiv  tlion  crotwcd  IkjIow 
the  occipital  protubemnee,  and  brought  above  the  ears  towania  the  forehead, 
where  tney  are  pinneil  togetlior. 

The  Many-taiiai  Bandage^  or  the  Bandage  of  Sctdtdus,  is  a  convenient  dreits- 
iu  MJino  eases  of  compound  fracture  or  severe  wounds ;  for,  after  it  has 
oiKT  applic'l,  it  can  be  renewed  without  diHturbing  the  affoct*xI  part.  It 
w  made  by  cutting  a  i-oller 

bandage   into  tho  requisite  t'HS*  69. 

number  of  pieces,  each  long 

>enouf2;b  to  go  around  the 
|»rt  and  overlap  5-7J  ceriti- 
meti-ws  (i-8  incnes).  These 
pieces  are  disjKwod  in  such  a 
way.  under  the  ptrt,  that 
the  tiret  piecp  shall  be  ovor- 
lap{)ed   by  the   second,  the 

•  second  by  the  third,  and  so 
on, from  below  upwards;  the 
extremities  of  the  last  piet-e  BM»ii»«fi.i/Beiiiii)«». 

are  secureil  by  pins.    (Kig. 

69.)  Whenever  it  i$  niH-essary  to  change  strips  that  have  become  soiled,  it 
can  Im*  n-adily  done,  without  raising  the  lindi,  by  pinning  fresh  piet-es  of 

■  iMudage  to  thtwe  which  are  soiled,  when,  as  the  latter  are  pulled  out,  tho 

■  former  are  dmwn  beneath  the  limb.  This  bamhige  hi  sometimes  made  by 
sewing  a  longitudinal  piece  to  the  middle  of  the  several  strips;  this  arrange- 
ment, however,  w  objec^tioiiable,  as  it  prevents  single  strijts  from  being  removed 
when  they  liavo  become  soileil. 


I 


Haxdkbrcuibp  Bandaue3. — ILmdkerchieft  orsqoare  pieces  of  muslin  may 
be  resorted  to  witb  advantage,  in  many  cases,  as  provisional,  or  even  ad  mmia- 
nent  dressings.  M.  Mayor,  a  Swiss  siirge<in,  reducotl  the  application  ot  hand- 
kerchief dressing  to  a  system,  iiesirlv  (iftv  ^xilrs  ago,  whence  these  bnndages 
are  [generally  twictfi  "Mayor's  han»lkert':liiefs."  The  various  liandkert^hief 
iMinibigeH  are  all  modifications  of  The  i*iniplc  handkerchief,  or  square  pio*x'  of 
muiiUu.  The  different  forms  that  the  handkerchief  is  made  to  assume  arc 
(1)  The  Ohioiig.  made  by  simply  folding  the  sijuare  once  on  itself;  (2)  the 
Truing/e,  nuule  by  bringing  together  the  diagonal  angles  of  a  square,  the 
parta  of  the  triangle  lieing  the  base,  the  ni>ex  or  summit,  and  the  angles ;  (8) 
the  OranUf  formed  by  folding  a  triangle  trom  itn  summit  towunls  it^basc; 
and  (4)  the  Cotti,  a  cravat  twHsted,  the  parts  of  the  cravat  and  the  cord  being 
the  body  and  the  extremitiiAt. 

LTliis  system  of  provisional  drossiugb  lias  an  elalwnite  nomenclature  founded 
voxl  I.— J12 
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upon  the  t^bajH!  of  the  ImmlagOH  and  tlie  luiatomical  desi^stion  of  the  parts 
to  which  thoy  are  to  be  Hj^ilied.  The  eteeiitial  point  to  he  home  m  mind  in 
tljc  upplicatinii  of  tliose  drei«iiig8,  itt  that  the  base  of  the  triangle^  or  the  bodj 
of  the  cravat,  is  to  be  placed  on  tJie  [»art.  tlie  dt^tt^i^mtioD  of  whicli  ftjrmB  the 
first  portion  of  the  name  of  the  bjintlage.  The  angle*  or  extremities  are,  u  t 
rule,  x-arried  around  the  part,  and  either  knotted  or  tautened  vnth  pina.  The 
advantage  of  this  arrangemeut  of  the  iiameti  juay  be  illustrate*!  in  the  case  of 
the  Oeeipito-Frontal  Triangle,  or  the  Fronto-Otripito-Ijihial  CVnvat,  The 
name  of  the  former  indicates  that  a  haudkerehiel,  in  the  t^hapc  of  a  tri- 
ang:Ie,  ii«  to  be  used,  and  that  it>t  base  is  to  be  applied  to  the  oeeiput.  and  its 
angles  earrit^i  around  Ibe  lu'atl  to  the  frontal  region  ;  that  of  flic  hitter  denotes 
Uiat  a  liandkerehief  folded  in  cravat  fonn  is  to  lie  enijtloyed,  \U  \xx\y  beii^ 
placed  on  the  forehead,  and  il^  extremities  eroseed  on  the  occipital  region 
and  terminated  «m  the  npper  or  lower  lip,  na  the  case  may  be.  ^_ 

FrcED  I)RF.ssr?i«g,  or  IlARDESiXfl  BaniiAQBS. — A  greiit  variety  of  8uli8tane«ff 
are  use<l,  at  the  present  time,  to  give  greater  fixity  and  solidity  to  twndage^  in 
the  treatment  of  fixicture>j  and  other  surgical  affectionft.  The  subetancea  most 
commonly  employed  in  tlie  pre^>Hration  of  iixed  dreeisinga  are  plaster  of  PartB, 
or  ^p»uni,  Htari'h,  and  uilieate  of  potu^Hium;  other  materialH  arc  H<inietiraca 
U8CU,  among  which  may  be  mentioned  a  mixture  of  chalk  and  gum,  a  combi- 
nation of  oxide  of  zinc  and  gUie,  glue  alone,  and  jwrufiine. 

flayer  of  Pari'*  Bandage, — The  planter  for  thifl  purpose  ehoald  be  the  extr«r 
calcined  variety  used  by  deutista  for  taking  caata  for  teeth,  and  by  modellers. 

If  it  is  not  fredh  and  free  from  moisttire,  it  will  liul 
yig-  W.  to  serve  the  purpoee  for  which  it  is  used.   Thishttnd- 

age  may  be  applied  in  two  ways:— 

yirst  Mt-thoa.     Add  dry  plaster  to  somecold  water 
in  a  basin,  and  stir  the  mixture  till  it  becomwof 
the  consistence  of  cream.     Thus  prepared,  the 
ter  may  be  amcaretl  over  the  surtace  of  a  bant 
on  a  limb;  or  a  bandage  previously  wetted  roar 
loosely  rolled  in  the  piaster-ereani,  and  then  applied. 
Strips  of  bandage  dipjiod  in  plaiiter-cream  arc  some- 
times appHe<l  after  the  manner  of  the  Qiany-tailed 
bandage  of  Bcultctus.     To  render  the  surface  of  the 
dressing  smooth  alter  it  has  Knin  applie<L  in  cither 
of  the  above  ways,  a  little  dry  ].>laster  may  be  rubbed 
over  it. 

Seconil  Method.  The  baudogos  ueed  in  this  method 
are  made  of  some  loosely-woven  material,  such  as 
cross-barred  muslin,  mosquito-netting,  or  (what  is 
far  better  than  either)  crinoline,  a  suostance  recom- 
mended by  Prof.  Sayre.  This  material  is  cut  into 
stripe  6\-l^  centimetres  (2^  inches)  wide  and 
4J-0J  metres  (5-7  yards)  long.  Ah  thcBc  strips  are 
looHcIy  rolled  into  cylindera,  dry  plaster  ia  rubbed 
into  tnoir  nieshes,  either  by  hand  or  by  means  of  » 
maehine  called  a  plaster  bandage  winder  (Tig.    70). 

Bandages  thus  prei>ared  may  be  kept  ready  for  um 

r<?^^' .^li^lSB    in  some  aiivtight  receptat'lc.     Before  applying <iw 

of  these  bandages,  it  is  pbiccd  on  end  in  a  basui  of 

tepid  water,  sufficientlv  deep  to  cover  it  entirely, 

ipparetai.^  w^n^    p  m  t       ^^  ^  ullowcd  to  remaui  till  the  bubbles  of  air  ceve 


I 


cucApc  through  the  water  from  tlie  »piK*r  ctid  of  the  toWct  ;  it  is  thci»  tjikon 
out  of  tlie  water  aail  timily  squec^zeil  iR'tween  the  handd,  to  removu  the  cxa'** 
of  liquid,  when  it  ie  ready  for  applicatiou.  Wheu  two  or  more  baiidujfes  are 
to  be  used,  a  dry  bandage  should  always  bo  put  in  tlie  wator  bofon;  the  satu- 
rated otie  ia  takeu  out ;  if  this  be  duue,  them  will  lie  no  uiiuceessary  delay  in 
the  ap])Ucation  of  the  ilaissing.  As  a  roller  \n  applied,  the  fturface  of  the  tiinw 
should  be  gently  HnitKithed  by  the  oi>emtor  or  by  an  a«*i(stant,  in  order  that 
the  plaster  niuy  l>e  uniformly  spread  over  tlie  surface  of  the  dreastng.  Three 
or  four  thicknctweB  of  baudage  are  usually  flufiicient. 

Pliwtor  bandages  should  never  be  applied  directly  upon  the  skin.  The  beet 
protective  for  an  extremity  is  a  flannel  i-oller,  or  a  light  woollen  stockuig;  for 
the  trunk,  a  olosely  tittinjj  kjiitted  shirt  or  vest.  If  baudagee  witJi  dry 
plaster  well  rubbed  into  their  meshes  are  evenly  applied  to  a  part  after  beiug 
thoroughly  tyituratwl  with  wut<T,  there  will  be  no  ueed  of  suieariug  the 
suceeasive  layers,  or  the  outer  surface  of  the  dressing,  with  plaster  cream. 
Under  favorable  circumstances,  a  phwter  bandftgo  becomefi  perfectly  firm  in 
from  fifteen  to  thirty  rainut*«,  and,  imlikc  the  other  fixed  dressings,  it 
expands  a  little  as  it  hardens.  A  small  quantity  of  size,  or  stale  beer,  put  in 
the  water,  will  retard  tlie  setting  of  plaater ;  on  the  other  tmnd,  the  addition 
of  a  little  wait  will  hapten  it.  • 


The  removal  of  a  jdaster  bantlflj^o,  as  well  as  other  fixe<l  dressings,  may  be 
accomplished  by  flitting  it  up  with  a  stout-hlatled  knife,  or  witli  fieutin's 
or  Von  Bruns's  pliers.  {Figs.  71,  72.)      The  writer  has  recently  had  made 


F(«.  71- 


Vkb  Brans'*  pilar*. 


a  plafitep-bttndage  saw,  nf  the  sluipo  ropreaentoil  in  Fig.  73,   which  greatly 
facilitates  tlie  division  of  thcHe  Imnda^es.     It  is  neecttsory  tluit  the  teeth 


Fig.  7S. 


8»«  tdt  r«aio«lai(  plMlar-at-rarli  bsadaf**. 


should  be  widely  set,  ao  that  a  witlo  groove  may  be  cut  ia  the  baudage  for 
the  free  {taaaagc  of  the  saw. 
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Stat^fted  Bandage. — The  starch  18  first  inixo<l  with  onongh  oold  waiirr  to 
niako  it  of  tlie  troasistc-nc*  of  cream ;  then,  n»  the  mixture  is  stirrofl,  boilji 
wulor  iw  crniiually  lulded  to  it  till  it  btHOHM-H  a  cKar,  tliiikiH})  mucil 
whifb  is  Known  m  "  clyjii'-!»taix-h."  Tlie  stnn-li  mucilage  iw  HHinti^l  with  % 
brush,  or  sitii^red  wifli  the  liiuiil,  over  tlit>  outer  Hurfu<^v  of  thu  hjiiiJu^;tsi  as 
iht^y  nru  iijipliwl  to  a  liml».  To  ifive  adilitioiml  ftnm»fn't,  i>ieot«  of  |ioste>- 
board  cut  or  torn  of  the  rttiniflite  size  and  shajx-,  aini  tnormighly  ttnalcMl  in 
atarch,  are  eoinL'times  plaeed  l>etween  the  layera  of  bandage.  In  order  that 
thi're  may  be  no  lijibility  io  dan.^*rouw  c-on»triclion  of  a  part,  only  those 
bandages  that  have  biwn  wawhcil  and  well  ><lirmik  should  be  u»ed  with 
Btarcli.  The  utairlnil  ImndagL'  dries  verj'  slowly,  rtxiuiriiig  from  twen(y-fuur 
to  forty-eight  hours  before  it  bec-omew  firii». 

Gum  and  Chalk  Bandage. — For  this  bandage,  a  mixture  of  the  two  mib- 
Ptaneeti  va  made  by  adding  tu  equal  [lartit  of  powdered  gtuu  arable  and  prtv 
cipitateil  chalk,  enough  lK)ilitig  water  to  bring  the  uiatM  to  the  ootmistonce  '»f 
crcjitn.  Tliis  dret^ing  is  applied  in  the  same  manner  a^  the  pri.><-eilitig;  it 
reiptii\-s  only  five  or  hIx  hours  to  harden,  and  heuee  ia  to  be  preferred  to  the 
Btaivhod  banilagc. 

Silicate  of  Potassium  Bandage. — When  Hilicatc  of  |>otaefiiuiu  (liquid  glafie) 
\»  employetl  to  »tiflcii  bimdagos,  it  is  jmiutod  over  the  several  layers  of 
Uuidage  with  n  broad  brimli.  It  takt-t*  about  the  same  length  of  time  to 
W><-nni<.-  firiii  as  the  Ktan^hed  l>iitidage,  and,  nidess  waslinl  baiulngi'H  arv 
employ(Hl,  its  iwc  la  attondod  with  tht*  aanie  daiigc'i'x>nj^  liidnlity  to  Htrangu- 
Irttion  of  the  timb.  In  consequence  of  the  ready  aolubiUty  of  Bilicat*?  of 
jK>taa»inm,  the  bandage  may  be  easily  cut  up  with  scissors  after  it  has  been 
Boftened  by  the  use  ot  warm  water. 

Paraffiiie  Bandnif-.—Oiwi  diwiilvantflge  attributod  to  the  foregoing  fixed 
dressings  is  their  Ualiility  ti>  booome  otlensivc  from  the  uliforption  of  ili«- 
chargca,  especiallj'  in  «i**e«  of  com^Kmnd  fnuture^  Mr.  I^wnon  Tait  claims 
that  paraffine,  in  consoriuence  of  its  non-absorbeiit  property,  is  not  ojKti  to 
this  ul)jo^-tiou.  Parafliiic,  which  melts  at  from  106*^  to  120'^  F.,  is  kept  in  a 
liquid  Ktjite  by  being  iilaccd  in  a  bowl  tloatiiig  in  hot  water;  it  may  be  most 
eiMiveineiitly  uppliixl  by  passing  tbruiigh  it  HaiUH^l  bandages  of  loose  texture, 
aw  they  ai-o  heiiit;  plm-cd  npiui  a  limb.  In  the  ctiurso  of  rive  or  ten  minutea, 
the  banthige  will  become  hriu,  and,  if  it  be  dc*?med  necessary,  the  dreeaing 
may  l>e  Btrengthfned  by  brushing  over  it  melted  jMuaffiiiv.  i^houtd  the 
coatiug  of  pumHine  crack,  thu  damage  luay  be  caiiuy  repaired  with  a  hot 
wire. 

Glut  alone,  as  used  by  the  late  Mr.  C.  Do  Morgiui,  or  in  combination  with 
oaeide  of  ziru^j  as  suggested  by  Dr.  Levis,  may  m  employed  to  tuiUce  fixwi 
dreniiiga  It  dtxss  not  {mmscss  any  decided  advantages  over  the  nuitcrials 
already  noted,  to  compcusate  iu  any  way  tor  the  uicreased  trouble  which 
attends  its  application. 


Revtjlsios  and  Count er-Iukitatiok. 

It  has  been  demonstrated  by  experience  of  the  most  positive  character,  ^ 
that  artificiid  irritations,  under  favorable  clrcmustauccs,  have  a  ducidt " 
cftcct  iu  modifying  a  great  varietv  of  morbid  procesBCS.     The  Babstauctf^ 
employed  to  excite  external  irritation  arc  termed  vouiUer-irritarUs ;  aitd  the 


extent  of  tlifir  action  varies  from  the  production  of  fatiperficial  rednoBs  to  tho 
complete  destruction  of  the  vitality  of  the  part  to  wliit-h  they  are  a[>plied. 

Rubefacients. — These  agcnts»  in  fnnpcfpienee  of  their  irritating  prajKirtiet!, 
jxcitc,  when  applied  to  the  nurfaee  of  the   hojy,  intc'DHe  i-cdncBM  and  eon- 
tion  of  the  skin,  whieh  are  of  temporary  duration  only.     AVheii  it  \& 
le^inihle  to  make  a  quick  impression  on  the  skin,  flannel  floths  wrung  out 
)f  liot  water  and  laid  upon  the  jwirt,  will  answer  the  purpose  if  they  aro 
frequently  renewctL 

Oil  of  'turpentine  ia  not  unfrcqucntly  used  aw  a  counter-irritant,  in  the  form 

of  8tur>c8.  .  ThoHe  are  made  eitlier  by  sprinkling  tlie  oil  of  turpentine  over 

^flfloucl  cloths  that  have  boon  wrun^  out  of  hot  water,  or  by  dipping  theso 

Riot  clothft  into  warm  turpentine;  m  either  caete  the  excess  ot  turpL'ntino 

should  be  squeezed  out  of  the  stupes  U'fore  they  are  applied.     A  turpentine 

stupe  ought  not  to  Ijw  left  on  longer  tlian  twenty  niiTiutei*. 

B     A  few  drojw  of  rhhtruform,  on  u,  piece  of  flannel  or  fnldol  najiktii,  confined 

■lo  the  skin  by  oiled  hiIIc,  will  quickly  excitu  a  rviljcfacicnt  yffLvt. 

Miistant-fiour  is  probal)ly  more  often  employed  att  a  rubefacient  than  any 
other  BubflUmce.     Of  the  two  varieties  of  mustard,  Kiiiapis  alba  and  t^iiiapis 
ni^ra,  the  latter  is  the  more  powerful — a  fact  tliat  ought  not  U)  be  Inat  sight 
"  >f  III  the  ut*c  of  thciH.'  substancea  oh  revulsivcc!.     The  advantage  attending  the 
of  this  material  is  the  fiiM:  with  which  its  sjK'cifitt  action  may  be  ivgn- 
itcd.     The  iisiml  nifthtid  of  pn^paring  a  siHnjiistu  is  to  mix  the  iiuiKtanl-floiir 
ith  warm  water,  and  spread  the  paste  on  muslin  or  paper.     The  surface  of 
le  sinapism  should  l>e  covered  with  some  thin  material,  such  as  gauze,  to 
>rovont  any  of  thu  nmstanl  fhmi  sticking  to  the  skin  when  the  application 
removed.     The  intciisily  of  the  irritating  eUcct  of  mustard  may  be  dijiiin- 
hed  by  diluting  thf  niiistjird-tlmir  with  whwit-flour,  Indiau-nieid,  or  linstH.'*!- 
leal ;  thu  usiud  j)n.iiH»rtiohs  aiv,  for  the  bkrk  variety  about  on«-half,  for  the 
rhite  one-third.     A  siuapism  of  this  stri^ngth  may  be  allowed  Uy  remain  tor 
period  varying  fr<mi  tifhsin  t<i  thirty  minutes,  according  to  the  texture  of 
'le  skin  and  the  rtciudatioun  of  the  patient ;  its  action  should  never  be  allowed 
extend  to  vesication,  i«>r  a  blister  pn-iduc-ed  by  mustunl  is  excetwively  painful, 
Jid  slow  ill  hrttling.     After  the  ivnioval  of  a  inustartl  iKiultiw,  llie  irritated 
irfaoe  of  the  skin  slionlil  Ik-  jirotecte*!  by  a  pie<ie  of  lint  sniean-*!  with  oxide 
r  einc  ointment  or  (loulard's  cerate.     A  itiu-thrrtt  foof-fftlJty  nmde  by  putting 
tablesiKionful  or  two  of  nmstard-tlour  into  a  hui-lcct  or  foot-tub  of  water  at 
temperature  of  105°  F.,  is  an  efficient  method  of  tpiickly  exciting  rovul- 
Ive  action.     In  the  emuloyinent  of  counter- irritants  with  jiatients  who  arc 
a  wmiattteH'  stat*.',  or  tfwply  under  the  iiifincnce  of  a  iinrt-otic,  t-are  must  be 
>bflerve<l  that  the  applicatinns  are  not  too  long  coritunied,  lest  troublewjme 
>nsequences  should  arise  as  a  result  of  the  ini|tairi^l  vitality  of  the  tissues,  or 
a  temporary  lo^s  of  the  seusatiou  of  the  t»itlent. 

Vmicasts. — These  substances  are  employed  when  it  ia  desirable  to  make 
more  docidwl  and  imnnanent  eount*>r-irritaiif  effect  than  that  produced  by 
le  use  of  rulM'facieiita.  By  their  ST)tH-ifit:  action  on  the  skin,  they  taiuse  an 
Tuaioii  of  Hcrum,  or  of  serum  ami  lymph,  Iwneatb  the  cuticle,  givnig  rise  to 

iicles  or  blisteiv,     ^V'^lell  there  are  indiiyitions  for  rapid  vesication,  it  may 

pro<luced  by  tlie  application  of  tiie  mjua  amynonia:  fortior^  or  oi'  clUorvfomn. 

uinned  to  the  surface  of  tlie  Ixnly  by  an  inverted  wutch-glasB;  or  by  tlie 

tployment  of  iron  lieaitetl  tn  boiling  water.     The  substiuice  mot^l  commonly 

"'orted  to  tor  producing  vesication,  is  cantharis^  or  Spanish  Hy,  which  may  be 

^1  in  the  form  of  a  ivrate,  or  in  combination  with  collodion.  Tliero  is  etill 
lotiier  tbnu,  the  eautharides  iia[ier  {cfiarUi  atnihariiliit)^  whicti  is  considered 
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by  som©  more  elegant  than  either  of  the  above  preporattona,  and  nearlj  as 
etficicnt.  TIic  most  convenient  way  of  using  the  cmttum  canthariflia  ia  to 
Kiireiul  it  on  n  piec-c  of  adht'«ive  or  diaeli^lon  pliiHt-er,  leaving  a  margin  of 
about  14-2  centimetres  (J  to  |  of  an  inch)  wide,  uncovered,  which  "wiU  adhere 
to  the  Bkin  and  tliuH  hold  tlio  hIiHtET  in  pot^ition.  The  average  leiwth  of  tinu> 
tliat  a  tly-blinter  may  bo  nllowe*!  to  remain  in  contact  with  the  slEin,  is  from 
WiX  to  eight  houw ;  then  it  should  be  removed,  and  the  part  covered  with  a 
flaxsewi-nieal  jK>ultk'e.  A  bUater  raise*!  in  thiri  wuy  b*  not  verj-  painful,  nor 
i^  it  apt  ti>  lie  t'ollowiHl  iiy  stnnigtir^'.  In  ca-sos  in  wlurh  the  skin  i»  deli>-«ie. 
or  in  wliich  urinarj*  irritation  is  iipprt-bt-nded,  camplior,  alone  or  in  conibina* 
tioii  with  opium,  may  lie  itictorporatcd  with  the  cerate  before  it  is  applied. 
CttniharidnlcoUoiiiony  pah)t«d  on  the  rikhi  in  three  or  four  layen*,  with  »  camel'a- 
liair  bniab,  is  the  bent  meana  of  blisterinic  in  caeca  of  maniacs  or  other  patienta 
whtt*e  moveiuentB  are  not  easily  coiitrt)!)^!  ;  it  is,  likewise,  a  very  cunvcuient 
applicutioii  for  uneven  or  irregidar  Hurlaccs.  BlisterH  niiwt  l»e  caiitioiwly 
lifted  with  clnldreii,  even  with  Inoiw  who  are  robust,  and  tbey  art.-  jxwitively 
contra-indiiiited  in  the  case  rif  ohildix-n  «iifl'eriiig  from  any  loiv  fonu  of  di««aMe. 

When  a  blistered  surface  is  to  l>e  lienlcd  aK  quickly  ah  jjowible,  the  veaicle 
phould  Ik?  carefully  punctured  at  the  most  dependent  twiiit,  lo  let  the  Bcnun 
eMcajx'.  and,  without  detjiching  the  cuticle,  the  [lart  should  be  covered  with 
oxide  of  zinc  ointment  or  simple  cerate.  If,  on  the  other  hand,  there  is  need 
for  kc'ei»iiig  up  Ihc  derivative  etfec-t  oi  a  hlisTer,  the  cuticle  should  l>e  stripped 
otf  and  the  dcinidiil  «uriacr  tiressed  %nth  savine  »«rate  or  mezcreon  ointmoit, 
or  tJie  t'oni]w>und  resin  cerate. 

titrate  o^'  silver  itt  soinetimes  applied  to  the  akin  for  tlie  purpoee  of  exciting 
coiuitei-irritation.  A  strong  solution  of  tliis  salt  may  be  uBed  where  the  on- 
ject  is  sinjply  to  pnnluce  rubefaction ;  but,  for  tlie  purpose  of  exciting  viwica- 
tion,  preference  shouUl  1»  given  to  tlie  solid  stick.  Frooiy  aii)>lied  to  the 
scrittum  in  this  fonn,  nitmte  of  silver  is  thought  by  some  surgeons  to  be  effi- 
cacious in  abating  an  oeutu  opidid}initi8. 

AcnptrNcTl'BR. — This  method  of  exciting  connter-irritation  ia  effected  by 
thrusting  neerlles  dc^-ply  into  the  Bidicutaneoua  tisaues,  where  thoy  ar<?  allouid 
to  remain  for  a  varijihlc  length  of  time.  The  noodlra  flhouhf  be  of  fltocl« 
iMilifthed,  strong,  charji  jiointed,  and  from  5  to  10  centimetres  ("2  to  4  inches) 
long,  and  should  have  rouinl  mctjiUic  heads,  or  be  tixetl  in  cyluidrical  handles. 
In  mtrofhicing  the  uccdlct*,  the  skiu  should  be  made  ten»o  bctn'ceu  the  thumb 
and  iiiigein  of  tbc  left  hand,  while  each  ncwlle  is  forced  through  the  ititogtmmit 
into  tlic  dwp-seated  stmctun.'s  by  a  nitatory  motion.  As  it  is  wilhdravra, 
the  skill  around  vm-h  iieinUe  ouyht  to  Ijc  supjMjrted.  In  peribmung  the  *»i*- 
rntion  of  acupuncture,  certain  hx-jilities  containing  important  organa,  aui-ii  ai» 
Uii-ge  bloodvesai'ls,  the  viscera^  joint«,  etc.,  must  be  avoided.  Aeupuiittura- 
tioii  lias  been  found  of  service  in  cases  of  dwp-seated  neuralgia,  especioUy  of 
tlie  sciatic  nerve,  eases  of  muscular  rigidity,  ohetinate  rheumatic  atTcctiona^  etc 

Isst'BS  are  uloore  made  artificially  by  the  application  of  caustics,  or  tlif 
moxa,  or  by  the  use  of  the  knife,  for  the  purjxxH'  of  relieving  either  local  or 
gcnomi  dis»yi»e  by  establiBhing  a  jjenuanent,  derivative  action.  When  tiicr 
are  twtablishwl  with  a  view  of  produciuc  a  drain  on  the  system,  certain  BJtuii- 
tiuus,  such  as  the  naf^te  of  the  neck,  the  insertion  of  the  deltoid  muscle  on  tlif 
outer  side  of  the  arm,  and  the  outer  asjiect  of  the  tliigh,  should  Ix-  seleetrti: 
for  in  these  localities  the  sniicutaneoufl  areolar  tissue  is  abundant,  and  tb«« 
are  no  iniiMH-tant  b1oo<Iveset>ls  or  ner\'eti.  In  the  case  of  lo<ail  atlectioiis.  l'i^ 
cumstaiHx>  will  dctenuinc  the  jwints  at  which  issues  are  to  be  made.  Salient 
poiutii  of  the  skeleton  wid  the  immediate  vicinity  of  lacge  blood  vol— In  aad 
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Brvee  shouUl,  however,  alwayn  be  avoided.  The  plan  UHiially  pnictiftcd  in 
':iaff  un  iasuu,  is  to  pn)tect  the  surrounding  skin  by  t^ovcring  it  with  a 
of  adbosivx'  or  diac-hylim  iilaHtor,  in  wliich  »  }iole  in  tnit  a  Uttlc  snittUcr 
the  prf>jK)?>e«l  fsi'har.  A  riiigof  wax  niay  hv  used  instcud  dl"  plaster.  A 
nnall  piece  of  cuustic  |K>taA8a,  or  Vienna  oauntic  made  into  a  pat<to  by  mixing 
it  with  a  little  alcohol,  is  placed  in  the  hole,  and  kopt  in  position  by  another 
strip  of  plaster,  bi  an  hour  or  two,  the  strips  of  plaster  should  be  removed, 
and  the  |Mirt  wiwlieil  with  vinegar  and  water,  to  clieck  the  further  ai-tion  of 
the  wiiirtlit.- :  ii  poultice  of  fluxseed-meal  ahould  then  be  applied,  to  hatnten 
the  t*o^jiinition  of  the  sloutjh.  The  ukvr  remaining  aftvr  thu  removal  of  the 
eschar  may  \)e  kept  from  nealing  by  jiiaeing  in  it  an  is.me-fx'd  or  a  //fnss  bead^ 
which  may  be  maintained  in  position  by  means  of  a  small  compress  of  lint 
ktd  a  Htrip  cif  plaster ;  or,  if  the  issue  be  on  the  ana,  by  a  wire-gauze  armlet 
*  The  iiinxtt  is  occasionuUy  utH>d  to  make  an  issue,  but  its  appaciition  is  so 
painful  that  a  local  ai«v»thetiL-  should  then  alwiiys  be  eniployed.  Tlie  muxa 
w  comiKWud  of  some  combustihlo  materiul,  sut-h  an  cotton,  lint,  apiric,  the 

Sith  of  the  sunflower,  et^.,  rolled  into  cylindrical  or  pyramidal  simi»e,  and  id 
©eig^ned  to  be  burnt  in  contact  with  the  skin,  for  the  ]mr|>oBc  of  pn«lucing  an 
tiseluir.  That  the  combustion  of  the  moxa  may  Ijc  mure  rapid,  and  the  pain 
att4.mding  its  upplicution  less  prolonged,  it  is  customary  to  make  it  of  cotton 
or  lint  impregnated  with  nitrate  or  chlomte  of  potiiswinm.  To  facilitat*!  the 
upplii^tion  of  the  moxa,  u  convenient  inntnimcnt  called  the  portr-nioj-tif  or 
'  moxa-bcaror,"  may  be  employed.    (Fig.  74.)      The  oecbar  left  in  tbo  skin 


Pig.  74. 
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tcT  the  burning  of  the  moxa,  is  somewhat  greater  in  extont  than  £he  baae 
tf  the  latter.  The  treatment  of  the  slough  and  of  the  ulcer  is  the  Barae  as 
"iflt  deacribeil  in  tiio  preceding  paragraph. 

T^te  hti/c  may  Iw  rewjrteil  to  lor  establishing  an  issue,  either  by  raising  the 

itugumcnta  and  cutting  them  IVoiu  within  outwartls,  or  by  making  a  crucial 

icision.  well  down  into  the  sulwntaneous  areolar  tissue,     Tiwucs  made  in  this 

ray  ar©  always  troublesome  to  keep  open,  and  heuce  this  method  is  not  often 

tised. 

Thr  Sbton,  which  is  simply  a  subcutaneous  issue,  or  a  sinus  with  two 
Miings,  is  established  by  introducing  a  narrow  strip  of  muslin,  a  small  roll 
or  thread,  a  pie«^  of  lamjvwink,  or  a  strip  of  India-nibl^er  doth,  through  the 
bAso  of  a  fold  of  the  integument.  This  may  bo  atx'oniplisht'd  either  by  using 
fc  setctv-needU  (Fig.  75),  or  by  means  of  a  sharp-pointoil  bistouiy  and  an  eyed 

probe.  A  seton  sLould  lyam  deeply  into  the  superficial  fascia,  for  if  it  b6 
carried  between  the  skin  and  fascia,  the  former  will  slough  and  leave  an 
open  wound;  in  order  to  get  tree  drainage,  one  opening  ehould  be  a  little 
lower  than  the  othor.  Wlien  the  seton-threaxl  is  in  position,  it*t  ends  are  to 
loosely  knotted,  and  it  should  not  be  disturl>ed  till  suppuration  is  fully 
iblishod  in  the  wouud.     After  this,  the  wound  is  to  be  dressed  evorj-  day. 
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and  the  wton-threaJ,  either  oiled  or  wnenrod  witlisomc  etinitilntiiifi:  nintment, 
if  it  Ik.'  desirable  to  iucreawr  the  quaiitit^'  ul'  tlie  diHchnrgi*,  (*hnu|il  I>c  uiuvcd 
a  little  u(  ciieli  chaage  of  drcBeing.  Setoiie  are  oct-adioiiully  used  to  empl; 
chronic  abw;«wo8  or  cyHta ;  in  c&atA  of  the  latter,  and  ui  thoHe  of  hydnxvlu, 
tlie  pntwiHt  of  a  acton  iu  the  mc  will  sometiines  eftbct  a  cure  hy  exciting 
Bufiicient  inflammatory'  action  to  cause  adhesion  of  the  walla. 

The  AcTi'Ai.  Cautebv,  couffisting  of  anmc  form  of  mctullic  suWtancc  broufcht 
to  a  high  degree  of  temperature,  eonstitiit^H  the  most  powerl'ul  eounter-irritani 
in  use.  It  is  likewise  employed  for  the  piirj»oee«  of  cheiking  hemorrliage  and 
destroying  discafiod  growths.  Tlie  cautenea  most  commonly  eiitployeU  are 
made  of  iron,  and  are  fixed  in  handles  of  wikkI  or  other  non-eonducting 
material,  and  liave  their  heads  or  extremitic«  fatihioncd  in  u  variety  of  itb^iea, 
an  the  olive,  the  button,  the  hatchet,  etc.  (Fig.  76.)      This  variety  in  abapc 

is  dt-t^iguud  to  meet  the  ftpceial  in- 
dications for  which  cautuig-iroiu 
are  used,  and  to  suit  ditfcreut 
localities.  In  an  enitrgeuey,  un 
onlinary  knttting-ncetlle,  or  a 
[Hiker,  or  other  pieec  Qi'  iron,  may 
luude    to   nerve    the    nurDoee. 


PiR.  TC 


C«aUiir-lniaa  of  T»ri«Ba  akKpM. 


lUuue  of  a  Kpirit-Ianip.      ^^'hen 
tlu;  actual  cautery  it*  rwmrtcd  to 

for  its  revulsive  efl'ect,  the  hatclu't*haiK!<l  iron  is  the  one  usually  tuelected. 

This,  heated  to  a  dull  red  beat,  should  be  quickly  drawn  over  the  skin  in 

Kig.  77. 


A  a 

Ptqntltn'B  UmrMu-ckBUry. 
A,  tpMl  Ivmf,  B.Bovar  ht  Immf  ,  C,  tioitJ*  cvBtKl«lkii  baniols  ;  D,  cover  hr  Iwttl*;  B,  InJtvr&bbM  MUU 
InbtPB  -.  V.  bUMlls  tot  kAlvM  ;  a,  H.  fiUUtiKa  kalVM  i  I,  plMtaoM  bau*a. 
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lines  about  2^  t-ontimctros  (one  inclii  aimrt,  oithrr  pnmllel  to  or  eroKfiiiig  oiio 
Biiothur.  The  ititi-iiw  Imniiug  that  IoIIowh  the  ajii»lu-atioii  nf  the  Iiot  iron 
iiia^  W'  allayed  by  jihuing  on  the  lauteriztnl  part  t-omprtTises  wrung  out  of 
foM  wat«r,  or  saturated  with  equal  parts  of  oUvc  oil  and  lime-water.  It  ia 
uot  deeniwl  [trudcnt  t*>  ap|tly  tho  actual  cautery  to  the  skin  covcrin((  sulieat 
|K)]iit8  of  the  i*kt'leton,  or  iniuictHatcly  overlying  iin|K)rtaiit  organs.  Uriif«*e 
guH  cautery,  wUieh  consist**  qf  u  j>oiiit,  disk,  or  wedge  of  platinum  haileil  by 
u  flume  of  g:i8,  1i«h  the  jirlvnntiLge  over  the  ordinary  i-auting-iron,  tliat  it  con 
Itc  eiwlly  m»intninod  at  a  high  temperature  while  it  ia  iu  conti-xit  witJi  luoiHt 
tiHHUe. 

A  very  convenient  and  efficient  form  of  ihermo-catUay  htm  been  recently 
introduced  by  Puqucrui,  which  comprincs  two  hollow  knivet;  (Fig.  77,  G,  HJ 
and  a  hollow  butlou  of  platinum  (T) ;  a  motnllie  handle  (F),  likewiiie  hollow 
and  t'<ivL'it'd  with  wcmxI  ;  a  ntH.M'voir  for  Im-uzoIo  (CT)  ;  arnl  rubber  bulbs  and 
tubing  (Kf,  similar  to  thofio  UKcd  with  the  hand  lijimv-ap^jfimtuH.  In  pre- 
jmring  ibo  cautery  for  upe,  tho  platinum  oxtremitj-,  in  wliich  there  it<  platinum 
B|>onge.  ift  tin*t  heated  by  the  flame  of  an  alcohol  hunp  (A) ;  it  it*  then  quickly 
inaile  iiicande«i<rcnt  by  parsing  tlui'ugh  it  a  cuntiuuou:!  stream  of  air  itaturatetl 
with  the  vapor  of  lieiizole.  Uy  conipresrting  tin;  rublwr  bulb,  air  is  forced 
into  the  rubber  bag  Hurruiindi-d  with  netting,  and  the  ehmtieity  uf  this  causes 
a  steady  flow  of  air  through  the  reservoir  or  I>ott;le  ctMitaiiiing  henzole;  tho 

^air  tliurt  ehai"ged  ik  t-onveyed  by  the  ruhbcr  tubing  to  the  ]ilatiiinni  jioint. 
Tho  iwo  of  xhv  (fuh'tinic  cautvri/  will  be  reterred  to  on  a  subse<pieut  page. 
Tlie  operation  of  bloodletting  ia  occasionally  resorted  to,  both  a«  a  local  and 
aH  a  general  reme<lial  measure.     The  metboda  by  which  Imnd  depletion  (that  Ik, 

tfn»ni  the  capillaries)  "w  ctl'eeteil,  are  scarification,  punctui-aiion,  cupping,  and 
leeching.     General  bloodletting  eoniprides  vone«©etlon  and  arteriotomy. 

ScARlFlcATloir  eoiiHiHts  iu  making  Hmall  inciHion«  witli  a  lancet  or  a  8hari>- 
[Kiintdd  bistoury  in  the  surface  of  a  congertted  or  inflamed  pai-t.  TJy  mnum 
of  these  iucialom!,  tlie  ovcrkmded  caitillaricrf  are  jiromptly  reiieve<i,  and  a  vent 
is  artbrded  for  the  escarKj  of  trail  laudation.  Tlie  canes  iii  which  tliis  openititm 
is  most  efficacious  are,  inflammation  of  the  integuments,  engorgt-menls  of  the 
tougue  and  tonsils, ehemosis  of  the  conjunctiva, alid  urinary  inhltmtion.  The 
incisions  should  lie  in  parallel  rowB,  and,  as  a  rule,  i»h(Hild  correspond  iji 
direction  to  the  long  axis  of  the  part,  'llieir  leTigth  and  depth,  as  well  as 
their  number,  must  be  determined  by  tho  circaniiitauce8  of  each  individual 
case.  Care  muiii  be  taken  that  the  larve  subcutuuc-ount  veiua  are  nut  wounded. 
Wann  fomentations  will  increuHe  and  prolong  the  How  of  blood  from  Uxe 
Mniall  wounds. 

PuscTUBATioN  IS  an  operation  somewhat  similar  in  oharacter  to  that  just 
described,  and  may  be  done  with  a  8harp-pointe<l,  nari-uvv-h laded  biHtomy. 
1 1  IB  of  marked  service  in  cjiwea  of  aeate  epididymitis,  phlegmonous  eryBipeUw, 
ttc.,  both  by  relieving  tension  and  by  eflecting  depletion. 

CupPiNfl. — Under  this  head  are  inclndeil  two  minor  operations,  viz.,  dry- 
cupping  and  wet  or  bloody-cupping.  The  use  of  cups  relieves  deep-seated 
inflammation  by  inviting  the  blood  to  tlie  surface. 

Dry-cuppiiiii  is  iiRliL-atcil  in  cases  uf  inflammation  in  which  the  action  of  a 
derivative  is  desired  without  the  abstraction  of  bUKxl.     Li  an  emergency,  tlii^ 


BCHfOR  srcmoEitY. 


may  be  accompIlAhcd  by  mcaiiK  of  wincglatwc«  nr  HmaH  liuubleiv  instead  of 
cuppinff-glassee.  When  iho  tbrmer  are  ueod,  the  air  in  thom  may  he  quickl)' 
rarcfiwl  by  burning  iii  them  email  roUs  of  paper,  or  little  maaflefi  of  cotton  wet 
witli  alcohol,  or  by  the  iiitr<»duction  of  the  flame  of  a  spirit  lamp  for  a  moment 
or  two.  In  ushig  euppiug-glasees,  either  for  dry  or  wet-i'iippiug,  the  gUutBen 
are  first  placod  on  the  jmrt,  and  then  the  air  in  them  in  exliauHt^vl  by  means 
of  a  portable  air-pimip  (^'ig.  78) ;  the  imro»liat«  cfteet  of  the  removal  of  the 
air  ia  marked  congestion  of  the  integument  covered  by  the  glasftes.  Cupping- 
glasscH  arc  easily  removed  by  opening  the  stopcock  with  which  thoy  are  pnv 
vided;  or  they  may  be  tilted  to  one  side,  and  the  skin  gently  prf***<l  away 
fnim  the  edge  of  the  glaHB  on  the  opposite  aide.  They  should  never  he 
pulled  off. 

U'*^  or  blood i/-cuppi no. —liy  this  means  loeal  depletion  in  iiuilv  effected, 
and  the  quantity  ol  blood  abfttrai;ted  nuiy  be  msLuratdy  detenni"neil.  The 
iii8trument«  r«[uired  for  tliia  operation  are  a  at^arificator  (Kig.  79),  cupping- 
gla(«CK,  and  a  portable  air-pump,  or  a  vulcanized  ludia-rubber  bulb  (Fig.  80  J; 
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in  platsj  of  the  aearifieator,  anv  sl»ai7>-pointed  knife  may  be  uacd.  Aa  a  pre- 
limiimry  to  the  performance  ot  this  operation,  the  skin  should  be  sponged  with 
warm  water,  and  if  necessan'  shaved.  The  cups  arc  placed  on  the  gurtaeo,  to 
pro<luce  superficial  congestion,  and  in  the  conn*c  of  a  minute  or  two  should 
be  ivmovc*!,  and  the  stsiriiicMtor  imnu^iately  ajjplied.  As  soon  as  the  mci- 
sious  are  mady  by  Hprunging  t]io  set  of  lancctfi  concealed  in  the  searitioator,  the 
tiupH  should  Iw  promptly  replaced.  "SVlien  the  cups  become  tilled  with  hli-od, 
as  their  suction  power  is  exhiiusted,  they  should  bo  taken  otf  and  emptied ; 
aod,  if  more  blood  is  to  be  abstracted,  they  may  be  reapplied  Ut  the  same 
apota,  or  fresh  cu]«  lua^*  be  substituted.  After  they  are  removed,  the  port 
sbould  Ik!  carefully  washed,  and  dnswcd  witli  eomjiretwcs  wid  stri{R«  of  plaster 
or  a  Uuuliige.  In  uwng  the  nearifii'ator,  the  blades  should  be  M?t  40  a.i  to  cut 
through  tin.*  true  sldii  only.  If  a  knife  be  used  to  make  the  ncarilifaticta!*. 
the  snmi!  i-are  must  Ixs  exercised  not  to  eneroaeh  U|)on  the  subeutam-ou*  arfjlHr 
tissue;  the  incisions  should  be  parallel,  and  about  one  centimetre  (one-third 
of  an  inch)  apart.  Cupping  glasses  should  not  he  applied  in  the  imuitdiaie 
vicinity  of  inflamed  tisMue:*,  nor  over  the  ummniar^'  region.     Wol^upping  U 
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ilwaya  tbUoived  by  twarriiig,  hence  wet-cups  should  never  be  put  ou  the  upper 
of  the  eheet  or  shuulders  of  women. 

JLbbcfh.vg  w  uot  often  <loiio  by  the  Burgpon  hiniHolf ;  stil]  its  iinportanoo  as 
^  remMliiil  mont^iire  rcmlera  a  knowledge  ot*  its  practical  applicfttioii  of  service 
)  every  practitioner.     It  is  a  convenient  method  of  taking  blood  from  cer- 
lin  lo<:afitiej*  where  it  is  imi>ottsible  to  employ  cups.    In  this  country,  t^vo 
rarietit'tj  of  leech  are  u^cd,  known  respeotivcly  as  the  American,  and  a^  the 
Uuropean  or  Swedish  leech;  the  former  variety  is  estinuitod  to  draw  about 
four  granitne!*  (oite  rtuidrachm)  of  blood ;  the  latter  nearly  four  times  as  much. 
The  quantity  of  blond  abstracted  may  bo  increased  by  applying  warm  tbuien- 
—tations  to  the  Ieech-hit<?s.     In  selecting  leeches,  preference  should  bo  given  to 
BBioae  which  are  active  and  licalthy ;  they  should  be  taken  from  water  an 
^Bonr  before  they  are  applied,  and  should  be  dried  in  a  soft,  dry  cloth.    The 
Mbart  to  be  leechefl  niiidt  bo  clean  and  fret;  from  hair.     If  the  locchea  arc  slow 
jn  taking  hold,  their  a<^-.tioii  may  l>o  hastened  by  smearing  a  little  milk  op 
_blood  on  the  skin  ;  immci'sion  of  the  lee<-hc»  in  lukewarm  water  or  miiall  beer 
said  to  stimulate  thera  to  bite  more  actively.     Wlien  two  or  three  leeches 
ily  are  to  be  applied,  they  may  be  taken  between  the  thumb  and  fingers  and 
leld  with  their  buccal   extremity  to  the  part.     If  a  larger  number  be  UMjd, 
ley  may  be  conveniently  confined  to  the  wurface  by  covering  them  with  an 
iverted  timibler,  or  a  loose  mass  of  eotton.     By  means  of  a  leech-gbiss  or 
sninll  enne  of  stitl  [nipttr,  a  li-ech  may  be  kept  in  eontaet  with  a  particular 
irt,  as  the  inner  canthus  of  the  eye,  the  gain,  the  verge  of  the  anus,  etc.,  till 
it  adheres ;  for  the  cervix  uteri  a  s^wculimi  should  he  used.     In  cases  of  in- 
flammation, leeches  should  bo  applied  to  the  parts  suirouudiug  the  seat  of 
disease,  and  not  directly  over  it;  nor  should  they  be  put  on  the  eyelids  or  the 
sci-otum,  for  here,  in  eonsocmence  of  the  large  amount  of  loose  cellular  tissue 
and  the  delicato  nature,  of  tlie  skin,  un- 
sightly ecchymosoH  ai-o  almo.st  Hure  to 
follow.     Leeches  shonl<l  not  be  forcibly 
removed ;  when  they  show  no  dispo- 
^»ition  to  relax  their  hold,  a  little  salt 
>r  snuti'  sprinkled  on  their  bodies  will 
luse  them  to  let  go  and  dmj)  off.     In- 
Jtions  of  ,tobaceo  smoke  or  solutions 
if  common  suit  will  facilitate  the  deta<'h- 
lent  and  remo\Til  of  leeches  from  the 
side  of  the  mucous  octlet».    Usually 
lero  is  no  diftieulty  in  cheeking  he- 
morrhage from  a  leech-bite ;  expot^ure 
the  air,  r^r   the  application  of  dry 
it,  is  generally  sufKcicnt.     Should  tlic 
>Iecding  continue  obstinately,  it  may 
«  BtopiKjd  by  the  apijliuUion  of  dos- 
lls  of^lint  wet  with  Monsel's  solution 
liquor  ferri  aubsulphatis),  or  a  warm, 
Uuratc>d    solution    of    alum ;     or    by 
touching  the  wound  with  a  pencil  of 
nitrate  of  silver,  or  the  aetual  eautery 


Fig.  81. 


imjjrovisod   by  heating   the   end   ttf  a 
darning   nec<llo  to  a  dull-reil  heal,     Jf 


H'^banlc*!  IvmIi. 


all  thcee  means  tail,  the  bleeding  surface 

must  be  tK>nstricted  by  passing  a  threaded  needle  below  it  and  winding  th« 

tlireaid  around  beneath  the  ends  of  the  ucciUc. 
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7^  artifcial  or  mechanical  leech  is  a  cupping,  apparatus  wliich  combuoM  in 
a  single  iimtrumcnt  a  scarilicntor,  a  cup,  and  an  cxhaustiii|r  syringe;  oruoii- 
BiEtB  of  two  parts,  viz.,  a  Hniall  steel  cyliiukT  t'outainiiie  a  Umt-t  liiat  it  pro- 
pellod,  by  a  ctn-d,  (ir,  liutter,  projected  hy  a  epi-ing,  and  n  Iiolldw  i;lass  cyliadv 
with  a  pidton  tbat  is  nioverl  by  a  ecrew  (Fig.  81).  In  iising  iliis  H]i|«nba, 
the  piston  of  th«  exhausting  inritriiinent  sliould  be  drawn  out  kIowIvi't  at  the 
Batne  rate  ra  the  blood  tlows  from  the  wound.  If  a  vacuum  Iw  made  uvvr  tbr 
wound  belbrc  Bufficient  blomi  has  escaped  to  till  tbc  cylinder,  iw  Mge  will 
be  apt  to  eompreH8  tbe  iutegumeiittj  to  bueh  a  degree  as  entirely  to  ulkock  the 
flow  of  blood.  

VehitXection. —  For  tbia  operation,  any  Aui*<:Hicial  vein  whieh  is  mW 
eible,  and  which  can  be  i*ea(iily  luatle  prominent,  nmy  bo  selected;  hence 
the  vciiiB  ut  tile  bend  of  the  elbow,  thoee  in  the  vicinity  of  tie  iimer  ankle, 
and  the  extenud  jtigulur  vein,  are  generally  ehuseu.  In  this  ct>untry,  tbe 
operatiou  is  nsiuilly  j^d^HbniiwI  either  upon  tbe  median  Ixxsilif^  or  tlie  mttiim 
eephalic  vein.  Th«  median  basilic  vem  ie  generally  larger  in  siw,  qkr 
supertioiftl  in  Bitiiation,  and  leiut  movable  tJmn  tbe  nietluiti  ivpluilii-.  mA. 
theretbre  preference  Ui  ur^ually  given  to  the  former;  altlu>iigh  an  upetatioa 
upon  tlic  latter,  in  consequence  ol  it**  i-enioter  ixwitiou  fi"om  the  course  of  ibu  bn> 
eiiial  artery,  is  attendcxl  with  lenw  risk.  At  the  Wnd  of  tbe  elbow,  the  oji'diaa 
basilic  vein  w-otiseH  the  bnu-hiHl  artery  to  the  inner  side  of  the  tendon  ol  tbo 
bieei>s  muscle,  and  is  sepamtod  from  the  artery  by  the  dense  bicipital  ~ 

AVith  a  little  care  on  the  part  of  the  oiierator,  the  diuigtr  of  punduri  ^ 
artery  may  be  avoide^l  by  opening  the  vein  either  above  or  below  tbe  powi 
at  which  it  crosses  tbe  other  vesael. 

There  are  required  for  tbe  oijeratlon  of  venesci^tion,  a  lancet  or  tdiarp-poisUd 
bistoury ;  a  piece  uf  bondage  or  tape,  from  twy  to  four  centimetres  (an  inch  "T 
an  inch  and  a  half)  wide;  a  Hniall  comiire^;  a  bowl;  a  etatt';  tt  \^»\i\  of  wuUi^^ 
sponge,  and  towel.  The  patient  should  be  in  tbe  sitting  ]«istnre,  ^ 
etaft'or  other  iinu  body  m  his  hanil,  with  his  arm  lxare<l  and  ext^id 
\k\&  foreui-m  nupiuututl.  The  bandage  or  tu{H!  should  be  applied  tothevB 
a  few  centimetres  (an  inch  or  two)  above  the  elbow,  biimcieutlv  tight  to 
arnwt  tlie  r4U).>erficiul  venouH  circulation  witbout  ebeckine  tbe  failial  \«x\iib. 
Now,aj*  an  a«fti«tant  holds  the  bowl  in  a  t-onvenieut  position  for  catchitietbt 
bU»iMl,  the  operator  grn^p:*  the  upper  part  of  the  forearm  with  bis  left  Ind 
in  Mucli  a  way  us  to  etiablc  him  to  siir>port  tlie  lind),  and,  at  the  ^axue  tiBl»1* 
control  the  vein  with  his  thumb  just  below  where  the  pum-twre  18  to  benadei 
then,  with  a  liuicet.  lieVI  jirndy  hetwet^n  ibc  thundi  anil  forefinger  of  liia  ri|!lit 
baud,  be  quickly  inciscti  the  distt'iidwl  vesee!  at  a  j>ouit  not  directly  overti* 
artery.  The  inchtiou  should  bo  about  5  millimetrefi  (a  tiflb  of  an  udi)k<«;, 
and  m  a  direettim  oblique  to  the  long  jixis  of  the  vein. 

On  removing  tbe  thumb  from  the  vciu  (>elow  tbc  incision,  the  blood  wiH 
flow  in  a  coiituuujus  stream  if  tbe  vein  be  fairly  opened,  and  if  there  be  w> 
obst ruction  in  the  womid.     Should  the  eiM.'ape  of  blood  lie  ttlow,  tbe  polkiit 
ebould  be  dincU^  to  gra*p  tirndy  tbc  statT  or  other  IkkIv  tbat  he  holds  in  hit 
band ;  or  tlie  operator  may  stroKO  the  fon-arm  from  the  w^rist  townnls  lb* 
ellrow.     If  the  position  of  the  foivjtmi  Iw  ehangwl  from  supination  t<j  pnwfr 
tion,  after  the  vein  has  been  uiclsed,  the  wound  of  the  skui  will  not  a  ^ 
Bpond  witb  tlmt  of  tbe  vein,  when  there  may  either  1m.'  an  arrest  of  tbe 
of  blooi],  or  tlie  blood  may  e-scape  into  the  cellular  tissue  and  ^ve  ri» 
tbronibus.     As  scion  iw  the  required  quantity  of  blood  luis  l>eeu  dnwii, 
operat4>r  places  the  index  finger  or  thumb  of  his  left  hand  on  the  wimnd,  uul 
quickly  loosens  the  fillet  or  raindnfi^  above  tbe  ell«w.    Tlie  i-omprtss  is  w* 
I)lated  on  tiic  wound  and  securetTby  a  tiguru-of-«igbt  bandage,  the  inUrt» 
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ions  of  whicli  ahouW   hv  ninde  (lirLX-tly  over  the  compress;  a  few  circular 

inis  iiiuv  l»e  t-arrieil  nrouiid  the  elbow  to  erivc  luMitiaiiul  security.     It  is  ad- 

viuabli.',  ako,  to  nppl^'  a  tinn  roller  to  the  Tmucl  mv\  forearm,  to  support  the 

[venous  eiR^uIatioii  ot  thece  jiarts  till  the  woutid  is  healeil.     The  arm  should 

[be  carriwl  in  a  sling  for  a  i\^w  days. 

Venejicotion  may  bo  practised  on  the  extej-nal  jngu(ar  vein ,  whenever,  eitlier 

)m  excess  of  lat,  or  in  cases  of  clulUren,  the  Teins  at  the  Ijend  of  the  elbow 

not  easily  found.     To  distend  this  vessel,  and,  at  the  same  time,  to 

jrevcnt  the  adniiwion  of  air  when  the  incision  is  made,  the  thumb  of  the 

)perator,  or  a  jmd.  shoulil    he  plaeed   over  the  vein  at  the  outer  edge  of  the 

itemo-cleido-mastoid  munrle,  just  aiwve  the  clavicle.     IS  the  jiad  be  UHed,  it 

ay  be  Hccuiied  by  a  bandage  carritxl  over  tlie  pad  ami  throngli  the  ojijHwito 

tilla.    The  best   place  to  incise  the  vein  is  over  the  sterno-eleido-nifu^toid 

^luiisele;  the  OjKjning  should  be  [lanillel  with  the  fibres  of  the  muscle.     By 

making  the  incisiou  in  this  dii-eetion,  the  tibre«  of  the  jdatysma  myoides 

~  luscle  (which  in  supeHifial  to  the  vein)  will  Xm  dividetl  transveivi'ly,  and.  by 

leir  retraction,  the  oblique  opening  in  the  vein  will  l>e  kept  jiatulouB.     In 

order  that  all  risks  of  air  gaining  access  to  the  vein  may  Ije  avoided,  the 

wound  must  be  securely  closed  befoi-u  the  pad  is  removed  from  the  vein  in 

the  8upr.i<*lavicular  ffjs.-ta. 

When  this  operation  is  performed  in  the  veins  of  the  ankle  the  internal 
tpfw.na  is  Rclocted.  That  this  ves«M?I  and  its  trilmtaritsi  may  be  fully  <\\&- 
ifnded.  the  fottt  and  ankle  should  be  immersed  in  warm  water  for  a  few  niin- 
Itea  before  the  condtrictiiig  Inmd  is  placed  ari'und  the  lower  third  of  tin-  leg. 
Phe  internal  saphena  vein,  whciv  it  patwes  up  in  front  of  the  intenml  mallc- 
^liae,  fthoulil  be  o]jene«l  by  an  oblique  incirfiou,  made  fnim  behind,  forwanla 
id  upwanls.     The  a<coinpanying  nerve  lies  immediately  behind  the  vein. 

Artkbiotomt. — The  vfwstU  usually  Belectod  tor  this  opemtioii  is  the  tempo- 

il  artery,  altove  the  zygoma,  or  one  of  its  two  principal  branches^  cither  of 

rliich  nuiy  be  eiwily  found.     ^Vliichcver  trunk  be  chosen,  it  nmst  l>e  tirndy 

belli  in  position  bv  the  finger  or  thumb  of  the  operator,  jdacetl  on  it  IkIow 

__Tho  pf>int  at  which  the  iticiHiou  is  to  be  made.     A  trunsverac  openhig  should 

^be  made  in  the  vtffwel  with  a  shai-ji-iiointed  bistoury  or  Uneet,  and,  if  the 

HpltKxl  does  not  flow  with  sufficient   tWedoni,  the  vessel  nmy  be  cut  entirely 

f^ross.     Tlie  lieUiOiThage  may  be  checked   l)y  a  firm  compress  laid  on  th« 

wound  and  secured  by  u  riivular  bandage  of  the  vault  of  the  eraniuni ;  if 

this  fall  to  aJ"ix'«t  the  bleeiling,  both  ends  uf  tliu  vessel  lua-y  be  ligatui*ed  in 

^Uie  wound,  and  tlie  same  ilrcM^itig  applicnl. 

^Khi 
Mount) 
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lis  oficration  has  never  foimd  much  favcn-  with  (lie  profession  in  this 
mntrj-,  partly  owing  to  the  fac^t  that  a  very  lai-ge  piii]j«)rri<m  oflhe  patients 
ojieratcd  uixni  die  (though  not  in  mnsequenee  of  the  n]ifnition,  hut  rather  iti 
spite  of  it),  and  partly  as  a  result  of  the  many  diificultie-s  attending  the  i>er- 
formance  of  the  operation  itiielf.  There  aiv  two  methods  by  which  tmn^fn- 
ftion  miy  be  eft'ccteil:  the  immedkik  or  ttirt*:t,  aud  the  mediate  or  indirect,  iiy 
the  foiTner,  blooil  is  conveyed  directly  and  without  exposure  to  the  air,  from 
the  vesst'^ls  of  one  iwrwi^ii  to  thost.-  of  uriother;  by  the  latter,  it  is  first  drawn 
and  then  injected  either  as  a  whole  or  after  Iieing  deprived  of  ild  fibrine.  It 
would  seem»  theoretically  at  least,  that  tin-  inunediate  method  iMWse««ed  the 
greater  advantages,  by  virtue  of  the  tact  that  by  it  Mood  is  transfen-ol  from 
one  indiviihuil  to  another  in  it--*  natural  state,  and  is  not  contaminated  by 
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being  exposed  to  tho  eurrouiuUng  mcMJia.  Paiiam,  of  Copcnhagoii>  waA  oikv 
observers,  have,  however,  demonstrated  by  exiierimcnt  Tnat  blood  exposed  to 
the  air  for  a  brief  period,  and  deprived  of  fabrine,  is  not  thereby  rendcnd 
unlit  for  introduction  into  the  bloodveesela. 

Direct  Transfusion. — The  mettns  most  commonly  employed  m  Snri 
transfusion  are  the  -Aveliug  syringe  and  UoiiRscru  apparatiw.  TIh*  Jn^ 
st/ringe  is  fiimply  an  liwlia-rubljcr  tiilio,  about  50  centimetres  (19J  inchtv)  Knj, 
with  a  small  bulb  in  the  wntre,  and  having  metallic  extTeniitie?  proviW 
with  Btotieocks ;  for  coniiecTing  the  tube  with  the  bloodvesMiels,  there  urt  nr« 
bevd-pomted  metallic  camila^  A  small,  ^harp-pointed  bistoury  aud  a difr 
cate  {tair  of  forcefje  are  used  for  exposing  and  o[)eni!ig  the  vein. 

In  UBing  the  Aveling  syringe,  it  w  filled  with  tepid  water,  or  a  weak  ulbr 
sobition,  ftir  the  purpowj  of  diBplat-ing  the  air;  this  h  done  hy  jilai-iiirtb 
rubber  tube,  the  Htopcocka  l>eing  om^n,  in  a  shallow  baain  containing  tb 
lif|uid.  The  pereou  supplying  the  blood,  8ometin»t»  called  iho  blond-jfluir. 
is  brought  to  the  bedside  of  the  patient  and  directed  to  place  the  anii  from 
which  the  blcKxl  is  to  be  drawn,  nearly  parallel  with  the  |»atieut's  ami.  TV 
opertttor  now  proe^eda  to  open  the  most  prouiinent  vein  in  the  l>einl  of  tl» 
patient's  elbfjw,  and  to  insert  into  it  on©  of  tJie  canida;  fiHed  witli  waW. 
with  the  pomt  directed  towards  the  body,  while  an  export  atwifttant,  at  the 
same  time,  introducoe  the  other  canula,  alw)  tilled  with  water,  into  the  doucr'i 
vein;  in  the  tatter  the  point  of  tlie  caimla  uliuuld  be  directed  towardilb 

il^-.  82. 
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iTVllttC'*  lnB*fta*tol> 'PP^nlVi.    AB,U«lslut'ililDitt  haldlttK  IhaoJmlv  iBTOildin:  CI^«V«M«^lirtk 
cgin]ini>*ln||  tha  bait  and,  altoniKlvlr.  Ui«  *t*n^at  *«J  vffvraal  lob**, 

hand.  As  the  canulie  are  lield  steadily  in  position  by  aMistants,  they  ue 
quickly  connected  by  the  tube,  the  stopoocks  of  which  are  closed  liefofvitB 
taken  out  of  the  basin,  to  prevent  tie  eeeape  of  the  water  which  displiud 
the  air.  Now  on  opening  the  stopcocks,  a  diret-t  v!u*cular  conunuoicatiaB  9 
established  Iwtween  the  patient  and  the  donor.  (Fxa-  B2.)  The  iutrod 
of  the  contentB  of  the  bulb  int<:i  the  patient's  vein  is  eiiect«d  by  the 
slowly  compresBiug  the  bulb  with  one  himd,  while  he  keot>s  the  tube 
on  the  donor's  side  with  the  finger  and  the  thumb  of  the  other  luuid.  Tlwa 
by  releaabig  the  tube  on  the  donor's  side  of  the  bulb,  and  closing  ii  miliiel 
patient's  side,  blood  will  flow  from  the  donor's  vein  into  the  bulb  as  ii  ii 
slowly  permitted  to  expand.  Communication  on  tho  donor's  niilc»a*«oi 
cIo8e<l,  and  opened  on  the  patient's  side,  when,  as  the  bulb  Is  aiUipn^wdi 
second  time,  its  contents  are  driven  into  the  patient's  vein.     Kv  thbtalttfu)B| 
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emptyiiie:  and  filling  of  the  bulb,  direct  transfusion  is  effecte*!.     By  bearing 

rin  mimrthe  feet  tlmt  8  gramines  {2  draohirw)  of  blood  are  emptit'd  by  each 

)inpri'-wion  of  the  bulb,  thu  i[iuuitity  trutisl'tirrcd  may  be  itrndily  dctcriuluod. 

Afttir  the  operation  is  completed,  the  wounds  of  the  veins  are  treated  as  in 

H  ca«e  nf  venesoetidii. 

The  itpj}firtiiits  ihwi.sM  by  Iio\t.ii^d,  f(ir  effi^eting  <lin*t  trarwfupion,  is  much 
nor©  ooniplteatori  tijan  the  Aveling  instrument,  and  hence  ita  sncceeBfiil  em- 
ployment neeeaaitate**  coiwitlerohle  tamiliarit3'  with  ita  uee  on  the  part  of  the 
^operator.    The  apparatus  (Fig.  88)  eonHist^  of  a  glaes  receiver  contaiuing  a 

Fig.  as. 


RoHMal'a  K|)pkrkle«  for  Imuhiatoii  of  blood. 

icet,  and  a  TliggiiiBon'e  pump,  which  comiects  the  receiver  with  a  canula 
^at  irt  to  he  inserted  into  the  patient's  vein.  Tlie  receiver  is  placed  on  the 
blood-donor's  arm,  directly  over  the  vein  from  whitrh  the  blond  is  tn  be  nb- 
itaiiietl.  and  is  retaitu'rl  there  by  atmospheric  exhaustion.  In  order  to  get  rid 
>f  air,  the  atjpiii'atu«  is  first  filled  witli  a  sohitioii  of  bicarbonate  of  Aodiura  in 
tthe  pPOfiortion  of  2  grammes  (^  dratrhm)  of  the  salt  to  1  litre  (a  quart)  of 
rvratcr;  then  tlie  donor's  vein  is  punctured  by  meaits  of  the  lancet  iu  the  re- 
fcciver,  and,  ad  aoou  aa  the  sodiuni-solution  is  displaced  by  the  blood,  the  latter 
slowly  pumped  into  the  recipients  vein. 

li'niBKCT  Transfusion.— The  twrfiate  or  indirrrt  mf/Aw/of  transfbaing  blood 

[has  been  veryot^en  resorted  to  in  this  country,     bi  an  emergency,  this  opera- 

ition  may  be  done  with  few  instruments.     The  first  time  that  the  writer  liad 

toocaeion  to  perform  transfusion,  the  instrument*'  used  were  a  hard  rubber 

[eyringe,  to  which  was  fitted  n  t  ubular  neetUe  (sometimes  used  by  gynaxwlogists 

in  fipt-i-ations  on  the  female  perineum),  two  porcelain  bowls,  a  mien  strumor, 

a  brush  made  of  fresh  broom-conit  and  a  sliarp-pointed  bistoury.     By  meurw 

[of  tlu'se  instruments,  five  ounces  of  defibrinuted  blood  were  successfully  in- 

' '  :ted  uito  the  veins  of  a  woman  who  was  moribund  from  cxccaeive  hemor- 

consequent  upon  au  alx«*tion.     The  patient  miidt^  a  <iuick  recover^'. 

'arious  plans  and  maiu'  ingenious  apparatuses  huve  been  <levigcd  vrith  a 

fviGw  to  facilitating  the  eafe  |-«rformancG  of  this  operation  ;  hut  with  caro  it 

nay  be  done  a&  sa'tely  and  as  expeditioiisly  with  the  simple  instmnients  just 

Ixiaiued  as  with  the  most  elaborate  ai>paratus. 

I  IlciciU's  Apparatus. — Dr.  Uraily  Hewitt  has  devised  an  apparatus  by  which 
'"blood,  before  it  has  had  time  to  coagulate,  may  be  introduced  into  an  indi- 
vidual's veiu.  It  comprises  u  glass  syringe  holding  64  grammes  (2  ouncefi), 
with  a  piston,  easily  rcuiovL-tl  and  inserted,  and  a  curved  nozzle  provided 
with  a  stopper.  TKere  is  also  a  curved  stylet  and  canula  (tlie  latter  fitting 
the  nozzle  of  the  syringe),  for  insertion  into  the  recipient's  vein.  In  using 
this  instrument,  tlie  blood  is  allowed  to  How  into  the  syringe,  tlie  piston 
tving  been  previously  removed,  and  the  nuzzle  closed  with  the  stopper. 
during  this  part  of  the  operation,  the  surgeoa  or  a  dextrous  assistant  should 
>pen  tluj  recipient's  vein,  and  insert  the  canula  closed  with  the  stylet.     As 
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soon  OH  the  flvringo  in  full,  the  pittton  is  attachc<l,  and  the  nozzle  Ik  !n< 
at'rtt^l  into  the  oiiimla,  the  stopper  nnd  the  stylet  having  been  tnkcn  out.  The 
hlood,  now,  ifl  slowly  injwted  by  ioiving  honie  the  pii^ton.  In  order  that  more 
blood  niay  be  eiinily  afjHtnicted  for  another  injtftion,  the  nupplier  should  W 
diroi'ted  to  keep  tlie  oj»einiig  in  his  vein  clO(«e«l  with  his  thumb  or  finder  lil! 
the  syringe  ia  rloan«e<i  and  prepared  I'or  receivinir  another  supply.  Tl)ea'U(> 
ccsa  of  this  operation  de]iend.s  upon  the  exjiedition  with  which  it  w  per 
formed.  Jfol  more  than  two  minutes  should  Im;  iH?nuitte<l  to  iiitcrvene  be- 
tween the  reception  of  the  bVwxi  in  the  syringe  and  its  introduction  into  the 
nvipient-H  vein;  otherwise,  coagulation  of  tlie  blood  is  liable  to  take  plat-e, 
which  would  wrionsly  emlMirra*8  the  fntiire  steps  of  the  ojieration. 

Alfcn\s  AnfMinifiis. — Mediate  tran»tia*ion  iu  commonly  etfectod  in  tbt«  city 
(Pliiladelpliui)  by  meaUK  <if  an  apmratnti  that  was  tirst  suggested  by  I>r.  J. 
ii.  Allen,  and  Bulwcquenlly  nioiliticHl  by  Dr.  T.  G.  Morton  and  the  writer. 
The  apparatus  eon»i»tH  of  a  blooil-i-an:  a  strainer,  either  metallic  or  linen:  a 
gmduattHl  gliWrt  syringe  holding  five  or  six  ounci-s ;  a  eur\-ed  canula  with  its 
|Htint  Ix^vellpd  on  the  convex  side;  a  brush,  oitlier  made  of  fine  wire  or  of 
fresh  br(w>m-corn,  and  a  lancet  or  8harj>-]x>inted  hi-stonry.  The  blood-ian  lout 
two  comjiartmeiitajau  outer  for  hot  water,  and  an  inner, n»nical  in  sliaix'.and 
exU'udiiig  dttwn  into  the  former,  for  the  reception  of  tbe  blood  s»  it  flow* 
from  the  sujiplier's  vein.  To  the  side  of  the  can  is  athxed  a  cHnicnl  thermo- 
meter, the  curveil  bulb  of  which  jjrojeets  bito  the  Imt-waler  eham)»cr;  there 
is  likewise  a  slii)rt  tube  trommmucatiug  with  this  chamber  for  the  introduc- 
tion of  hoT  water.  T*lie  couiotl 
■^w-  M.  wire  strainer  i-*  made  to  tit  a<*- 

curately  the  conical  blood-cham- 
ber. A  short  piece  of  Hexiblu 
tubing  iw  umsl  to  eonnet^t  the 
nozzle  of  the  syringe  with  the 
canula.    (Fig.  84.) 

In  tJiu  emplo;i-raent  of  this 
apiuiratUM,  the  first  step  it*  to  fill 
the  outtT  chandxT  of  the  Idooil- 
can  with  water  at  a  tempemture 
of  110"^  P.;  should  the  tempcr- 
aturi'  fall  Iwlow  TOO'-"  K.  danng 
the  |jerfonnanee  of  the  operfr 
tidii,  mure  hut  water  at  the 
foniier  temperat  upc  sh<udd  he 
ailded.  Tlie  syringe  should  be  kept  in  hot  wati-r  till  il  is  retjuired.  The 
supplier'e  vein  should  now  be  opened,  aa  in  Tencaection,  ajid,  as  tlie  blood 
cfl<^apes,the  blood-ciui  with  the  conical  atrainer  sliould  Ih:  held  in  a  convenient 
jMjsition  for  rweiving  it.  Before  the  blinxl  in  the  can  Iwgin^  to  coagulate,  it 
shoulil  be  slowly  stirred  with  the  wire  brush  to  separate  tlie  tibrine ;  and  fntm 
lime  to  time  the  bnisli  should  be  clciinseil  iti  warm  water  to  keep  it  t'rei-  fn^ui 
ciiagnla.  If  tlesintblo,  the  al^istraction  of  the  hlood  and  it-*  prejiaration  for 
iiyoitioii  may  be  ntteufled  to  by  an  assistant  in  an  adjoining  room,  wliile  the 
sui-geoii  liimself  lays  Iwire  the  reiUTiicnt's  vein  and  intH'rtB  the  point  of  the 
eanula.  If  a  shary>-pointe<I  canula  bu  used,  lU  point  may  l*e  tlmisl  throu^li 
the  thin  wall  of  the  vein  into  its  tuvity;  but  if  the  L-uimla  be  blmit,  it  is  ft 
safer  plan  to  pliu^'c  a  ligiiTure  an-umd  the  vcesi'l  on  llie  distal  side,  aud  make 
an  ojieuing  in  it  for  the  intrtKluction  of  the  canubu 

Aa  noon  as  the  fibrine  of  the  hlotnl  in  the  can  is  soparated,  the  strainer  v 
removed,  and  with  it  nil  fragments  of  clot  and  foreign  matter,  leaving  notbiiig 
but  defibrioated  blood  iu  the  can,  surrounded  with  hot  water.    The  tjnDgi 
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Ith  the  flexible  tube  attached  is  then  filltnl  with  defibrinntcd  blood,  and 
Quickly  connectoil  mth  tlic  caitiiiti  which  has  previously  bccti  introduced  into 
the  ret-ipit-nt's  voiii.  Tlic  blood  should  be  aiowly  iin(i  st^^ily  Liyccted.  If 
air  be  drawa  iiito  the  syriuge  with  the  blcvxl,  it  may  be  ex|M.'Ued  before  the 
83'riiijfc  IB  attarheil  tii  tliL-  canulu  bv  holding  the  Hyriugc  in  a  vertical  poaition 
mth  the  iioz/Jo  uiiwards,  and  pushing  in  the  piston  sTrtlieiently  far  to  displace 
the  air.  Should  it  be  deemed  neees**ary  to  intixxluce  more  than  one  e>ynnge- 
ftil,  the  syriiif?e  m:iy  Iw  charu;ed  aeain  with  dyfibrinated  blo<jd^  and  the  injec- 
tion rei>eated.  The  womul:*  of  the  veins  of  the  supplier  and  the  rccipicut 
"lould  be  trcatwl  aa  in  u  ease  of  onUnarj-  venesection. 

Many  other  iiigenioiis  instnimeuts  have  been  devised  fnr  effecting  mediate 
isfUsioii.  among  which  may  l>e  mentioned  Collin'^  apparatus,  iivliich  is 

i  in  the  French  army,  and  flaaae'ti  syrinjre.     In  Hasw'ssyrintce,  the  piston 

is  moveil  by  a  female  8crt.'w,  which  enables  the  operator  to  regulate  the  flow 
of  bloo«l  with  the  utmost  nicety.  Trniistusion  uy  hydrostatic  prci«8urc  ia 
urgently  reeonimended  bv  Dr.  Friedrich  Esniarch,  who  ctmsidcrs  it  free  from 
many  of  the  objootioiis  wliich  have  boon  urged  against  the  use  of  the  syringe. 

t  Arterial  Tbaxsr'sios,  a^  reeommentled  by  Hiiter,  is  oceasiioiially  prao- 
Bcd.  In  this  oj«?ration,  defibriiiatcd  venous  bloo<l  is  iiycctcd  into  an  artery 
(oauallv  the  radutl  above  tlie  wriHt,  or  the  posterior  tibiiil  lx.*liind  the  imier 
xnnlleoliL'*),  towards  the  distal  extrt-niity  c»f  tlic  limb.  Tlie  arterj"  is  exposed 
and  Bccured  by  a  ligature ;  it  is  then  opened  on  the  distal  side  of  the  ligature 
by  a  valvular  wound,  into  whiirh  the  point  of  a  camda  or  the  nozzle  of  a 
Byiinge  is  introduced.  When  the  operation  is  completed,  the  artery  is  cut 
across  and  the  jH.Tipheral  end  ligatured. 

m  Afto-transfustox  is  a  term  applied  to  au  expedient  tlmt  may  be  resorted 
to  in  cases  of  exi-essivc  hemorrhage  to  eupptirt  a  moribund  patient  till  tniiis- 
fosion  can  l>e  performed,  or  otlier  means  of  reHUscitation  adopteil.  It  consista 
in  the  upplicutiou  of  elastic  bandages,  or,  if  these  l>e  not  at  hand,  muslin 
bandages,  to  the  extrcuuties,  for  the  purpose  of  forcing  the  blood  towards  tha 
Tftscular  and  nervous  centres. 

W  TsTR.^-VENors  Inmections  or  Milk,  or  of  various  Sat^ink  SoLtrtioss,  are 
sometiuH^  employed,  as  a  sub- 
stitute for  tranHt'usion,  after  ex-  Pig.  85. 
cessive  heniorrlmge,  and  in  di.>t- 
eaaea  which  gnWly  deteriomte 
the  quality  f>f  the  blood,  as  per- 
nicious anemia,  epidemic  chi>- 
lera,  curlwnie  acid  j>oisouing, 
etc  In  1850,  Dr.  K  M.  Tlod- 
der,  of  Toronto,  tirst  made  use 
of  milk  inj(«tions  in  the  treat- 
ment of  cholera  collapse.  Since 
then,  this  of»eratton  lias  been 
repeated  bv  I>r.  J.  W.  Howe, 
Br.  T,  Gaillard  Thomas,  Dr. 
Sullnrd,  and  others,  in  the 
treatment  of  various  disorders, 
with  more  or  lcs«s  benefit  to  the 
patients.  The  writer  ba.«  liim- 
"'  resorted  to  infusion  of  milk 
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eleven  times,  with  sufficient  fnicccBB  to  cneourflge  liim  in  the  belief  that,  under 
wrtAin  circumstances,  the  prrH^edui-o  \»  pt^rfei-tly  justifiable,  and  thut  milk 
introduced  into  the  Bjstem  in  this  way  nuvy  bet-onie  a  vahiable  therapeutic 
resource.  Intra-venoiis  injeetion  \b  an  easier  operation  t!iaii  transfusion,  aiul 
is  most  conveniently  ofl'ected  by  hydrostatic  pressure.  Tlie  apimrHtus  xisnd 
by  the  writer  cousiste  of  a  gkas  itinnd  lioldinjr  about  160  grammes  (5  ouDr(«), 
eoiUMHTted  with  an  Indi:i-rubber  tuU-  to  which  is  attached  a  8ma)l  cun-ed 
caniiltt  providcil  with  a  stoix-ook.  (Fjj;.  86.)  A  cuiJ-ehaped  strainer  of  fiiie 
wire,  niiuk-  to  tit  tlie  i>x[Kin<lc>d  extremity  of  the  fuimel,  is  an  important  port 
of  tiie  apparatvis.    (Fig,  86.) 

Kg.   86. 


BlxBtiMr  tot  )ntn-*aaoai  inJactloB  vl  wMt. 

Either  cow's  or  goat's  milk  may  be  used,  and,  as  it  is  abeolntely  esaential  that 
tbe  milk  be  jperfoctlj'  t'nwh,  and  alkalhie  or  neutral  in  reaction,  it  shouM  be 
taken  from  theanimal  immefliutely  In'fore  it  is iiijertetl.  The  enrgeon  expoew 
II  prominent  vein  in  the  bend  of  the  jmtient's  elbow,  and  raises  it  up  by  pas^in^u 
I'robeor  director  beneath  it^  while  an  aHBiBtantJillH  tliea})mmtus  by  pouring  t'lic 
milk  into  the  fumift  through  the  wire  strainer.  In  order  that  no  air  may  ix; 
left  in  the  apparatus,  the  cainilu  with  the  etopcot-k  open  is  held  vertically  alooff- 
Hide  of  the  tunnel,  and,  as  the  milk  Ix-gins  to  flow  from  the  tmnula,  the  stopcock 
is  closed ;  by  this  plan  the  milk  is  retained  in  the  cauula  by  atmo«pheric 
pressure.  The  sharp  jMiint  of  the  canida  is  now  thrust  into  the  lumen  of  the 
vein  (or,  if  the  vein  be  small  or  collapsed,  a  V-shaped  incision  may  be  made 
in  it  for  the  canula),  when,  uu  opening  the  stopcock  and  raising  the  funnel 
ubove  tlio  level  of  the  patient's  arm,  tiie  milk  will  flow  into  the  vcsbcI.  The 
rate  at  which  tlie  milk  enters  the  vein  may  be  rt^ulate<l  by  the  Btopoodc^  or 
by  varying  the  height  at  which  the  fmmel  h  held  above  the  arm. 


Artificial  Respiration. 

Artificial  reftpiration  ia  resorted  t^  in  ca»e«  of  threatenc«l  death  from 
Bpnnca  con«e<][uent  upon  drownuig,  inhalation  of  irreBpirablu  gasee,  itrotbond 
anieflthetizntion,  or  other  causes  that  act  by  temporarily  checking  or  int«^ 
fering  with  the  funetlon  of  breathing.  Two  conditiona  are  esseulially  nece?- 
Bory  to  the  suctt«sf«l  applicatioa  of  this  procedure:  tliese  are  (Ij  an  unot 
strncted  piu««age  for  the  entrance  of  air  to  the  lungs,  ami  (2)  the  abeenco  (/ 
all  obstacicj*  to  free  exjianRion  of  the  chest-walla.  Hence  mucus,  free  liqiii<l'. 
or  foreign  biKlies  in  the  alr-jwissages  must  be  removed — if  nec-essary,  by  trache- 
otomy ;  and  all  bands  or  tight  clothing  around  tbe  ehe«t  and  neck  rauBt  be 
loosened. 

Morxn  to  ^fn^Tlt  Inflation  is  a  method  of  jtractising  Artificial  rcspimtiw 
sometimes  adoptcil  in  cases  of  great  urgency,  as  a  tcmjx>rorj'  expedient  till 
other  more  efficient  measures  may  be  iuHtituted.  It  is  especially  applicable 
to  cases  of  children  under  six  months  of  ago.  in  eon8ef|uence  oC  the  weak  V^ 
inelastic  condition  of  their  chest-walls.     Instead  of  the  oi>erator  applying  hi* 
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mouth  to  that  of  the  patient,  air  may  be  mtrodacecl  into  the  lungs  through 
bft  flexible  catheter  paAsed  into  the  trachea. 

The  Hkllows  may  be  emnloyod  as  u  meftiiH  of  forcing  air  into  the  lungs. 
_Pr.  RiL-hurdsoUf  of  Loudon,  Lad  devised  a  '*  fKXiket-bellowB"  (Fig.  87)  which 


Fig.  87. 


TU«kardMa'i  btllovi  (arKrUfl>rial  Niplrktlon      *,  btll)  ftir  BllUf  lk«  lnHir«:  B,  bolb  fsr  •zbanfUiiK  tb«m. 

insists  of  two  oliwtic  bulbs  tenninutinsr  in  a  i-inffle  tube.  This  tube  is 
isertt-d  into  the  nostril,  and,  Ihu  nthtr  iiuHtril  ami  llio  mouth  In-'ina;  cloned, 

lir  may  bu  driven  into  the  lungs  b^  comitn^fiMiiitc  tnw  of  the  hnlbs  (A),  and 
rithdrawn  by  tompreRsing  xhc  other  (Bj.  This  is  an  ingnniont*  iniilatiun  of 
ittiral  respiration.     The  ontTance  of  air  into  the  oesophagus,  wlien  either  of 

the  twi»  niethmln  juHt  deHcrilMHl  is  practieed,  uiay  be  prevented  by  preying 

"le  larynx  upwards  and  l«w.-kwarJs. 

Howard's  Direct  Method  of  Artificiai.  Respiration. — TTie  three  methoda 
>y  wliicli  artific-ial    nwjurnti<'n  may  bo  most  effectively  practisiHl   an-  Dr. 
_  nmniin  Ilnwartl's   ''Bia-irt   Method,"  Sylvester's  Mythod,  and  Marshall 
Hall's  "Ready  Metliofl."     In  this  oountrj',  the  "</mW  Jrte/Arw/"  is  generally 
;knowlodge«l  to  l>e  the  best.     It  has  been  adopted  by  the  United  StAtee 
loveniment  Life  Saving  Service,  the  Life  Saving  Society  of  New  York,  etc 
p.  Howard  gives  the  following  rules  for  the  direct  nietho<l : — 

Rule  I. — "  To  drain  off  Wiiter  from  CJicst  and  StomacK.  Inttantly  strip  the  patient 
th«  waist.  Flaoe  liiiu  face  downwards,  the  pit  of  the  sEoxnacli  being  mUed  alHive  the 
rel  of  the  mouth  by  i\  Uirgt*,  lianl  roll  of  clothing  placed  bem-ath  it.  Throw  yoar 
sight  forcibly  two  or  threo  timcSf  for  a  moment  or  two,  upon  the  imiienl's  back,  over 
all  of  clothing,  ku  mm  to  press  alt  ftiiidn  in  the  stomach  out  of  ttit!  mouth." 
The  above  rule  is  1o  be  followed  only  in  case  of  drowning;  in  apncua  from  other 
jses  it  is  to  be  omittetl. 

RuLB  II '*  To  pt^rform  Artificial  Breathing.      Quii^kly  turn  the  patient  upon  his 

:k,  the  roll  of  clothing  being  so  placed  bcnt-aih  ac  to  make  die  breast-bone  the  highest 
>im  of  the  body.      Kneel  beside  or  astride  patient's  hips.     Clrasp  front  juirt  of  the 
shest  on  either  aide  of  the  pit  of  the  Btomoch,  resting  your  fingers  along  the  spaces  be- 
tween the  short  ribs.     Brace  your  elbows  against  your  sides,  and,  steadily  grasping  and 
irpsfling  forwartls  and  upwardfl,  throw  your  whole  weight  upon  chc.'it,  gmdiiiilly  increns- 
ig  the  pressure  while  you  can  count  one — two — three.     Then  tuddenttf  let  go  wiih  a 
Inal  push,  which  springs  you  Inck  to  your  Ant  position.     Rest  emc.t  upon  your  knee 
ihile  you  can  count  one — two  ;  then  make  pressure  again  as  before,  re[^>eating  the  entire 
scions  at  first  about  four  or  6rc  times  a  minute,  grailually  increasing  to  about  ten  or 
twelve  times.     Use  tho  same  regutarity  as  in  blowing  bellows,  and  as  h  seen  in  natural 
breathing,  which  you  arc  imitating.      If  another  person  be  present,  let  him  with  one 
liand,  by  means  of  a  dry  piece  of  linen,  hold  the  tip  of  the  tongue  out  of  one  corner  i>f 
~'ie  mouth,  and  with  the  other  band  gnup  both  wrists  and  pin  them  to  the  ground  above 
le  paticnt'is  head." 

Stlvestbr's  Method. — The  patient,  with  all  tight  clothing  and  bands  re- 
aoved  or  loosened,  ia  placed  on  hbj  Ijack  on  a  flat  surface,  his  head  and  slioul- 
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(k'rs  licing  pupjtortt'd  hy  Km  cuat  or  some  other  ^nneut  folded  into  a  brotid 
eusliuHi.  Tlie  mmith  tx'iiig  clciired  tmni  all  foreign  aubstaiices,  tbe  toti|nie  is 
driiwii  furwjinU,  aiid  Ki-ured  to  tlw  cliin  Iiy  u  piece  of  laiK'  or  ytrijig  tiwl 
an  iiniii  it  iiiid  tlie  lower  juw ;  or  tlie  tongue,  with  a  piere  nf  linen,  or  u  iKieket 
haiulkenhiof,  around  it,  may  l>e  pulled  forward?  and  held  by  an  AKdiftTaiit. 
Ni>w,  the  ofK-rator.  kneeling  at  tlie  iiatient's  head,  gra**|«s  tlie  arms  at  tlie  *I- 
Ik)wh,  and  carries  them  first  outwards,  and  then  upwanis,  till  the  handii  arc 
bi"ought  into  contact  with  each  other  uIkivc  the  head ;  they  are  kept  in  this 
positii)n  for  two  sK't-onds,  after  whit-L  they  aiv  hrouijht  slowly  back  to  the 
sidt*s  of  the  thomx,  and  pressed  gently  agiiiuttt  it  tor  two  seeondR.  These 
niovornents  ai-e  gentlv  and  delilierately  rejKsiteil  titV-eii  time^  in  a  minute, 
until  a  sjiontaneouii  cnort  to  breathe  U  made,  or  until  it  ta  evident  that  further 
exeilion  in  UHeleMi. 

Marshall  Hall's  "Ready  Method." — To  elear  the  mouth  and  fjccurc  free 
entruni-e  to  the  larynx,  tite  |HitienT  \»  turned  on  hin  tiux'.  witli  one  wrist  tmder 
his  forehead  and  a  folded  e^xiT  or  other  urticle  of  div^  boneuth  hir*  ehcst. 
Reepiration  is  now  to  be  imitated  by  **  tunnng  the  iKxiy  gently  on  the  «de 
and  u  little  beyon*!,  and  then  briskly  on  the  tace,  alteniately."  Kach  time 
the  IxkJv  is  hr«-nighl  into  the  prone  position,  finu  coinpreaBion  is  to  be  made 
on  the  |«jHterior  a«i»e<-t  of  the  thorax.  As  in  the  methoiU  already  ile*«:ribed, 
tlie  inani[iulation»  desi^ied  to  imitate  ruf»pinition  are  re|>eated  tiftoen  times 
in  n  minute,  for  two  or  throe  houre,  unless  rceuseitation  is  .sooner  aeeomplii<faed. 

Tbe  efforts  of  tlie  opemtor  sliuuld  not  inuuc^lintely  i*eawi  when  the  fiwt 
natum]  resjiiralor)'  movement  is  detected,  but  they  -should  be  continued  iu 
such  a  way  as  to  eoincide  with  the  sjwntaiieous  inspiratory  and  expiratory 
motions,  until  the  brealliing  lieeomw  regular.  OtJier  ageneicB,  siieh  as  aq^u 
amnioniie  pni«t>d  back  ana  forth  l»cnefltn  the  nostrils,  cold  water  dat>hed  ©d 
the  surtiwe  of  the  btxl}-.  etc.,  may  aid  in  exeitine;  resjtiration.  The  tempera- 
ture of  the  Ixxly  may  Ix'  restoreil  bv  friction  applied  by  the  handsof  assistAntd 
to  all  luirttf  I'f  the  snrliRv.  by  tbe  hot-water  or  hot-air  bath,  warm  coverings, 
etc.  As  ftiiofi  as  the  patient  bwomes  eajiable  of  swallowing,  he  should  ue 
given  hot  eotlee  or  tea,  or  brandy  or  whiskey  properly  diluted.  After 
respiration  has  l>eeome  normal,  the  patient  mu«t  be  closely  wat»'bed,  in  order 
that  the  tirst  signs  of  secondary  apno-ji  may  be  instantly  detected,  aud  that 
suitable  measun^  to  avert  it  may  be  promptly  ado^tted. 

Vacoisation. 

Vaci-ination  is  a  minor  surgical  oj>eration  which  every  practising  physician 
Is  ex|»ecttHl  to  Iwable  to  perfonn  when  occasion  demands.     Althongh  in  itself 
excce<ling]y  simple,  yet,  unlese*  the  oiK.'intion  be  earetidly  done,  failure  to 
alfonl  that  jtrotection  againt^t  snmlljH»x  which  is  rcafionably  ex(>eeted.  is  liable 
to  result.     Vaccination  may  be  satdy  employed  in  the  case  of  any  he«ltby 
in<lividual,at  almost  any  jK»no*lof  life.   Children  should  l>e  vaooinateil  before 
they  are  three  months  old,  unless  there  be  si>ecial  contra- indication  to  the  pn*- 
oedure ;  and,  in  tbe  event  of  exposure  to  smalljwx,  even  at  an  earlier  age- 
immediately  after  birth  if  necessaiy-.     Vaccination  nm-  be  effecte<l  bj-  th»i 
use  of  two  kinds  of  lympli,  humanized  and  bovine.     IlumanUcd  h/mpfi  way 
be  used  in  one  of  two  fonnw.  cither  ils  a  vi»4cid  fluid  taken  from  a  well-fonuol 
Taccine  vesicle  on  the  eighth  or  ninth  day,  or  as  a  scab  or  crust  which  l»* 
Bcjiamted  spontaiufonsly  al>out  the  twentietlj  day.     The  tbniier  in  generally 
considered  more  effei-tive  tlian  the  latter,  3*et  the  dried  scab  is  more  connnoiilv 
employed  iu  this  country.    Bovine  or  aiiimal  vtrttn  is  obtained  dinvdy  fri™ 
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the  uJder  and  teate  of  the  ca\\\  mul  i«  made  available  by  being  allowed  to 
dry  on  hHiw  of  ivory,  quill,  or  wbalebone.  Humanized  lymph  in  either  form 
must  bo  tree  from  blood  and  ]mri,  and,  when  kept  for  iii*c,  inu«t  be  pi^escrved 
from  the  acticni  of  heat  aud  moifiture ;  otberwitjc  its  employuieiit  may  be  pro- 
ductive of  wirious  pet»alt«.  In  tliis  country,  the  siipplicns  of  animal  virus  en- 
velop the  ebarirtHl  ivory  and  (jnill  pf)inta 'in  antiseptic  cotton,  which  is  bup- 
rounded  with  wuter-pmof  material. 

Tlie  only  instrument  needed  for  effueting  vaccination  is  a  common  lanoot, 
one  which*  is  somewhat  (lull  l>eing  usimlly  jireferred,  a^  drawing  less  blood. 
Uy  moans  of  this  simple  instrument,  the  operation  may  he  done  (lUite  as  f>atia- 
factorily  iw  with  any  of  tlic  niony  intcciiioug  dcviees  whieli  have  been  t*ug- 
i[e(*tc'<l  for  the  purpo>;*-.  Tliat  the  lancet  may  not  bo  the  mean.s  o(  earrving 
cuntjiji^ian,  it  should  be  kept  jML-rfectly  clean.  Tlio  pliux;  nsiudly  seleetod  for 
the  iiwertion  of  vaceino  virus,  is  on  the  outer  hide  of  tbe  loft  arm,  ne«r  the 
attaclimont  of  the  deltoid  nmsele,  although  the  ofwrafion  may  be  j>erfomiod 
on  almost  any  part  of  the  body.  WTienever  practicable,  firin-t(Htnn  mrrZ/irt- 
tiim  is  to  be  preferred  to  all  other  methodti.  In  this  mode  of  proec>eding,  fluid 
lymph  is  taken  direelly  fi-om  a  well-formed  vesi4'le  on  tbe  eijrhlh  day,  when 
its  eonteut**  are  probably  the  moi*t  etfet-tive,  and  inttcrtcd  into  tlic  tiKin.  If 
iFory  vr  i/UiU  slifK9  be  uhi-iI,  the  drienl  lymph  munt  be  sotl'eni'il  by  holding  tlie 
pointx  ill  the  steam  of  hot  water,  or  by  dipping  them  in  warm  water ;  or,  if 
the  crust  be  employed,  it  must  be  reduced  to  a  ijemi-Uquid  condition  with  a 
little  water  or  glycerine. 

Tbui-e  art-  sevenil  way.s  in  which  vaixiiiie  vims  may  be  inserted  into  the 
»kiu,  any  one  of  which,  if  carefully  practised,  will  undonbttslly  prove  BUt.^ 
cewful.  Probably,  the  *inc  mo«t  commonly  employed  in  thj;*  country  \a  tliat 
of  (///fv/.ti'oK  or  *'■  ern.-i^'Scriitch  ;^'  it  certainly  Beems  to  bo  the  method  most  usu- 
ally successful  when  dry  lymph  is  used.  In  miakiiig  the  abrasion,  the  ope- 
rator graspt!  the  lott  arm  of  the  {iaticut  iu  such  a  imuiucr  us  to  put  the  skin 
overlying  the  insortiou  of  the  deltoid  muscle  ou  the  stretch.  He  tlien  with 
the  lancet  scratches  oil'  the  epithelium  and  cxpowes  the  absorbing  Burface  of 
the  cutis  vera  ;  llic  apiMjaraiice  of  blootly  oozing  is  an  hidii-atiun  thai  the 
cutis  has  iK-cn  sufficiently  doimde<l.  (Jn  this  surthce,  after  tbe  blood  has  lK*n 
wiped  oft',  the  lymph  is  smeanxl,  either  with  the  flat  surface  of  the  lancotr 
blade,  or  with  an  Ivory  or  quill  point.  The  ]>art  is  to  be  left  uncovereil  till 
the  lymph  dries.  There  is  no  newl  of  making  any  topical  application  subse- 
quently ;  the  only  prei-aiition  necessary  is  to  keep  the  part  from  being  cliafed 
or  Kcratohed  till  the  hcaIj  falls  oft". 

Another  plan,  iioculiarly  suite<l  to  arm-to-arm  vaccination,  is  to  insert  tbe 
Wmph  into  small  jntnctuns  made  in  the  skin  with  the  y»oint  of  a  lancet 
These  punctures  should  ho  made  obliquely  from  above  downwaixis,  and  should 
extend  well  into  the  cutis.  The  virus  is  introduced  ou  the  point  of  a  lancet, 
or  on  an  ivory  or  quill  point.  The  valvular  dmnu-ter  of  the  wound  favors 
the  retention  of  the  Ivmph.  Instead  of  making  four  or  five  puucturea  as 
aliovc  descrilHid,  multiple  punctures  maybe  made,  and  tbe  lymph  riibl»e<l 
over  the  woimdwl  surtacc ;  or  the  lymph  may  be  first  smeared  ou  the  surface 
and  then  pricked  in,  as  lu  tattooing. 

Revaccisatiox  is  imperatively  calle<l  for  in  ca^es  in  which  primary  vacci- 
nation has  entirely  taileil,  or  has  been  modifiotl  by  causes  nut  apparent.  It  is 
aUo  advisable  to  revaccinate  at  or  shortly  at'ter  jpiilxTfy,  even  wlicn  there  are 
•nnmistukable  evidences  of  a  8uccpj«ful  and  thomugh  primary  vaccinatiom 
Some  authorities  go  further,  and  advise  a  repetition  of  the  operation  onoe  in 
seven  years,  and  likewise  whenever  an  epidemic  of  smallpox  is  prevailing. 
The  methods  by  whi(;h  revaccination  is  eflected  ditl'er  in  no  way  from  those 
ftdojited  for  the  primary  oiJcratioiL 
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ITTPODERanc  Tnjectiokb. 

Hypoflormic  irycction  is  a  Riniple  method  of  introddcinc  certain  drags, 
ewpeciallv  ain«i}'in*,  into  the  eyetem.  and  is  frequently  reaortetl  to  by  surgeiMki 
iu  coaee  m  which  a  more  prompt  and  decided  uuprcssiou  is  deeircd  than  could 
l)e  obtained  were  the  sante  remedies  adminietcrL-d  either  by  the  mouth  or  by 
tlie  reetnm.  Althou|;h  this  oix-ration,  in  the  hands  of  an  experienced  jieraoa, 
ift  one  of  extreme  simplicity,  and  free  from  (hmgor,  yet  mmloo^^nt  and  even 
fatal  consequences  have  followed  its  employment  when  incantioualv  per- 
forme<l ;  hence,  as  a  nile,  the  sui^'oii  should  either  do  the  operation  himself, 
or  Intrust  it  to  an  intelltjiieut  at<^istant. 

The  instrument  employed  ennsists  of  a  small  syringe,  holding  about  30 
minims,  with  au  adjustable  nozzle,  which  is  a  hollow  ue^lc.   (Fig.  88.)    The 
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Iwrrel  is  ma^le  of  either  glass,  hard-rublier,  metalj  or  a  combination  of  gla« 
and  metal.  In  order  that  the  syringe  may  l»e  air-ti^ht,  the  piiiton  most  aocu- 
ratoly  fit  the  cylinder;  hence  the  calmre  of  the  latter  must  be  the  same  through- 
out. .\  glass  syringe  may  be  graduate<l  to  minims,  either  on  the  barrel  or  on 
the  piston-rod  ;  other  fonnri  of  tlio  instniment  have  the  piston-nxl  gni'hwted. 
The  peilbrated  needle  may  be  attached  to  the  barrel  by  either  a  screw  or  ft 
socket'joLut.  The  metallic  syringe  is  the  one  to  which  the  writer  girefi  pie- 
fcreuoe.  This  has  two  delicate  nce<lles  with  laiicet-shai)ed  jwints,  which  are 
attached  to  the  bunel  by  a  srntw-joiiit.  It  is  providwl  with  a  serew-iip  that 
is  to  be  kept  on  the  end  of  the  iMirrel  when  the  instrument  is  not  in  U8e.  in 
order  that  tho  piston  may  alwava  be  moist,  and  the  cylinder  five  from  dirt. 
A  delicate  piece  of  annealed  wire,  shaqi  pointed  and  attache«l  to  a  smtll 
handle,  will  lie  found  useful  to  remove  dirt  or  molslure  from  the  needbe 
whenever  they  become  cloj^jed ;  this  may  be  dispensed  with,  however,  if  tie 
opemtor  will  mlitidiice  u  fine  wire  into  the  ntHM^lle  immediately  after  it  is  used. 
1  lanl-mblK-r  syrinires,  with  gnld  or  jilatinuin  needles,  an*  l»cst  tainted  for  the 
iiywtioii  of  certain  mincml  subataneee,  ami  particularly  io<line. 

The  dnig  most  commonly  emploved  by  the  surgeon  for  suhtutaneons  iiyec- 
tion,  is  the  sulphate  of  morphia.  \STion  it  la  extensively  use<l  in  this  way. 
AH  in  hospital  practice,  Ma^endie's  solution  will  Ijc  found  the  moet  convenient 
Ijreparation,  for  eight  minims  of  this  tKsIution  reprej*ent  alxiut  a  fourth  of  ft 
grain  of  the  sulphato  of  morphia.  As,  however,  the  solution  soon  loees  it> 
strength  by  the  development  in  it  of  a  jienicillum,  and  is  thereby  rendenJ 
unfit  for  byitodermic  use,  it  is  a  better  plan,  in  private  practice,  tor  tJie  sar- 
geoM  to  carry  the  drug  in  powder,  an<i  to  make  a  frcpli  s«dution  wbentrrr 
occasion  demands  its  employment.  The  writer  is  in  the  habit  of  canyini; 
morphia  in  quarter  of  a  gniui  powders,  put  up  iu  tinfoil.  VTien  an  iiyecli(« 
is  to  be  given,  one  of  tliese  iX)wderB  may  be  quickly  dissolved  iu  ten  or  twouty 
minims  of  fivsh  w«i»t,  the  quantity  of  the  liquid  being  ju-curately  iletermiDW 
hy  being  drawn  tirst  into  the  syringe  and  then  ii\jecte<l  iut4>  aspooin.    Tbe 
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other  alkaloids,  viz.,  atropia,  strj'ohiiio,  ergotina,  pilooarpm,  etc,  oaiinot  be 
munuettl  in  this  way,  hrrioe  they  are  kept  in  nohition  ready  for  use.  What- 
ever drug  18  injected  In'ticjith  the  skin,  it*?  solution  Rhoulcl  be  free  from  for- 
f  ign  matter,  and  aa  nearly  neutral  u*  possible,  so  that  it  wiU  not  excite  undue 
irritation  of  the  tiiMiue:^.  Of  course,  thie  oantiou  d<X'a  uot  appi}'  to  thoise  in- 
jections that  are  Bometinien  employed  tor  tlje  express  purpose  of  exeituitf 
irritation,  as  in  the  treatment  of  enlargeraente  of  tlie  thyroid  body,  bursid 
enlargeuieuts,  eases  of  neuralaria,  etc 

In  ffiving  a  subcutaneoua  injection,  tlie  operator  pinohes  up  a  fold  of  int^u- 
ment  between  the  thumb  and  Urst  two  fintryrs  of  his  left  hand,  and,  holding  flie 
charged  syringe  tirnily  in  his  rl^lit,  quielvly  thruBta  the  poLut  of  the  needle 
into  the  Buperfiuial  iW-ia  pai-allel  with  the  fold.    (Fig.  89.)     The  ueedle 

Fig.  89. 
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phould  be  carried  fully  two  centimetres  (three-fourtha  of  an  inch)  into  the 
tliisue,  and  it;i  |>uiut  should  be  moved  aUmt,  to  make  sure  that  it  'm  uot  in 
the  deeper  la^'ers  of  the  true  skin.  The  contents  of  the  syringe  should  be 
forced  out  slowly,  after  wliich  the  iR-etUo  should  betjiilekly  removed^ and  the 
puncture  closed  oy  the  pressure  of  tlie  finder  for  a  few  secotids,  to  prevent  the 
feioapo  of  any  of  the  tiuid,  and  Tn  arrest  the  elight  bleedinsr  which  sometimes 
f<dh)WK  the  operation.  Should  the  patient  be  timid  jiiul  dread  the  flight 
pain  of  an  iiyection,  the  senaibility  of  the  skin  may  he  diminished  by  the 
use  of  local  amesthesia,  or  the  same  end  may  be  accomplished  with  less  trouble 
hy  firmly  pineliing  the  fold  of  integument  as  the  needle  eutem  the  skin.  As 
a  nile,  the  fluid  should  be  iiijcct-ed  info  the  snjx^rfiinal  fuscaa;  in  somfl  raw* 
of  paralysis,  however,  in  which  strvchiiiu  U  L-mpk^yt^i,  the  iiyection  is  made 
directly  into  the  atfectwl  muscle,  and  deep  injections  of  l.■'hloI■ofom^  or  ether  are 
resorted  to  in  some  cases  of  neuralgia.  The  pain  and  redness  wliich  ouca- 
eiouully  follow  a  hypodenuic  iiyection,  may  be  allayed  b^'  the  ajipUcatiou  of 
a  Cf»ld  compress,  or  of  one  saturated  with  leiul-water  and  lauthmmn. 

Certain  localities  should  Ijc  avoided  in  practising  hyjjodermic  medication; 
thefle  are  salient  jHiints  of  the  Hkc'letou,tlio  immediate  vicinity  of  large  super- 
ficial veins,  and  parts  which  will  be  necessarily  subjected  to  pressure.  It  is 
not  well  to  give  subcutaneous  iiyectious  in  parts  that  are  inflamed.  The 
phices  usually  selected  for  the  injection  of  anodynes  are  the  outer  surlace  of 
the  foreanu  and  the  anterior  surlucea  of  the  arm  and  thigh. 


Aspiration. 

Tliis  operation,  which  consists  in  i-eiiioving  the  liquid  contents  of  a  cavity 
without  tliu  admi^ion  of  air,  is  performed  by  mctins  of  ai^  a]>{uiratus  called 


All  jtfpimtor.    Tiie  two  varieties  of  the  ajipamtiu  in  eoramou  iise  at  the 

1>n«eiit  time  arc  designat^tl  by  the  naniee  of  the  in\*entor»,  Oieiilafoy  and 
^otain.  Komierly  aspiration  was  coutiued  principally  to  the  evacuation  of 
fluid  oolIectioMH  in  tlie  cht-iiii;  the  instrunicntt)  eniploved  for  this  purpose 
were  the  piston-troctir  and  the  suction-trtx-ar,  the  latter  naving  been  perfeeted 
hy  Dr.  M.  Wynmn  and  JJr.  liowditeh.  These  instnimeiil**  are  seldom  umiI 
now,  exi>erience  havbig  demonstrated  that,  altliott^h  stimple  in  cx»ii«truclion 
and  easily  managed,  they  are  not  as  efficient  aa  either  ol  the  two  forms  of 
apparatUH  previously  mentioned. 

AL  Diculalby  8  iwpimtor  e(>nmiit8  of  an  exhausting  pump.  compoiwJ  of  a 
gUiaa  cylinder  jiarlially  ineaw*!  in  metal ;  a  eet  of  sliaqi-ixdnt«l  auiula'  of 
various  sizes  ;  and  two  piei^^s  of  flexible  tubing.  The  mi/.zle  of  the  pump 
ba8  a  sliort  tube  connected  at  \\^  8ide,  at  right  angle*,  a  stoiiotK'k  at  the 
junetiou  controlling  both  tube  and  nozzle.  (Fig.  00.)     A  cauula  i^  attached 
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to  the  nozzle  hy  one  of  the  piecesi  of  tubing,  the  other  piece  of  tubing  beii 
coniiectiHl  with  the  nidc-tube,  and  iiti  free  end  plaeed  in  a  ba«in  jmnly  filh 
with  wuter.  The  eimulu  is  quickly  thnint  into  the  luvily  tci  bo  evneuatinl; 
and  when  the  stopcot^k  is  turned  so  a*  to  ojien  the  noxzle  and  elose  the  sidfr 
tube,  and  the  piston  of  the  pump  is  slowly  drawn  up,  the  fluid  ruabos  into 
the  pump  to  till  the  vacuum.  On  reversiiiff  the  stopcock  so  as  to  close  the 
nome,  and  pushintr  downi  the  piston,  the  fluid  is  driven  through  tlie  side- 
tube  into  the  bism  of  water.  These  manipulations  are  repeated  till  the 
cavity  is  emptied. 

The  other  form  of  aHpirator,  devised  by  Potain,  is  a  modification  of  the 
one  just  described,  and  is  proliably  suiK^rior  to  it  in  many  respecta.  Tlw 
parts  of  this  apptaratus  are  an  air-pump;  blunt  uanula>  of  various  caHbrv*, 
with  blunt  ami  sharp-]X)inted  stylets ;  au  India-rubber  stopper  perforata! 
with  two  curved  tubes,  each  having  a  stu[K\K*k;  a  bottle;  and  rubbw 
tubing.  (Fig.  91.)  The  stopper  is  conical  in  «hat>e,  and  of  a  size  rcndoriu^ 
it  adaptjible  to  the  necks  of  onlinary  bottles  varying  in  eajtaeity  from  a  i>i»i 
to  half  a  gallon  or  more.  The  bottle  is  fiwt  exiiausted  of  air  by  the  air- 
pump  ;  tjien  the  oanula,  inclosing  the  Bhar|>point«<l  stjidet,  being  attached  »■> 
one  of  tlie  tubes  in  the  stopper  by  a  piece  of  flexible  tubiug,  is  pushtJ 
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through  the  mt4?guiiient8  into  the  Cftvitj*  containing  the  flnid  to  be  evacuated. 
On  withdrawing  the  stylet  aaul  ojjeriiiig  tlie  stoi»cook,  the  tluiii  passes  quickly 
into  thu  bottle.  If  there  bt-  more  tiuid  than  one  bottle  will  hold,  the  stop- 
cock of  the  tube  eouuected  with  the  canula  nmy  be  closed,  the  stopper 
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removed,  and  the  bottle  emi>ticd ;  it  U  then  to  be  ro-exhaupted  by  the  air- 
pump.  Oecfl-sionally,  as  in  the  eaiic  of  cold  abfweatics.  t)n-  flow  of  puw  le 
I  suddenly  stAipptni  by  a  Binall  niai*s  of  lymph  or  chce*y  nmttor  Ijwynihig 
;lodged  in  tlio  caniiU.  Sucli  an  obstniction  may  be  oimifj-  removed  by  piisrt- 
ling  a  blunt  stylet  or  plunger  through  the  canula.  With  Potain's  fwjiinitor 
lair uupleasant  odors  are  couvoyed  with  the  pus  into  the  bottle-reaen'Oir,  and 
Itiiereforc  do  not  escape  into  the  imticnt's  room.  This  is  an  advuntu^u  not 
FpOAseflsod  by  any  other  variety  of  the  instrument.  As  the  onnula'  of  tliis 
fapimratus  ure  blunt-poiutod,  they  will  not  wound  the  delicato  inner  surface 
[oi  the  sftc  of  an  abdce*«  as  it*  walls  collai^se;  hence  hemorrhage  into  the 

ivity  of  an  abscess  is  lees  liable  to  follow  the  use  of  this  aspirator  than  of 

1006  that  are  provided  with  sliarjvpointed  canulw. 
In  aspirating  au  abeccea,  it  is  lulvitiable  to  use  a  large  canula,  iu  or(h;r  that 

le  pus,  even  if  it  bo  somewhat  cousistent,  may  escape  freely,  \\nien  iiriue 
►or  serous  accumulations  are  to  lx>  drawn  off,  a  smaller  eanula  should  i)o 
'selected.  The  slight  wound  made  by  the  stylet  or  eanula  should  be  carefully 
.closed  by  a  strip  of  adhesive  plaster.  Although  tlie  operation  of  aspiration 
[is  made  very  simple  by  the  improved  iiistrunients  now  in  use,  yet  certain 
>reeautions  must  be  obser\''ed  to  render  its  ])crli.>rmanee  free  from  daiigei'. 

le  operator  should  make  himself  pcrtlcictly  tliniiliar  with  the  relation  that 
Fthe  bloodvessels  and  nerves,  or  otlior  ini^jortant  organs,  bear  to  the  cavity 
[containing  tlie  fluid,  before  lie  proceeds  to  introdiKv  thr?  eanula  or  needle. 
[without  thw  special  knowledge,  he  is  liable,  of  course,  to  do  Ms  patient  on 
[irreparable  injury. 

SuRoioAi  Uses  o?  Kibctmcity.'' 

The  Burgicsil  uses  of  electricity  consist  chiefly  in  the  \*arion8  applicationa 
>f  the  oiierations  known  as  e{ectroli/sis  and  dectro-  or  galvano-catUcry.    Electro* 

Tb«  writer  lAke^  plvunre  la  acknowlwlging  his  hidabtwltices  to  Dr.  Charliui  K.  Miua, 
r!t;turer  on  Eloctnv-Thcrjipeatica  iu  tlie  University  of  FennBylraaJik,  fur  valuiblti  a«tiBtu]c«  In 
ropuiog  tlilj  tMtJoD. 
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Ijsis  moftm  chemical  dec-omposition  by  electricity,  and  tlie  u-rm  la  a{qplied  in 
Bur^ry  clnefly  to  the  (U-wimpowition  by  nieaui^  of  tlii-s  agvut  ul"  tuniots,  eiu- 
(hittouH,  or  other  morhitl  produota.  EWtro-  or  galvaiio-coHtcr)'  is  the  iirk-css 
of  eatiterizing  or  burning  tissues  by  meanit  of  a  wire,  or  otlier  niotallic  tnBlro- 
nic-nt,  which  has  been  heated  by  electricity.  Strictly  Bjxaking,  gttlvcuio- 
nuilery  in  not  an  elwtrital  oiwration;  electricity  is  ^iiuply  \im.-*\  to  fieftt  the 
iuslruinent  with  wliich  the  luuterizjition  is  performed.  The  terms  d#«nv- 
vupcturc  and  ifolruno-pimrttfre  refer  to  eleetmlysis,  to  the  plunging  of  iieedlt^ 
luto  a  part  ihrtxigh  which  an  electric  current  ia  made  to  paeu. 

Electrolysis. — For  electrolysis,  a  suitable  hatten\aiid  needle  olectrodesof 
speciiil  shapes,  are  required.  The  appar;*tuH  generally  preferred  Id  a  galvanic 
or  oontiiniouK-curreiit  battery  of  a  cwnftidcniblo  numlwr  of  <*llfi  of  niediuni 
«i»e;  some  fonnof  ziii<M«.rboii  battery  of  thirty  or  more  oelli*.  Thetluiil  iJiat 
V.  ill  prolmlily  be  fomid  luoet  Bon'ioeable  i«  the  well-known  Aolution  of  txitafi- 
siiim  bichromate.  Alraost  any  of  the  constant  batteries,  however,  whidi  aw 
employed  in  the  treatment  of  di!A4UM.ti  of  the  nen'ous  aud  muscular svtitenui,  can 
be  made  uw  of  in  Uua  operation.    Fig.  92  repi%<>euUi  an  improveu,  portable. 

FlR.  92. 
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constant  ^jalvanic  liattorj*.  manufaotnred  by  Messrs.  Flemming  and  Tftlbot-of 
Philadelphia.  Tliis  battery  eoiitaina  thirty  cells;  othei's  ranging  as  higli ** 
sixty  celln  are  made.  ElectrolysiH  Irn**  lieen  resorted  to  with  more  or  Io«  H* 
eeaa  in  the  troalmentof  aneiiritini.  tunion*.  and  i-onditiont«  dt'itendent  upooo'j* 
inflammatory  dcpositfl  The  forms  of  tumor  tliat  liave  been  tr'-iitiHl  ek<Jp* 
cally  are  mevi,  goitree,  polypi,  cysts,  hydatids,  Hbroitht,  epitheliomatat  ^^ 
rhouBcauccrs,  etc. 
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III  the  treatment  of  aiieuri.sra,  two  methods  are  employed.    One  metho<l  w 

'to  insert  the  iiee<1It>,  coiinccto*!  with  only  one  of  the  (kjIch  of  the  liattery,  into 

the  Bac,  the  other  rhoopliore  Imng  »p]t]ii»<I  to  the  surtaceof  the  body.     lii  the 

leecond  mt<l  better  metliod,  two  fine,  aharn  ue^tlles,  caretullv  insulate*!  ncstrly 

■to  their  extivuiitits*,  luid  cuniiuc-ted  with  iLe  conduftiiig  conls  from  both  poles 

mpS  the  hatterj',  are  iiitro<hKfii  int/>  the  aneiiriHnui!  sac.     At  first  a  weak  cur- 

Preiit  18  allowed  to  pa««,  Us  strength  being  grnilnally  and  cHutionsly  incTea»<ed 

as  the  oi>eration  advances.     The  operation  (thmihi  be  pci-tomied  t^lowly,  a» 

clot*<  that  are  rapidlv  produ<'e<l  are  liable  tti  be  wa^JuM  awa}-  by  the  blood 

current.     At  theexpimlionofa  peri'^^wl  varyin^Ef  from  half  an  hour  to  an  liour, 

the  needles*  are  to  Iw  removed,  an<l  the  punetua-s  closet!  by  small  compresses 

^f  Hut  secured  by  piaster  or  eoIUxlion.     lu  some  cases  it  will  be  found  ncce»- 

karyf  in  coneeqiienee  of  the  timidity  of  the  patient,  or  of  pain,  to  resort  to 

Rnupsthftfiia  either  local  or  general. 

■     III  ireatiiiB;  tumora  of  any  kind  hy  electrolyBiB,  the  methods  are  practically 

the  same.     As  iu  the  eane  of  anciirisin,  needles  either  from  one  or  from  both 

poles  of  the  battt-ry  are  introduceil  directly  into  the  tttmor,  in  the  same  way 

''that  a  hyjioilurmic  needle  woulil  be  itiwrtcd.    Tlie  celle  of  carcirioimita  are  84iid 

">  yield  sooner  to  electrol}*aia  than  other  eollft,  ju«t  as  one  body  may  decompose 

lore  readily  than  aiiot}ier.     Some  electro-theraneutiirtfl,  the  two  Bruiis,  for 

'example,  consider  tliat  the  destructive  ac-tion  ol  the  current  is  strictly  and 

wholly  due  to  the  action  of  the  alkali  develojKjd  at  tlie  negative,  and  the  arid 

lat  the  TiosiTivc  polo.     h\  addition  to  its  n«^  m  cases  of  anourisin  and  tumors, 

lit  is  claimed  hy  cleetro-thcrapenlistK  that  electmlynis  \h  serviceable  in  the 

itroatmcnt  of  hydrocele,  rttricture  of  the  urethra,  ojiacitiofl  of  thecomeaj  oata 

ict,  in^mmatory  thickeuiugti  in  and  about  the  ear,  etc. 

GALVANO-C-AVTBRY.—^Oalvnno-cautery  batteries  are  made  with  plates  or  rle- 
leiitfi  of  a  large  size,  but  cnnnianitivcly  few  in  number,  and  placeil  close  to 
110  another.     In  this  way,  '^'^  internul  rtttistamv"  as  the  electrician  would  say. 
iiedaced,  and  a  current  is  obtained  which  will  keep  a  metallic  electrode  at 
while  hcflt.     There  are   man}'  varieties  of  the 
ilvano-cantcry  l>attery,  but  perhaps  tho  most 
impact  and   generally   useful  appai'atus  19   the 
Jyme  Cautery  liattery,  an  mventiou  of  l)r.  John 
Jyrne,  of  Brooklyn,  N.  V.       Figs.  93   an<I    t14 
jpreaent  the  battery  and  tho  neees^ry  applian<efl, 
ich  as  handles,  ^t.-a'a-scurtit.  knives,  moxa.  s<'oops, 
tc.     Tile   gidvanommlcry    may   be   employeil  in 
icnrlyall operations  ill  which  the  actual  or  potential 
iutery,  or  tho  ecraseur,  are  employed,     liy  its  aid 
lorbid  growths  and  diseawnl  piirt^can  he  removed 
with  gitater  expedition,  and  with  leas  risk  of  con- 
mtivc  hemorrhage,  than  with  the  ordmary  ecra- 
>ur.    When  resorted  to  as  a  incinis<tf  applying  the 
lutery  m  cavities,  it«  action  can  be  more  aceu- 
fctely  localized  than  that  of  tJic  ordinary  iuethodn 
>f  cauterization:  for  which    rv'a^on,  many  gynre- 
>logista  pi-ef'ertliis  apparatus  to  all  otlien*  hi  their 
[)eration8  on  the  ccn'ix  uteri  and  in  the  cavity  of 
le  womb. 

The  success  attending  the  nfle  of  the  galvano* 
terj*  is  maiidy  de]ieuaent  on  the  d^ree  of  tem- 

kture  employed.     Experience  has  demonBtrated  that  a  dull  red  heat  pro- 
Luces  the  best  results,  and  hence  tJiis  temperature  should  be  continuously 
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niaintainetl  during  the  period  of  actiml  t-nutorization.    The  maiu  iuli,-a«tj 
of  a  galvano-cautery,  is  that  the  wire  or  other  electrode  can  be  ac'CuratelT 

IV.  M. 
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n«elni4M  lor  ^TUM-Clint«r]r.     1,  ftrntaritt  wtlli  wir*  loop;  !!.   Haiiill*  vllfaoul  Aciv*««r  •Itaehwal;  K  Cmh 
kalf« ,  4,  UUTeml  Luil-rnbtier  baoille ,  fi,  I'latluxini  dioSm  and  tmapa ;  9,  ParMlalB 


juBted  in  the  required  position  while  eoM,  and  (heii  quickly  lieattHl.  Tb« 
galvanic  ecmwur  of  Middddorjif  fonRist«  of  a  eoil  of  platinum  wiiv  which,  by 
itB  attaehnierit<4  to  a  rod  and  a  w^rcw,  can  Ik;  shorU-Tiwl  as  it  bums  its  wiv 
through  the  tiseuea  around  which  it  is  placed.  Before  apnlyinc  the  itnl 
around  a  diseaecd  mass,  a^  a  cancerous  nodule  of  the  tongue,  it  is  Highly  iw- 
portaut  that  the  morhid  structure  Bhould  be  isolated  from  the  healthy  tiseiwe. 
This  in  best  «ccom[iIinhed  by  long  pirn,  ivorj*  p<^.  or  eur\*ed  needles  in  hao- 
dies,  pa*»ed  llirough  thu  Iiealtliy  part  in  different  directions.  Tlie  coil  ie  tiw" 
plui^ed  awund  the  part,  Ix'lnnd  the  pins,  aud,uj^  it  hums  ite  way  through, tW' 
nireetion  of  the  section  will  Iki  ilotcrminod  by  that  of  the  pins.  [FaureVu^j 
genioufi  "  secondary  battcrj^,"  by  which  the  galvanic  current  can  Ik-,  a£  it  w*r 
Btored  away  for  future  use,  will  prol>ably  add  very  much  to  the  pmf'ir 
advautage»  of  tlii:*  mode  of  ajiplying  electricity. ^J 
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Galvamzattox  ami  Faradization  often  prove  ofwrricc  in  the  various 
neiiralgk  an«i  ])araly(ic:  tMiiditioiu  which  atfompany  or  follow  surgical  aftco- 
tions.  In  HDiue  loniw  of  spinal  ourvature,  aiid 
ofi'Iub-foot.the  iinH*i.'lcs  can  l>ea<Ivaiitatf«K>usly 
faraJiztil.  Spmins,  niusRlivrttniiiw,  and  some 
foriiLH  of  !<yiioviti*i,  can  alao  with  advantai;**  \)e 
trt-ateil  by  local  faratliZiUioii  c»r  i;alvaiii/aition. 
Fig.  95  rujirciHjuts  one  of  the  oest  foruis  of 
faradic  battery. 


I 


'  MASSAaR. 

Under  tho  general  tenu  of  massage,  Dr.  \V". 
Waguer,  of  Fricdburg,^  iiiL-liuk's  fnunlifi'crcnt 
nianipulatiom,  viz.,  (1)  stroking  (i^lfiirdi/e); 
(2)  kiieadiug  {j>etn99(ige)\  (3)  taj)ping  ur  [>er- 
cnswion  {Uttmtetiwnty,  and  ^4)  paiwive  and  artive 
motion.  To  these  varieties  may  be  added  an- 
other form  of  uuiH^agu,  (juite  extensively  used  p«naicbuMrr. 
in  this  eouutr}',  which  txmsists  in  piin-hiujj  up 

the  iutegumeuU  und  niiiMcU-s,  tin- luttor  ninj^Ev  or  in  groupB,and  rolling  them 
p^utly  between  the  thiimh  and  tingcrn.  In  the  Urger  cities  thi«  treatment  is 
g^enorallv  intrusted  to  assiptant.-t  culled  rubbers,  manipulators,  or  masseurs^ 
who,  being  *wcially  tniineil  to  the  art,  soon  gain  great  dext^^rity  in  its  appli- 
cation. I  relinunary  to  the  Hpplieation  of  niassagt*.  the  part  to  be  operated 
uiK>n  Hhould  be  an<-»inted  with  cocoa-oil  or  vaseUnc.  U  there  Ihj  a  heavy 
growth  of  hair  on  the  part,  tins  should  be  carefully  shaved,  as  otherwise  irri- 
tntion  of  the  folliclea  and  the  development  of  boils  may  Ij©  the  cousequeuces  of 
tho  rubbing. 


I 


Strokiso  (EfHt'uraqf)  consii*ts  in  gently  Bmoothing  or  mbhing  the  surface 
of  a  jiart  with  the  palm  of  tlie  hand  from  the  periphery;  distended  veins  and 
lympliuticM  art^  thuH  i-mpticd.  und  luj^u'id  tniurtudatinn  removed  from  the  tis- 
sues. In  the  early  staget*  of  intlamraatiou,  this  manipulation  is  first  applied 
above  the  Keat  of  disease,  in  order  to  aft'ord  more  space  for  tho  returning  cur- 
rents. By  degreea  t)te  intlamed  part  it*  approached,  and,  when  reached,  firm 
but  gentle  pressure  is  nutde  on  it,  thus  fon^-ing  the  fluids  inwanls,  and  pro< 
inoting  the  absorption  of  cxuclationa  if  they  have  already  occun-ed.  Witli  a 
diminution  in  the  i-antents  of  the  vessels,  there  is  a  pi"oix>rtioimtc  subetideiice 
of  all  the  local  phenomemL  of  inflammatiou. 

Kneadinu  {l^ismgc)  i»  a  form  of  niaasage,  applied  l\v  nibbing  a  part  cir- 
cularly witli  tho  extremities  of  the  fingers  or  thumb, or  the  [wibn  of  tne  hand, 
and  is  indieate<l  in  cases  of  Inflammatory  transudations,  and  in  those  of 
Oechymosis  into  tho  sulx-utaneous  cclluliir  tissue.  Kneadiiig  mav  with  ad- 
vantage Ixj  combined  with  stroking,  whenever  it  is  desirable  not  only  to  break 
up  exudation,  but  likewise  to  ha>*ten  the  removal  of  the  resulting  detritus 
from  tho  tissues.  The  amount  of  pressure  to  be  used  in  appl3'ing  this  variety 
of  massage  must  be  determined  by  the  natui-e  and  the  seat  of  the  material  to 
begotten  rid  of,  and  by  the  seuHitivoness  of  the  i>atient.  A  vigorous  uj>pli- 
cation  of  this  niunipumtion  is  more  ui>t  to  be  tolerated  in  cases  of  (jartuiUy 
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organize*!  infltimmatory  products,  especially  when  they  aro  deep  seated,  than 
in  those  of  extravasation  or  serouB  exudatiou. 

rERcrssiON  ( Tapofenient)  is  another  torra  of  mawyijjo,  which  conneta  in  tap- 
ping the  Burface  of  an  atfected  part  yitlicr  with  the  li|i8  of  the  fingers  held  m 
a  row^  a  pniall  hammer,  or  tliu  ulnar  Iwrder  of  the  hand.  Soiuefimes  the 
palm  of  thf  hand  in  hrought  into  renaisition,  when  a  considerable  surfeee  erf 
thf  trunk,  »»  the  loins,  w  the  subject  of  treatment.  It  is  claimed  bv  Mnne 
authors  tlmt  perciiKsion  will  rure,  or  ameliorate,  pomu  forms  of  neuralgia  and 
of  i«riphera!  paralysis,  by  pnmiotinc  the  absorption  of  exudation  from  around 
the  aft'ected  ucrvesi.  The  lienelicial  utlcct**  of  i>ercu88iou  in  the»c  caiH.-^  will 
be  greatly  iuercased  if  the  nerves  be  stretched  aud  the  overlying  iuteguments 
kneaded. 

PAS8IVB  AND  ACTIVE  MoTiON,  in  coiynnctioD  with  the  manipnUtions 
alreaily  confideretl.  are  found  of  special  service  in  getting  rid  of  those  trouble- 
ei>me  conilitions  so  often  following  Bpntim*,  dit^locatiou^,  fracturea,  and  other 
atlectinns  that  i^uire  iimuobilization  of  the  aifecte<l  limb  as  an  eteential 
feature  of  the  early  treatment.  While  t}ie  limb  is  subjected  to  Htroking, 
kneading,  etc.,  patwive  motion  of  the  joiiitd  should  at  first  be  niaile  by  the 
nmnipulator,and,aflM)oniw  practicable,  the  patient  hinittelf  should  be  enoour- 
aged  to  employ  active  motion.  The  p(»r«iwtent  employment  4)f  piuwive  and 
active  motion  will  oI\en  reiitorc.'  the  functions  of  a  Htift'  joint  sotiner.  and  with 
less  Hulfering  to  the  patient,  than  the  forcible  breaking  up  of  adliesious  under 
ana-sthenia. 

In  the  treatment  of  old  sprains,  and  of  the  later  stages  of  fraetiire  of  the 
extremities,  where  the  muscles  have  lost  tone  and  become  flabby  in  conae- 
queni*  of  disease,  l>r.  Douglas  Graham'  suggests  the  employment  of  what  he 
calls  acto-passive  motion,  as  a  means  of  restoring  the  strength  of  thow  muir 
cles,  and  of  giving  the  ])alieut  tx>ntideiit,v  to  use  them.  Tliiw  manipulation 
contiititw  in  "altiriiuft'ly  ret-isting  fh^xion  and  extension,  wliik-  kef|ting  the 
resistance  less  than  tlie  stivngth  of  the  limb,  so  that  the  iiatient  may  not  re- 
cognize his  weakness  there." 

MrecLB-BEATiNo. — C.  Klenuu,  Manager  of  the  Gymnastic  Institution  m 
Riga,"  lias  Buggesled  a  form  of  matssage  winch  he  temis  hiw.WWx«//»^.  The 
instrument  that  he  uses  in  iiracliHing  this  treatment  is  ('ftlU-il  a  nnisi-li'-lK'ttter, 
and  cnnsista  of  thrt-e  elastic  tubes  tastenwl  together  near  a  handle  tn  which 
they  are  attached.  The  circumference  of  each  tube  is  about  tliat  of  a  finger: 
the  lengtli  and  tlie  thltkness  of  the  material  of  which  the  tubes  are  i^de 
vary  according  to  the  difl'erent  purposes  for  wliii-h  the  instniment  is  em- 
ployed— lience  muaele-beattjrs  of  different  sizes  are  nec<lc<I.  Muscle-Uniting 
IS  not  to  lie  made  on  a  naked  surface,  except  in  case  of  the  heml  or  the  band; 
the  part  shnnld  l>c  pmtei^ted  by  a  tlnn  covering  of  some  kind.  The  ilnmtion 
of  a  "seance"  should  be  determined  by  the  impressionability  of  the  jiflrt ;  it 
is  always  well  to  susjtend  the  oiieration  us  soon  as  a  ^msatiou  of  UKidetate 
burning,  or  an  increase  of  tJie  surlace  temperature,  is  felt  by  the  patient.  The 
application  of  tliis  niaiiipnlatioTi  !<hould  be  interrupted  by  slight  punsett  of  0 
minute  or  two,  in  oriKtr  that  exee»sive  irritation  of  the  skin  may  In-  avoided. 

Among  the  many  diseaawl  or  abnormal  c:onditions  for  which  nmsole-beating 
u  recommended  by  C  Klemm,  an;  coldnese  of  the  extn'mitio*»,  muscular  ataxy, 
•ti&M8  of  the  joiutii  consequent  upon  sprains,  dislocations,  rheumatisia, 

I  BMton  Medical  and  SnrglcAt  Joiimtl,  vol.  xix.  p.  S7S,  1877 
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Uterul  oui-vftturcs  ot*  the  sjiine,  Pto.  With  n  littlo  experience  in  the  iwe  of 
the  riiuwlu-ljcttter,  an  nnlivlilital  iimy  aiijily  the  treatiuent  to  his  own  |M!r!«>n, 
Hiid  thus  <]iB|>eitf(o  witli  the  Brrviccn  of  a  nroiVwHioiml  massour.  Many  of  the 
bc-ii(>fit8  arising  from  active  exerc'nw  will  be  exiwrieiieeU  by  an  individual 
ivho  can  practise  ranB^U-bcatiiii^  in  hin  own  ciusc ;  henc-c  it  i^  a  g(K>d  phin, 
wh(!n  pmitiijil)lc',  for  the  i>hy(*ifiuu  to  iiutruct  his  patient  in  the  method  trf" 
employing  tliin  maiiipulntiuii. 

Massage  (nhonld  not  Iw  applied  just  Iwforo  or  inimi'diat^'ly  after  eating ;  an 
hour  midway  hctwoi^n  hreakfartl  and  dinner,  or  liineli,  feems  the  mo»*t  [suita- 
ble. If  two  BittingA  a  day  artr  deemed  necessary,  the  second  should  be  at  a 
corresiKinding  [KTicd  between  the  nddduy  and  eveniu);:  mwiU.  The  treatment 
^i^XLla  be  applied  at  least  once  a  day ;  some  cai«.s  arc  undoubtedly  Ix-iietited 
%y  two  applii-ations  in  the  twon^-lVmr  hnurM.  The  dnratlon  of  a  sitting  will 
depend  ou  the  eirciimtttancctt  of  each  cafiu;  an  hour  may  he  considered  the 
maximum. 


r 
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Ubb  op  the  Titkrmombteb  in  Subokrt. 

For  elinical  observations,  two  thermometer  fieales  arc  in  common  use,  iho 
Centignule  and  Kalin-nheit;  the  former  is  u^ed  in  almi^l.  all  eouiitrioft  except 
England  and  Ameriea,  whero  the  latter  is  profrrred.  Aft  these  thermomotora 
are  specially  designed  for  detecting  almonnal  variations  of  bodily 
tt'miwRiture,  their  seale  haw  a  limited  range,  nsually  a  few  degrees  Fig.  96. 
above  an<l  below  the  normal  temponitnrc,  which  amount.s  to  UHJ'^  ^T\ 
F.  «  3C-*  C  Tlie  degR'CH,  and  their  Hnhdivisions  into  fifths  or 
tenths,  are  eitlior  etirhoil  on  the  stem  of  the  itistnimeiit  or  market) 
on  a  plate  of  ivorj*  that  is  attached  to  the  stem.  There  aro  many 
varieties  of  thermometers  in  use,  but  the  straight,  R-If-registeringT 
clinical  thermometer  (Fig.  9fi)  lias  been  pn)vcKl  ijy  exi»erien<Ki  to 
be  the  lKt»t.  In  thin  variety,  the  upper  jmrt  of  the  cnlinnn  of 
mercury  is  so[Mirated  by  a  small  hubblo  of  air.  This  detaehed  pieec 
of  mereary  is  called  tlio  inrhrx,  from  the  tiu^t  that  when  it  in 
pushed  up  hy  the  main  eohimn,  it  remains  in  jnwition,  aTid  indi- 
cates the  degree  of  temperature.  Themiometoi-s  aro  now  made 
with  a  "convex  face''  between  the  etfhe<l  lines  and  tlie  figures  of 
the  scale,  tliis  serving  to  magnify  the  eoluuiii  of  mereurj',  and 
thns  enabling  the  observer  to  note  qnii-kly  the  position  of  the 
index.  Bi-foro  using  (his  instrument,  the  index  must  1k'  sliaJviMi 
down  to  a  point  two  or  thn^e  degriK«  below  the  normal  tempera- 
ture. This  is  done  by  holding  the  thermometer  iji  the  hand  with 
the  bulb  downwanls,  and  either  striking  tlie  uhiar  bonier  of  the 
hand  which  gras]M  the  instnimeitt  fonr-ihly  against  the  nidiid 
bonier  of  the  other  !i»nd,  or  niisjng  tlie  hand  from  the  Itoily  and 
ijringing  it  thiwn  with  a  quii'k  motion  or  Jerk.  Tlieiv  sliould  be 
a  slight  constriction  hotween  the  stt^m  and  the  bulb  of  ijie  instru- 
ment, to  prevent  the  index  from  i>a«sing  into  tbe  bulb  when  it  is 
shaken  down. 

As  accuracy  of  registratitm  is  of  prime  importance  in  the  use 
of  a  thermometer,  every  iuiitrument  ought  to  be  comiwired  with 
R<imo  rei-ngnizi'il  slandanl.  English  lliermometei-H  are  compared 
with  tlie  standiinl  at  7\ew  Olim^rvatory,  and  if  any  variation  bo 
detected,  no  matter  how  small,  if  is  in)terl  In  a  certifiwite  which 
ftccompanies  the  instiniment.    A  like  arrangement  is  provided  few 
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teBtiuff  American  tlierinouieterg.  at  the  \\  incliegter  Ohoorratrvry  of  Yale  Collq^ 
Khould  it  not  be  eoiivfiiient  to  make  tlit*  <*oiti|iHri:H)it  with  s^aiK  stattdinl, 
the  variatioii  may  ht-  ji[>|imxiiiiatety  deU-niiinciJ  liv  (akinj:  the  l^'mpvntBK 
of  a  hfftlrhy  pPifion.  '  >iie  ihennometer  Kh««ultl  iii>t  Ito  BiiWlitutvtl  fur  luodier 
ill  iiiitkiiij;  !i  wries  of  ohseirntionR  m  the  aime  case. 

Thv  temperature  may  be  takea  in  the  axilhi,  the  mouth,  the  ragina,orthe 
rectiuii.     l*or  obvious  reasone,  the  axilla  is  uniuany  selected^  altliougb  thi 
niiHith  18  et^ually  (.'onveiiiciit  tor  taking  the  temperature.     Tlie  i\^uin  iirllie 
vajfina  r»liouUl  never  be  ehosen  for  takuig  a  theniHiiiK-trie  ubwrvatitm  ftlw 
the  olhi-r  r^^iEUuis  are  uecGfifiible.      Uefore   taking  the  temjwnitnre  iu  tli* 
axiUn,  nli  clotliing  eneroacliing  u|K>n  thiP  !*i«ee  should  Iw  n*inove<i.  aixl  wy 
moi^^ture  that  there  may  Ik:  oil  t!ie  surface  wijietl  ofl".     To  pjise  the  lenipwi^ 
tore  of  the  uxilhtry  Hpaee  to  tliat  of  the  body,  the  arm  t;liouId  be  kr[ftcl<M 
to  the  side  of  the  chertt  for  two  or  three  minutes ;  if  this  be  done  hefoi*h»inl 
the  instrument  will  not  have  to  Ik*  left  in  place  as  lonj;  as  it  would  otliiTwite. 
The  hulh  of  tlie  thenuoineter  is  then  put  in  the  wiitre  of  the  uxiIU,  well 
under  its  anterinr  margin,  and  the  ana  hrout^ht  to  the  side  of  the  tlwirni 
with  the  fow-anii  acr<»ss  the  body.     The  |)atient  i-hould  keep  hi*  arm  aod 
fureurm  in  this  po^itiou  for  at  leattt  five  minuter     In  the  eaM*  of  an  infant  ui 
a  very  feeble  patient^  the  arm  should  be  held  pressed  agaituit  llie  hocir.    1 
the  (liermonK'ler  be  Kelf-regi.^ffrinir,  it  niay  lie  removtil  atui  the  (n'wilirm  «i 
the  index  notcnl,  at  the  expinition  of  the  time  mentioned;  ittberMtH.*  lli< 
in.itnnuent  nuit»r  be  examined  In'fore  it  js  taken  out  of  the  a\itln. 

If  the  tliermoineter  be  introdueed  into  the  mou/fi,  the  {mtient  (thoald  bi 
directed  to  keep  hi;*  lips  tightly  elosed  aroimd  the  stem  of  the  inotnimeoii 
and  to  breathe  through  his  noee.  Whenever  a  series  of  tl)enuomeiri( 
observations  is  made  in  a  eane  of  diaoaBe,  it  will  he  found  eonvenient  to  i 
for  noting  the  daily  variation,  some  form  of  register  or  cli*f 
which  may  be  kept  for  reforeuoe. 

The  fuet  that  thei-e  is  a  noniial.  diumni  fluctuation  in  ihet<Qi 
perature  of  a  healthy  f«rson,  which  ia  not  intluenced  by  extmai 
circumstanecs,  must  not  be  lost  eight  of  whenever  an  attempt '« 
made  to  determine  the  cffccta  of  disease  in  ransing  variatinnn  rf 
the  Ixidily  heat.     In  a  state  of  health,  the  tejnjHjrature  rtpadiit 
riswa  from  morning  till  towards  evening,  after  wfiieh  it  gr»doillT 
sinks  again  till  morning.     There  is  a  diti'erenec  of  fnmi  ]•'  tot 
F.  between  the  mominff  mininumt  and  the  evening  niaxiinm 
Exercise  and  the  ingestion  of  food  have  the  eli'ect  of  raising  ll* 
teniiieraturo  slightly,  but  rarely  more  than  one  degree.    The  to*- 
jwraturo  in  middle  ago  m  a  little  lower  than  in  ehildhood.  trf  ii 
the  later  periods)  nf  ufe.     Whenever  it  is  e}>»ential  to  a^'cfttfi 
the  amount  of  daily  exacerbations  of  temperature,  two  obei'n* 
tions  should  Iw  made ;  one  in  the  momin^  Uftween  (i  and  8  A.  M.. 
the  otlicr  in  the  evening  between  4  and  b  P.  if. 

In  practising  surfacc-thennom^tri/f  instruments  having  bttlb»fl( 
diseoid  shape,  or  (Wwn  out  in  the  form  of  a  spiral  or  coil,  u» 
generally  employed.  In  Fig.  fi7  is  rf-prx-senteil  a  cooi'auW 
form  nf  sui-fa<'<vllierninTOeter ;  this  inptrniucnt  has  n  «leni 
graduated  w-ale  like  the  ordinary  axillary  Ihi-nnoK  it 

bulb  is  a  glass  (:<>il.  surrouudwl  by  a  band  ol'  lianl  » 
proteelri  it  from  injury  and  prevents*  low  of  hcul.  In  mnic  l'"«^ 
itie;^,  as  iu  the  inteiiuistal  spiu-es  anil  the  vieinity  of  many  jtnnfr. 
Ihe  (iriHnary  axillary  thennonieter,owiiig  to  the  .-hapi-  uf  itnlHiH*. 
call  he  us(sl  to  l«>rt»T  advautjige  than  any  of  tlie  kih  "  '  I"'" 
metcra.     To  detenuiue  accurately  the  amount  of  vti.  I* 
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iar&oe  tonipeTature  of  a  part,  it  is  eiwential  that  the  temperature  of  the  cor- 
—^  responding  ]iure  of  the  4i]ipcn§iio  uide,  and  the  geueml  temperature  of  the  body, 

H      By  means  of  the  sphi/mnofp-npft,  tlie  pulsatioriK  of  an  artery  may  be  auto- 

"  maticaily  rceria*«i^'     Although  the  idea  of  makiug  ati  arten'  record  ita  own 

pulBatioiiB  is  not  a  ix-ceiit  one,  yet  the  practieal  realization  of  this  conccptiou 

tof  Galileo  date«  from  tiio  invention  of  the  Bphygntograph  by  Vioronit  and 
Marey. 

Two  forms  of  this  instrument  are  in  use  at  the  present  time:  M.  Marey's, 
nto<litiod  liy  Dr.  Mahouitid,  and  Dr.  E.  A.  Pond's ;   the  former  in  England 

■  and  on  the  ooutiuent  of  Kurope;  the  latter  priiicipaHy  in  Araeric-a.  Murey's 
sphygmograph  cousist.s  of  a  bnu«  fnmiework  to  whieli  are  attached  an 
nrrautfeuieut  of  levei-s  defiigno<l  to  be  acted  upon  by  the  pulsating  artery,  and 
a  clockwork  whioh  pi-opcIs  a  slide  camnng  a  piece  of  paper  or  mica  on  which 
the  pulsations  are  registered.  To  regulate  and  measure  the  amount  of  pres- 
Bure  niaile  on  tlie  artt-rj'  by  t!ie  nminapring,  Dr.  Maliotried  h:w  had  attached 
to  the  side  of  the  framework  an  etu-entric  wheel,  which  acts  upon  the  maui- 
spring,  and  is  worked  by  a  thiuiil>^crew.  Tiie  degree  of  pressure  exerted 
uiKm  the  maiuspring  by  the  etrccntric  is  indicated  on  a  dial-plate.  Tlie 
pre*wure  is  mcasupod  in  troy  ounces,  from  one  to  eightwjn ;  the  amonnt  of 
preiwure  employed  in  taking  a  tracing  ehould  always  be  recorded  on  the  slip 
with  the  latter.  Preparatory  to  taking  a  traciner,  the  fontarm  of  the  patient 
la  laid,  with  the  ]ialmar  surfai-o  upwartld,  on  a  splint  or  some  other  eonveiiient 
support,  as  on  a  double-inditieil  pat!  with  an  angle  of  about  185°,  with  the 
hand  bent  slightly  backwards,  The  sphygniograph  is  placed  oa  the  forearm 
with  the  ivorj'  pad  at  the  froo  extremity  of  the  mainspring,  diroctlv  on  that 
portion  of  the  nwlial  artery  which  lies  to  the  inner  side  of  the  styloid  procesa 
of  the  radius.  When  the  instrument  is  properly  atijustetl,  it  is  secured  by 
stnii>a  buckled  around  the  limb.  In  order  tliat  a  satis luctory  tracbig  may  l>e 
obtiiinod,  the  hnml  must  not  Itc  too  much  extended,  nor,  on  the  other  hand, 
should  it  be  tightly  eloswl.  In  the  former  position,  the  pulsations  of  t)io 
artery  arc  liable  to  be  interfered  with  by  the  vctwel  being  stretched  over  the 
eurfiice  of  the  Imne ;  in  the  latter,  the  teiwlons  adjacent  to  the  arterj'  are 
made  tense,  and  rise  aliove  its  level,  thus  preventing  the  pad  from  coming  in 
contact  witii  the  vessel.     With  the  instrument  jiroperly  adjusted,  it  is  neces- 


I 
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tiary  to  determine  the  amount  of  eompressiun  that  must  be  riiade  by  the  pad 
on  the  artery,  in  onler  to  give  the  greatest  range  of  movement  of  the 
ing  lever;  tliis  may  Imi  done  by  means  of  the  gmduate^I  thuml>-sc;rew. 


The  paper  on  which  the  tjacing  is  to  be  made  should  be  enamelled  on  both 
sidei,  and  smoked  on  one.  It  may  be  amokcil  by  holding  it  over  the  flame 
of  a  small  jjiece  of  burning  camphor,  or  over  a  Tittle  mass  of  ignited  cotton 
saturated  with  olive  oil,  or  over  a  smoking  puraOine  lamp,  hlips  of  miea 
may  be  emoked  in  the  same  way.  A  slip  thus  prepare"!  is  placwl  on  the 
travolling  slide,  with  the  point  of  the  recording  lever  hi  contact  with  the 
blackened  aurfaec.  By  touching  a  button  connected  with  the  clockwork, 
the  latter  is  set  in  motion,  and  the  slide  carrying  the  slip  is  steadily  moved 
along. 

The  sphygmograph  invented  by  Dr.  R  A.  Pond,  of  Vermont,  has  many 
advantagcsf  which  nH,i^ninicnd  it  oa  superior  to  all  other  forms  of  the  instru- 
ment    It  is  compact  iu  size  and  very  easily  adjusted  to  the  principal  arterial 
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trnnks  of  the  cxtrcmtticf),  and  ftinntiihert  trncitigs  of  a  delicate  and  reliible 
chanw^ter  in  a  very  eliort  timL>.  The  inijimvo*!  form  of  Dr.  Pond's  sphygnHV 
i^raph  does  not  require  a  Rplint  or  other  fltijijiort  for  the  part  to  whiui  the 
iiifttrument  may  be  applied.  The  pulpatiotiA  of  iiu  artery  are  oommunieated 
to  the  expanded  extremity  of  a  vertical  lever,  incloeed  in  a  tube  that  is 
closed  below  by  a  diaphragm  of  thin  rubber.  This  lever  ia  connected  with  a 
system  of  levers  which  serve  to  move  a  peiidulmn-jointed  needle  which 
records  the  arterial  puIsatioiiB  on  a  slip.  A  walch-movemeut  alta<.-hwl  to 
the  vertical  tube  by  an  upright  moves  the  traoiiig-ttlip  on  a  ilxed  horizuiilal 

slide.  A  pretwurt'-gftiige,  graduattvl  from 
one  to  sixteen  oun(»?«,  '»  attached  to  the 
tube  containing  the  vertical  lever,  and 
imltoates  the  amount  of  pressure  made  on 
an  artery  when  a  tracing  Is  being  token. 
(Kig.  98.)  A  nlip  of  wiaiiu'lled  paper  or 
mica,  pro[>ared  a^  Iiua  already  been  de- 
scribed for  receiving  a  tracing,  ia  aecared 
on  the  slide  by  M'tting  free  tlie  watch- 
movement ;  when  the  slip  has  been  carried 
along  about  a  quarter  of  an  iuoli,  the 
wat<-ti-move)ueul  isBtopped  till  the  sphyg- 
niograph  is  adjusted.  The  nfK>rator  tfien 
[tlaces  the  instrument  over  the  artery 
(usually  the  radial,  just  within  the  styloid 

firoccm  of  tlie  radius),  with  the  button- 
ike  extremity  of  the  vertical  lover  im- 
pinging up4in  tlie  ve^ael,  and  holds  it 
Ktcadily  in  thin  position  while  tlie  tiadng 
is  being  taken.  Tlie  amount  of  com- 
jiretwion  that  will  give  the  maximum 
movement  to  the  needle  on  the  slip  may 
be  ascertained  liy  observing  the  pressure- 
gauge  aa  tlie  prenBure  ou  the  artery  is 
varied  ;  this  degre*  of  i-nmpretwion  should 
be  niuintaiiRfl  diiring  the  operation.  With 
the  instrument  properly  adjusted,  and  the  tracing-Flip  in  position,  the  watch- 
movement  is  to  bo  liberated — to  be  again  stopiKHl  wlien  the  slip  has  been 
propelled  over  the  platform. 

Slionld  it  iHj.desirable,  sphygmographic  tracings  can  be  rea«lily  pre«erved  ly 
vaniishing  them.     To  make  them  of  service  mr  future  reference,  thenanw 
(if  the  patient,  the  date  of  the  obeen'ation,  and  the  amount  of  preeanrenude 
on  the  artery,  should  be  inscril>c<l  on  the  blackened  surface  of  each  slip  br 
means  of  some  sharp-pointed  instrument,  aa  a  needle  or  pin.     The  yaravm 
recommended  by  Dr.  A,  E.  Sansom  is  composed  of  gum  benzoin,  one  oun<*. 
and  methylated   spirit,  six  ounces.    Dr.  Pond   prefers  one  consisting  rf 
alcohol,  one  pint ;  gum  sandarac,  three  ounces  ;  and  castor  oil,  half  an  tKincB. 
Tlic  A'l-p^,  after  having  been  iuBoribed,  are  carefully  dipped  in  the  vaniiaDi 
aud  allowed  to  dry. 
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Tub  Surgical  Art  Fonmitive  (tAa«oiM>  to  fonn)  IJoaMs  of  a  high  antiquity, 
and  wa*  resort**!  to  in  remote  times,  iw  at  [ntwent,  to  rttpair,  reniwly,  or 
L-onceal  the  ravagea  and  disfignireiuente  of  (lisejwo,  as  well  as  to  leiwon  tho 
detbrmities  ppuduwd  by  the  exe^.'^utioii  of  judicial  decrees,  by  luituml  dt'fects, 
or  by  the  accidents  of  rKTSfHiaT  or  goneml  eonflict.  That  bnuicli  i»f  this 
depiirtinont  of  Huivory  wliit^h  \isis  for  its  objei^t  the  rorttnmtinn  of  iiowk,  wry 
probiibly  anttxlutca  the  other  braiichw, afl  the  i-e<Tonlsof  Indian  and  Ktcyptiim 
surgical  art  seem  to  indicate;  but  while  the  BubdiviHiimn  of  the  art  multiply, 
afl  various  oi^ana  or  parta  are  eom-emod,  the  priuciples  g:oveming  all  pla^ttic 
proceeding  remain  the  same.  Tlie  8vm>nviii&  of  this  de[)artment  of  surgery 
are  mimerouf*;  thiw,  Chirnrgii?a  Pla«tii-;i;  Mnrinphuiiice,  Imni  )tifu»  "a  l>nrt,  * 
and  itkdoTUiot  "forming;''  Transplautatio;  Chirnrcia  Aiiatiliwtim  and  Clururgia 
Autoplasticii— iiamet*  preferrt^d  by  Vclpenu  and  Hlattctin,  and  derived  fnim 
the  Greek,  the  one  from  ii-a.  *-again/'  and  raiaativ "  Ut  fonii,"  that  is,  to  fashion 
anew;  the  other  fit)in  «v*o<  "one's  self,"  aud  itxiaa***'  "to  form,"  to  form  of,  or 
out  of,  one's  self,  or  "self  creation"  (Gross) — whence  the  words  Awaidasly, 
Autoplasty;  and  fiiiaUy  1'i.astic  SirnoKKY,  or  that  province  of  mirgery  which 
is  distinctively  fnnuutive. 

Among  the  fon>going  api»ellation8  I  revert  to  Traasplantaih^  which 
signifiert  al»Bnhito  ronaival  from  one  i«irt  and  implantation  into  another,  to 
point  out  that  such  truiisplant^itiou  ot  larger  portions  of  the  body  has  Ihwu 
deei^nedly  acccimpllshed,  or  an  aeeidentally  ablate^I  part  successfully  reapplied, 
or  blood  transfuseil — all  instaneos  of  total  sepai-ation  before  adjiiBtmenl,  or,  iu 
the  case  of  the  blood,  of  perfcn^t  abfitraction  and  intmduction  into  the  circu- 
latory system  of  another  mdividual ;  and  that  the  same  mmX  has  bwn  medi- 
ately eft'octed  as  iu  Roux's  oiHjnition,  that  of  ''Autophwty  by  siK^t^essivo 
mignitious  of  the  flap."  And  I  would  associate  with  these  uistancee  of 
uniou  of  larger  suriiices,  or  multitmles  of  genua,  the  modem  operation  of 
Keverdiu,  known  aa  nkin  ^(tflintt,  by  which  extremely  small  portions  of  iii- 
:tee«nient,  and  even  epithelial  elements  seoojx'd  from  the  rote,  after  beinif 
iK^lIy  separated,  are  imjdanted  or  "grafted"  uimn  tho  surface  of  tanlily  heal- 
ing ulcer*,  as  of  burns.  Adhesion  soon  occurH.  :md  is  followed  by  prolifera- 
tion around  the  Iransplantwl  germs,  whether  thi'.-*e  have  Ijcen  derived  from 
the  subject  himself,  or  from  another  person;  whether  they  are  pigmented  or 
otherwise.  Tlie  tmnsplaiiraliou  of  the  spur  of  the  cock,  from  the  leg  to  tjie 
oorab,  ia  a  familiar  example  of  this  mode  of  procedure,  as  is  also  the  trans- 
lated flap  of  Roux;  but  in  these  instances,  vitalized  nrlhcrenee  tcrndnatea  the 
process;  whereas*,  in  the  case  of  skin  tcrattiug,  us  piuetised  by  Keventin  and 
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othetB,  the  nraiiger  germs  are  extremely  few  in  each  graite^l  particle,  but 
tht'v  lunii  the  ct'iitres  or  Itn-i  of  a  ccll-foniiatioii  which  gradually  but  surely 
BpreadH  aud  closes  over  the  reluctant  surlace. 


HlSTORV  OP  Plabtic  Sl'rqrrt. 

Tliough  we  tuimot  fix  the  exact  period  at  which  plastic  aiu^rr  was  first 
pntctiHtHl,  vet  \\v  limy  \w  Hun-  tliut  it  iiuikI  have  followed  with  a  kindly  hand 
the  iTarbiinc  use  of  ixiwer  and  the  cniel  resentiiient  which  were  di>*playeil  at 
an  early  period  of  the  world's  hiBtory,  eKi«cially  in  India,  m  t}ie  tiuitilntinn 
of  oftbiiderrt  by  the  lopping  off  of  carw  and  noses.  And  in  ancient  Kgypf .  ali*o, 
Khinoplasty  was  known  and  prttcti»ed.  as  Galen  declares,  and  as  may  readily 
lx>  heheve'l  if  we  awept  as  uidirectly  confiniiatnr\'.  the  Ebers  Papyrue,  "ibe 
Ileniietic  IVtok  of  MiNlit^incH  of  the  Ancient  K^yptians,  in  Hieratic  Vrit- 
ing,"  of  unknown  aiithorrthip.  And  it  is  also  niteresting  to  ol)(*er\'e  that 
in  thc'^Soci-et  Book  of  the  Phynicians"  the  wieiu-o  of  "tlie  l>eatiiig  of  the 
hw»rt  and  the  knowledge  of  tlie  heart"  are  referred  to,  as  taught  by  tiie 
jiriestl}'  physiciiui,  Nelised.  EK*r*  believes  the  Papyrus  to  have  been  a  com- 
].it1atiun  made  by  the  College  of  Priests,  at  Thebe* ;  and  assigns  the  w  riting  to 
the  miildle  of  tne  nixtoorith  eontury,  or  more  precisely  to  llie  year  1552  B-  C 
This  date,  ah  is  commonly  Bupposed,  was  prior  to  the  doriarture  of  the 
Tsraelites,  and,  acconling  to  generally  a4^«-epte<l  chronology,  XIom*,  in  1552 
B.  C,  was  jufit  21  yeain  of  iige.^  The  same  author,  Profewwr  Ebers,  nf  Jena, 
m  an  original  work  *'Ouardu,"  hi  wliich  he  assures  the  reader  that  all  him 
statements  arc  Iwised  upon  authority,  IxVides  furnishing  evidence  of  the  high 
IKtsition  i-eachoill  by  Medieinc  in  The  ivign  of  Hanieses  IT.,  alludes  \o  its  divi- 
sion into  tw^cnty-one  spccialtii*,  such  as  are  a(X«ptcd  and  practised  at  the 
present  day,  and  gives  prominence  to  the  thoroughness  with  which  the  science 
and  art  were  studied  and  ]>ractised  by  the  priest-physicians  of  a  great  em  la 
Egypt's  history.  The  Roinaii  Hippocrates,  Cclsus,  who  livid  about  one  hnn- 
dn-d  and  fifty  yeai-s  before  Galen,  hi  tbe  reigns  of  Augustus,  Tiberius,  and 
Claligula,  speaks  of  tho  ix-storation  of  the  ears,  the  nose,  and  the  lijis,  by  the  aid 
of  tlie  neighboring  skin,  ami  also  of  reparation  of  the  prepuce,  (iaien  says  but 
little  of  the  treatment  of  mutilations,  aiul  this  is  copied  by  I'anhis  yKgmeta 
and  others  of  his  followers.  Antyllus  mentions  cololxjnia  and  ita  repair. 
And  Malgaigne,  in  his  uitroduction  to  Parc's  Surgeiy,  refers  to  an  Italian 
lainily,  named  Brsmca,  as  iHtnservators  of  tbe  art  of  restoring  nosos  diiriit^ 
the  Tniildlc  ages,  and  as  having  invented  new  methods. 

In  the  year  1597,  at  a  time  when  learning  receivcil  a  new  in^jietus.  ^^v 
penred  the  very  remarkable  and  erudite  work  of  Gaspwr  Taliacotiiis.  entitW 
"De  curtoruni   chininria  per  insitioncm."  in    two  volumes,  published  in 
Venice.     In  this  treatise,  Tagliacozxi,  besides  describing  minutely  the  op«i- 
tions  for  restoring  or  repairing  multilated  lips  and  ears,  gives  special  prv^mi- 
ncnce  to  his  original  method  of  reproduchig  noses,  in  which  the  flap  is  t*k«' 
from  the  arm,  and  which  baa  ever  since  i>ome  the  title  of  the  7<i/iart>|io' 
or  ftnh'aa  ojH^rjition  to  distlnguisb  it  from  the  Tvdian  or  Onatlal  ojierftli*"!' 
in  whicli  tJ»o  flap  is  obtained  either  from  the  forehead,  the  cheek,  orevciitbt' 
nose  itself.     ITie  Indian  operation  was  first  put  in  practice  hi  Lunilen,  «> 
1814,  by  Carjnie,  and  alterwards  ui  Germany  i>y  J.  F.  Dieflcnbach,  wlift.«t 
the  end  of  the  first  third  of  the  eentuiy,  gave  great  development  to  tlii' sub- 
ject, lo  which  he  drew  attention  by  the  publication  of  his  experiences  hikI  *■' 
lis  improved  niothwls.     Subsequently,  in  France,  BUindin,  Jolwrt  (de  I-Wi- 

■  ChuVat  Riw,  In  N.  Y.  DtUjr  Trlbun«,  Not.  9,  187&. 
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balle),  Serres,  Roux,  Dcnuee  and  Vpnieuil;  in  Ik-lginm,  Unrji^raeve  aiiil  Ver- 
haege;  in  Ucnimny,Zeiaf>,Von  Ammou,TIottiuhf'r,  Baiinigniti'it,  l^anjrt-nliwk 
and  Schuh ;  in  Kijffknd,  Ltston,  IVlltx-k  and  Sjieiit-er  wellf*;  luul  in  the 
Utiited  States,  J.  M.  Warruu,  Paut.'oast,  Miitt«r,  (iuixlon  But-k  and  othcre, 
both  by  tlieir  writings  iiiul  practice  have  iiuuU-  tlifiusclvui*  df^erveiily  t-nii- 
iiont,  and,(K!cii|iving  a  high  iiowition,  have  phu-ci'l  Imtli  the  protwsion  atnl  ihc 
public  uiidLT  olmgatinn.  In  reviewing,  however,  the  eojiimis  UililioLrniiiliy  of 
pla«tie  t»urjrery,  I  clet-ni  it  not  iintiiir  to  give  a  welK-amcil  prominenee  to 
.■\meri«.-au  Surgeons,  whoso  ingenious  and  felicitous  ojiepationj*  and  pruetical 
trcatiHOH  and  eoutributions  to  science  liavc  established  the  reputation  ol"  their 
authore  upon  an  enviable  and  enduring  bu^is. 


Lesions  Remediable  by  Plastic  Suroert. 


I    The  term  ria»tie  Surgery,  says  Venieuil,  "sigiiitie«,  then,'  in  surgieal  lan- 
cnoge.  the  repair  or  restoration  ot"an  oiyan  elmngcd  iu  form,  by  the  aid  of  a 
Totm  etfected  m  the  patient  hinwelf,  anelmade  at  tlic  exiionse  of  neig}ihoiing 
or  distant  heahhliil  [lartfi."    **  It  reme<Iiert  deforniitioii  of  detieienoy  or  cxi-ftis 
by  ofwrationtt  of  amr/tf/isty  by  mUopOt'iti/,  wliicli  term  ou^ht  to  i>e  re(*trirted  to 
^«iBert  cliurac'teriztrd  hy  u  deficiency  of  substance  a^  a  Icnion,  and  by  an  oj-ganie 
[borrowing  from  the  (*«me  subject  an  an  n|K'ratinn.     And  this  ilouUe  ehanieter 
;rves  (1)  to  establish  dift'erences  between  tlie  niethiMl  in  quL-ntion  ami  the 
)ther  anaplaBtie  raothodjt,  nnd  (2)  to  distinguirth  inttoplaffif,  properly  «i  called, 
)in  lieiemplasty,  which  borrows  subgtance  from  a  stranger  organism,  and 
>m  proihesis^  which  replaces  lost  parts  with  artificial  ones  made  out  of 
|lnurgunic  materiais." 

It  is  evident  tlmt  tlio  ot'eusion  for  tlie  oiieratitms  of  pliisTic  surgery  must 

trisfc  from  congenital  defects  or  defieieneie**,  frum  atrophy  c»r  waiting  after 

>irth,  or  froni  actinil  losses  *A'  Hub«tancre,  whether  by  ihsejise  or  tranniarisni. 

LTid  it  is  etpially  obvious  that  ditferent  caiuies  may  bring  uUmt  the  same 

3sult — deformity — ait  in  the  e;ises  of  excision  of  a  bone  and  its  congenital 

'»l**ence;  the  loe**  by  luutihttion  of  part  of  an  oi-gau,  as  n  muscle,  uJid  it« 

Iotn>pby  from  lesion  of  its  tutelary  nerve;  and  tlie  total  b»8s  of  Kiibstanee  pro- 
dui^eci  jw  ill  The  i-ntaneons  stnt4-tnres,  hy  tmumatir'ni  ui>on  the  one  hnnd,  and 
by  diM*a>«e  u[>oii  the  otiier.     It  is  UTifortnnate  that  in  many  (Kffomiities.  such 
SM  arrests  of  development  and  total  deficiencie«  of  mrt**,  the  condition  in  irre- 
mediable; iu  some,  liowever,   plastic  surgery   alone   may   make   luneiuU; 
whert.'as  in  others  this  repamtive  art-  newls  the  aid  of  artilii-ial  itpiiliaiiecs  or 
BLBubtttitutt^  whif^h    enligliteMi;cl    nurgerv   nnist   jK-rfnn-o   emtdny.     And  here, 
Bbefore  going  further,  1  would  call   aftflution  to  the  absolnte  net^wwitj*  for 
^uccumte  tUagnosis ;  fi»r  the  f«xitive  recognition  and  determination  of  the 
^natui-e  of  the  cause  or  lesion,  and  of  the  actual  condition  of  tlie  jiart  or  or^u. 
"VVTiatever  be,  in  geneml,  the  need  for  precision  iu  matters  surgu-al,  anticipat- 
ing operative  piTHx^dnrt-,  theiv  is  no  dejiartment  of  the  art  in  whi<-h  a  eorreet 
appreeiation  of  the  causes  and  cfmscnueiniis  of  defoiijkity,  nr  hwion,  leads  to 
better  courses  and  results  in  prni'tiee. 

I'lastie  surgerj-  deals.then,  with  deformities  congenital  oracquired.    Among 

le  former  are  to  be  ranged  atrophies,  arnvts  of  development,  luul  infra-uterine 

lutilatiiius,  which  latter  sometimes  involve  a  part  or  the  totality  of  a  mem- 

•;  and,  further,  to  quote  Venieuil,  who  himself  cites  Geoffroy  Saint  llilaire,' 

sayuig  that  congenital  defonnitieu  are  more  fr<!t|uently  met  with  at  the 


■  ViTnoaU,  Art.  Amoplaitie.     IHct.  Knojro.  dee  BcienoM  Hidioaice.     Paris. 
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pcripherj-  of  the  body.  "Surgeons  may  make  the  tame  pcniark."  "Arrest 
«('  deve!o|nueiit.  »tix>]i!iy.  or  niutiliition  i^f  rentral  piirtH,  t-onipminiso  lil'e  niach 
more  cerTiiinly  tliuii  the  mmi\  lesions  atlVx'tiiig  the  mcmbom,  the  togumcotarj- 
folflrt,  the  nofto,  Urw,  penis,  ear,  etc-."  The  further  remarks  of  Vemeuil  upon 
ileformitios,  t^oneului-ed  with  a  view  to  their  relief  bv  plaatic  eurgery,  deserve 
nuti(%  in  tliia  plut-c,  aa  also  his  classification  of  the  Iwions  to  which  this 
bniuch  of  the  art  of  surgery  "ha.-*  Ihxjh  mrwt  hiippily  applied." 

"  Defonnicies  by  de6cienc/,  comi^ialiUliT  with  lil'e,  may  be  urnuiged  in  three  categoiiis. 
reference  being  had  to  their  radical  cure. 

*<())  Thn  absolutely  incurable.  For  example,  the  total  or  partial  al)«eDre  of  a. 
inenibLT,  bone,  or  muscle;  iDarked  atrophy  in  an  ezliroie  degree;  toes  of  sabfttotice. 
too  deep  or  too  superficial,  but  veiy  extensive,  are  cases  in  which  autoplasty  can  do 
nothing. 

*'(2)  Cast's  in  which  auto]>hwty  can  only  mask,  [talliate,  or  mitigate  the  deformity 
vithout  being  able  to  rfMort*  boih  tbnn  and  funciion  ;  in  which,  whatever  loss  is  siu* 
taiiird,  al)8ence  of  the  pnrt  cannot  be  compen»ated  tor  by  borrowed  titviue. 

''  (3)  The  last  category  conipriBCS  those  cases  in  which  the  loss  of  tfubxiance  is  of 
KDiall  extent,  and  aH'ucUt  EiiumbrBtious  urgaus  only.  NcrerthcleM,  even  in  lliese  caMS, 
tiie  dpt'ormity  timy  be  rf|>tiircil  ^riilioiil  n-course  being  had  to  nutoplasty ;  for  exanplet 
a  veiaico-viifrinul  fistula  of  the  ba^-fond  of  the  bladder,  in  which  the  margins  may  be 

dimply  uiiitrd Tint  thingn  an>  vnry  diHerent  tf    the   to«8  of  snb- 

ftanee  be  gn-at,  if  t)ie  »kin  br  naturally  Etdlu-rent  to  the  subjacent  parts,  if  it  have  lott 
it«  Ot-'xibility,  its  mobility^  its  extcnaihiliiy  in  consequence  of  disease.  Here  autoplasiy 
becomes  a  neeeseity." 

Ami  in  thi*  pluec  a  general  view  should  be  presenteil  of  the  Icftiona  in  whii-h 
p1ai«<ia  fiirgiTV  h(w  been  more  or  leiw  happily  tulled  ui»on  ;  but  finding  the 
enutnemtion  of  Vemeuil  w>  apjKMite,  we  do  not  hcaitate  again  to  draw  mate- 
rial from  his  admirable  article  quoted  above. 

'*(])  Ptrforatimts  ath\  JittuUe,  which  ettlablish  a  communication  between  acartty,  • 
reservoir,  or  a  mucous  canal,eitherwitha  neighboring  mucous  organ  or  with  the  exterior 
of  the  body. 

"  (2)  JIJutilati0n$t  total  or  partial,  of  projecting  appendices,  cutaneous  folds,  or  meni- 
braiitius  curtains,  which  circum^ribe  the  natural  a[>t>rture&. 

**  (3)  Superficiat  lottos  of  subxfattre,  not  petielmting  into  cavities,  having  destroyeJ 
a  more  or  less  considerable  extent  of  iiLin  or  mucous  membrane,  in  a  single  region,  or 
at  the  commiiMunis." 

And  again,  the  state  or  condition  of  the  deformities  under  coiiHtderatioD 
demands  their  division  into  the  following  categories: — 

*'  (I)  Tliojte  without  tendency  to  natural  rppair. 

"  (2)  TlioiHJ  met  with  or  created  before  natural  repair  (wounds,  the  extirpation  rf 
tumors). 

*'  (S)  Such  as  present  themselves  after  nature's  efforts  at  repair." 

It  is  evident  that  in  the  wide  tield  of  action  vaguely  defined  in  the  pre- 
ceding pages,  surgery  lias  ntlere4l  to  it  a  great  variety  of  dinableinenta  and 
disfigiirenienta,  prodnceii  under  many  conditiona,  but  which  may  l>e  referwl 
to  congenital  vice*,  arrest*  or  ahsenoo  of  development,  traiimatu^m  in  vkro. 
or  thereeult  of  infelicitouB  use  of  iiistrumentts ;  to  iiyurica  of  all  kinds;  w 
hums;  nr  to  the  external  manifestations  of  diseases,  and  their  ^-leious  sjioota- 
neons  healtng  with  lofw  of  siilistftuce,  or  rei>air  by  distorting  cicatrices;  to 

fangn*iK%  and  t^)  losses  [troihiiu'il  or  provokcti  l)y  wounds,  however  inflicted, 
t  is  c«|im!]y  apparent  that,  in  dealing  with  thcRO  dejtarturee  from  the  cor* 
inn],  the  t^flourt^es  of  plastic  snrgerj-  must  be  taxed,  and  the  aid  of  artifiiijil 
Biilwtitutee  or  support*!  iiivokeil.  And  not  oidy  are  these  arta  exercised  apoo 
purtii  in  which  disoaae  has  done  ila  work,  but,  as  in  the  re1x>lUoi]R  ulcers  uA 


bums,  heteroplaaty,  mauipulating  minute  flaps  or  particular  masses  of 
?mid,  uttac'lw  by  the  prot&sa  uf  skin  gruttinjt,  iinu  forces  repair  in  the  midst 
"a  tardily  grniiiiliitiug  wiirfiic*.  Tletoropluyly, Ibrmation  by  borrowing  from 
another  oriraiiisiii,  \n  also  jirat-tiNetl  iii  the  transfusion  of  bloody  by  whidj  por- 
tioiifi  of  the  blood  of  man  or  other  animals  are  intnxluced  into  the  veins  of 
those  who  hare  miffertHl  gn-at  lotwes  of  the  "mother  of  alt  the  tiaauos/'  anil 
who  are  revived  by  the  refreshing  stream.  Not  only  so,  but  intmvGnoiirt 
injections  of  milk  have  been  employed  successfully  by  Prof.  T.  Guiltani 
lomas  anil  others^  in  caaee  of  very  cousldeiwble  post-partum  hemorrhage. 


Qenrkai,  Principlks  of  Plartio  Operations. 

"WTien  all  oonditious  agree  in  dutenninuig  a  re»f»rt  to  plHBtie  Bureery,  no 
inciples  wliieh  govern  tliis  liranch  of  thi?  art  shmiM  be  Kitut  sight  off  Thcy 
not  numerouK,  but  their  application  under  many  cin'iniistaneeH  of  difh- 
_  Ity  rwpiiros  the  nicest  exeroiae  of  judgment,  more  espet^ially  in  certain 
CAHcit  in  which  a  plastic  ojieratitm  eaimot  be  rept^ated.  For  example^  in  a 
caae  of  double  harelip  which  fell  under  the  writer's  care,  the  lateral  fissures, 
on  either  side  of  the  maxillary  Ixtue,  extentletl  deeply  towards  the  orbits,  and 
the  cleftrt  tlirough  the  soft  parts  involved  tlie  liji,  tile  eheekj^,  aud  the  eyelida, 
and  wort!  tn^itMl  in  eneh  eye  into  a  eoloboma  iridis.  In  this  and  similar 
iiiittancns,  an  error  in  judgTnont,  compromisine  mnch  mnrtiinal  substauce, 
ight  defeat  the  prenent,  ad  it  would  most  pn)hably  the  final,  sneceeiB  of  an 
ration  otherwise  well  deviae<I.  The  risks,  however,  of  thibire  in  difficult 
,  those  in  whii>i  arrest  of  development  has  left  considerable  and  intri- 
it©  spaces,  or  in  whicli  disease  or  trauniatisin  lias  produced  defonnit-ies 
rnaiiiling  for  their  ndief  nn  appeal  to  all  the  resoun'ea  of  art,  are  diminished. 
I*  dividing  the  propo«e<l  operation  into  a  number  of  lesser  ojH'rationB,  or 
•c%  so  that,  like  an  Alpine  mountaineer,  the  surgeon  shall  undertake  no 
forward  until  abunduut  security  hats.  l)een  obtained  for  the  advance, 
us  an  origund  openitiou,  limited  iu  ite  scope,  may  be  made  the  foundation 
a  series  of  siH-nmhiry  procednres,  tlie  suei-e&ft  of  each  of  which  will  render 
t  of  its  follower  less  donhtful,  and  will  multiply  the  ehane^s  of  a  favorable 

for  the  case. 

A  comparison  of  deformities  and  lesions  will  sen"e  to  arrange  them  all  into 

'o  grouiw,  as  far  as  plastie  surgery  is  concenied;  the  first  re4(uirine:  for  \U 

tinguishnient  or  repair  simple  apjiroximation  of  parts — widely  sundered,  it 

true,  but  se|mrated  by  the  unopposeil  and  not  vigorous  tnu'tion  exerted  by 

"  iphysii^tl  jimjhorties  nf  some  of  ila  elements,  and  the  "vital  profKrty  of  others; 

Becoml  necessitating  a  borrowing  from  the  immediate  or  remote  neigh- 

rhood,  and  the  localization  and  inter^iolation  of  new  "Baps  or  pieeea.     It 

inay  be  claimed  as  self-evident,  as  it  is  also  showci  iu  practice,  that  tha 

frequency  of  fortmmte  results  in  the  former  group  is  in  uceordance  with  the 

J>CK  or  low  degree  of  tension,  and  with  the  analogj',  or  ratlier  ideulitv  in 

■ftturc,  of  the  tissues  rogtored  to  their  original  relation,  or  even,  urged  a  liMlo 

inrther,  made  to  bridge  over  a  gap  left,  by  a  minor  loss  of  substance.     In  tho 

latter  group,  the  same  absence  of  stretehing  or  tension  must  mark  the  adjusts 

Enient  of  flaps,  and  the  same  analogy  of  tissues  must  be  preserve<l  in  tlio  scKic- 

inon  (»f  picM-ea  to  Iw  iiennanently  tninsposed.     Bedsides  all  this,  it  is  requisite 

und  netx9»s]irj'  that  the  flaps  should  be  well  provided  with  nntrient  vessels, 

whether  they  be  destinetl  to  retain  their  contmuity  with  the  motlier  tissues, 

or  to  lose  their  original  hiisjd  attachment  by  severant*  as  soon  as  they  sliatl 

ive  aw^uireii  sufficient  a<ihesi'.»u  in  their  new  ptwition.     It  nmst  alf^o  suirirwt 

'If  to  (lie  surgeon  that  hairy  parts  sluudil  not,  if  jjossihle,  bo  reimired  with 
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bare  dap«.  and  that  haiiy  flape  should  not,  Ufton  jiain  of  ridicalonfi  dUfigun- 
meat  of  the  |jutieiit,  U?  translated  to  n^ioiiH  nonnally  tlevoid  of  hair.  The 
end  of  a  r(vniiuli>  notto  would  bo  un  uiideHirublc  ttTiiiiDuliori  of  that  organ,  if 
it  wore  iimdv  to  bear  a  tuft  derived  from  h  well-covered  swiln. 

Another  circiinuitaiic«  tending  towards  tlie  HncccMtut  ending  of  a  plastic 
operation,  ii*  recopiition  of  a  dne  |>n)nortion  Itetwetm  the  si»e  of  the  gap  to 
be  filled  or  bridged  ov*.t,  and  that  of  the  flap.  And  it  must  be  well  lx>me  in 
uiind  tliut,  ufi  b}"  eitiitrizatioi]  a'Miuiuml  autni»]A(>ty"  rW-nieuil)  i»  Mvtm* 
pIiAhod  l(v  the  ciinple  traction  of  the  eieatririuf  tii*iuc.  it  niay  In*  iiewwcaiT^ 
uiiiier  different  nrcnmstanrt«,  to  employ  a  tlap  i*maller,  the  niKe  of!,  or  modi 
larger  than  the  space  to  be  covered.  A  flap  borrowed  from  situaticms  in 
whieh  the  tist^ueu  are  lax.  ought  to  be  many  timt»  larger  tlian  the  o|)ening  or 
ehaAni ;  for,  by  the  uutumi  elasticity  of  it>»  elements,  the  flap  if  gn-atly  nthut'd 
in  fize,  and,  inuKinurh  a»  it  will  not  Itear  ti'mtion,  wtintini-ss  ol  iniiterial  niay 
lay  the  foniidution  of  failure*  in  the  operation  by  rendering  finn  iinitm  U'twt«n_ 
tlie  fretihentti  tiurfuce  and  the  Iw^rrowwl  piece  im|>OB(iiliIe,iuHi  Ipy  inviting  i 
producing  inflammation  and  gau^ne.  Of  counw,  such  a  condition  of  uiii 
would  be  a  misfortune,  nnce  pwitive  and  extenisive  ](m»  of  Mib«tjui(«  in 
flap,  or  destruction  of  ittt  totality,  is  usually  repaired  with  ditlicultj'.if  even  the 
diunage  thus  occasioned  shouhl  not  pnx'hide  the  |x»«ihility  of  a  rejietitioo  of 
tlie  ojicrotioii.  "Wherefore  the  eurgeon  must  assure  himwlf  of  the  just  pro- 
portiotut,  a.-(  well  act  of  the  form,  of  the  proposed  flap,  making  due  allowaoct 
Jif^r  shrinkage  a*  well  as  for  ulterior  atrt»r>hy.  which  sometimet*  foll<>w»i  a  \w- 
feet  union.  But  even  here,  it  may  be  addnl  that  flajje  ot  ifuflicieut  thieknes, 
a»  w«l]  as  size,  and  abundantly  provided  with  bloodveascle,  arc  much  Iw 
liable  to  nlterior  atrophic  eoutmotmn. 


Classification  of  Plastic  Operations. 

From  wbat  has  l»ccn  suid,  it  will  readily  be  admitted  that  all  plastic 
ojiemtiotts  may  he  arranged  in  five  catc^rie«.     Tlie  ^rti  comprises  all  thort 
in  which  the  borrowed  piece  is  obtained  frotn  a  distance  and  tnuu»fened 
directly  to  the  seat  of  its  future  residem-e,  retaining,  luiwever.  for  a  time  not 
deicnuiuabh!  with  precision,  its  connection  by  meun.i  of  a  jK-ilicU-  with  the 
tidsufs  ot'  its  original  site ;  to  the  aaimd  lu'long  iIk**-  cas**  in  whirh  the  uutfr 
plasty  h  u*-comi^it-hed,  after  the  meth™l  of  Roux.  by  "*i/<nfA»irr  tnij/nitiopg" 
»»f  the  fliip,  fmin  a  jwint  more  or  less  remote ;  the  third  includes  all  oiierBtino* 
in  which  the  flap  or  flajis  are  derived  from  the  neighborhood,  and  are  mo^id 
into  place  by  ^iidihff,  or  made  to  ade>unie  proper  relations  by  Mrrtrhit*^  or  ly 
tapping  orer,  as  when  a  i»erii>e*tcal  flap  ia  made  to  cover  the  end  of  a  A'wml 
bone  after  amputation ;  the  fourih  enibraces  all  th(.»*e  oiicnitinns  nf  simjiJe 
opprorimation^  as  after  the   V-*haped    piece   i«  reniovefi    I'nr   the  nlief  oi 
ectropion,  or   for  the  attempted  cure  of  ej>itheIioma  of  tlie   lip.  or,  inf* 
jirinntivelv,  when  the  freshened  **  vivified"  edge**  of  a  vcsico-vagirial  fis*"^ 
are  brought  into  contact,  and  maintained  in  apposition  with  iimre  or  te» 
tension.     I'lider  the  same  caption  may  l>c  inscnWl  wveral  of  t\w  ineiht.J*  j 
for  brin^g  about  adhesion  in  ununi(c<l  tractuns  of  the  lutntw,  the  lirofcai  ^ 
einls  bt-mg,  under  some  cirt'uiustance**,  vivifii-<l,  and  niade  adherent  K  <^ 
another  by  means  of  silver  wire,  or  of  a  scivw  or  wrvws  of  the  sami'  unw 
I,.a8tly,  tl>e  ^fijik  cate^n*  comprehend*  all  rtadjuttmnils  of  totally  seveiw 
ports,  as  a  nosm  or  a  toot^,  authentic  instances  ot  which  sj>ecit«  of  re(*ir*f* 
not  Boflicientlv  infret^iient  to  l>e  wonderfid.     lu  this  oitegory  are  awi  ••>  •* 
eiiiinicnitnl    the    famous    skin    gnifting  by   ffrffFm    ^pidmiiiifitri',   or  •''^f'^ 
ipiJm»i>^Ht*  of  Htivertlin;  the  gmlUiig  by  hu^r  hiL*,  or  uHfi/Voj/y,  (if  !?**» 
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OJUor,  and  Poiieet;  tho  traiisplnntfttion  of  partiriitar  or  grwitor  moreeU 
derived  (nmi  u  Htranger  orgitmam,  hctcroplaxttjy  whether  that  be  hunmn  or 
aiilnml ;  and,  finallv^  traiirifutiion  of  blood. 


Gekejul  Rules  for  Plastic  Operations. 


Tn  the  majority  of  the  opemtioTis  and  mc*tlM»dR  emiraerat«?d,  imnicOiat^ 
•union,  or  uidon  bv  the  first  iiiteiitioa,  of  the  iic-wlj  juxtu|>ot4ittxl  part*,  is  the 
aim  and  ho]>e  ot  the  ftui^reon,  although  fdoui;hi»g  or  ganffrene  to  a  small 
extent  may  not  wholly  defeat  the  irjtontion  of  tiie  opemtor.  But  a  scrupulous 
attention  to  the  tfenerul  condition  and  tsurroundingw  of  the  patient,  the  adop* 
tioQ  of  a  L-arefully  stuiliud  plun  of  oiieniti<m  uiid  ohstTvunce  of  itH  niinut««t 
(letaiK  and  a  saeat-iouji  and  watchful  after-niumiiienioiit  of  The  eaeo,  are  fir- 
trumstaiK-es  whioli  lead  to  if  they  do  not  insure  nuecest,  and  which  must  be 
had  in  view  and  elotwly  followed  out  if  uuecuw.  is  to  l>e  the  itwue.  Amonj? 
the  evil  coii»oc|uon<-'es  of  an  unwise  diiiregurd  of  detail,  luay  be  mentioned 
^nereiiu,  afl  depending  ujHjn  u  jioverly  of  tho  nutrient  wupply  "f  the  Ilap«s 
wliether  by  rouison  ot  it«  attenuate  p(«liele,  it«  thiimests,  the  Mcantiiiow  of 
bkHxIvoflsels  in  the  pedicle,  or  their  choking  by  exceet*ive  tension  or  twisting, 
or  uj-on  want  of  protection.  The  manner  of  making  the  sutures,  the  choice 
of  proi»er  nmterial  tor  them,  and  the  distance  from  each  other  at  which  they 
are  placed,  will  and  must  influence  the  mode  and  time  of  ujiion  of  the  wedded 
[wrts,  and  bring  about,  or  not  allow  or  favor,  imioii  by  firet  intention.  And 
thus  jiortioiis  aloiiK  the  line  may  fail  to  heal,  and  Buppuratimi  may  perma- 
nently interfere  with  a  union  which,  in  other  «itnatioui*,  iw  firm  enough. 
And  a  dwn^pird  for  tlu;  ([uality  of  the  air  in  which  the  Kubjwt  of  the  o))era* 
tion  lived,  ai*  loaded  with  the  miasmata  of  fever  or  cry(*ipelai<,  or  the  preva- 
lence of  the  latter  disease  aa  an  epidemic,  may  not  only  set  the  operative  skill 
of  the  surgeon  at  naught,  hut  may  o[>en  a  door  in  tho  jiatient  a  oody  for  the 
entrance  of  a  fatal  complication. 

In  this  connection,  a  very  ini|v>rtant  circumstance  ought  to  be  made  con- 
■picuoue,  and  this  i.-»  tlmt  the  hiatus  left  by  the  forced  loan  imixjsod  n[ion  an 
iimocent  fcatnn*,  niu^t  it-self  be  the  subject  of  the  same  intoii^t  whi4-h  attaches 
to  the  locality  benctit^il.  It  may  sometinu*  he  left  to  ciiaitrization  and  ulti- 
mate nhrinking  of  the  si-ar,  hut  not  unfroouently  a«lhe«ive  sTrajw  invite  or 
force  approximation  of  r^eparateil  margins,  with  or  without  preliminary*  loosen- 
ing of  the  integument  and  L-onnective  tissue  done  with  a  view  of  facilitating 
approach,  or  linear  or  eivsceiitic  incisions  may  be  employed  t<)  tnmsfer  de- 
formity to  uiiimiMirtunt  siliavtions,  by  prtvmotmg  instant -adhesion  of  tissue 
mat^ins  sepamtm  by  loss  of  rjuhstancc*.  It  was  with  this  intention  that  the 
writer,  after  removing,  by  a  lonj;  elliptical  incision,  a  constilerable  melanotic 
tumor  from  the  front  of  the  thigh  nf  an  itinemnt  Methodist  jireachor,  who 
imule  his  circuits  on  horseback,  itractised  on  either  side  of  tho  longitudinal 
gap  a  deep  incision  iiarallel  with  the  neighlKtrinir  margin,  dissected  up  the 
bands  lying  lictween  the  incisions  and  elliptiail  s]>aw,  and  brought  The 
imtrgins  together  in  a  line  on  the  convexity  of  the  thigh.  Imniediatc  union 
occurred  along  the  wliole  extent  of  tlie  linV,  while  the  lateral  cii-atriccs  were 
ao  placed  as  to  escape  friction  from  clothing  or  other  matters  which  tho  front 
of  the  thigh  was  called  upon  to  bear. 

But  loss  of  substance,  li'  it  be  of  limited  extent,  may  not  always  refiuire 
the  tnuislation  of  a  flap,  or  mst,y  not  call  for  any  further  abstraction  of  tissue. 
Thus  for  freshening  the  niaivins  of  some  buccal  tistulfe,  exix-rience  has 
shown  the  advantage  to  be  derived  from  the  employment  ot'  the  actual 
cautery,  or  the  tliemitM-autery  of  ra<|uelin,  applifnl  at  a  dull-red  heat  nnd  at 
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several  sittings,  the  operator  rclyhig  upon  the  cicatricial  coDtraction  produoed 
by  the  healing  of  the  sucoesaive  bums,  for  the  extinguishment  of  the  dutr6B»- 
iiig  and  inMigtitly  ui)orturo. 

Among  the  intoresting  <lofwniont«  which  bear  apon  this  «ubject,  I  woald 
refer  the  reader  to  one  by  J.  R.  Marinus,'  entitled  "CV^nsiderationa  upon 
lIeteropla.4tY  orAutoplimty  uj  Heterogeneous  Tranaplantation,"  a  compendium 
of  reiiiiirkuble  t«fle8  of  jiarta  restored  and  replaoetl.  This  author  quotes 
Roissiger,'  a«  heing  the  first  who  projiosed  to  i^place  an  opaque  human 
cornea  with  a  hoalthy  one  derived  from  an  animal  [an  operation  wliieh  has 
been,  of  late  yean',  Buc<K»«fn]ly  rt*M')r1^xI  to  in  several  instancw];  and  after- 
wards Manner,  and  subsequently  Dieffenbach,  who  both  uttemptcd  *' kerat- 
oplasty" upirn  anhnuU,  but  whose  exptTinieuts  le<l  them  to  the  conclusioa 
that,  Aiiiee  the  coniea  vvbeit  nearly  separat^l  did  not  reunite,  trausplautatioQ 
to  another  eye  offered  utill  fewer  chances  of  succcsa.  And, on  the  other  hand, 
Moriniis  assures  us  that  Hudiman  reports  that  in  India  belief  ia  m>  strong  as 
to  the  |Kw«ibiIity  uf  reunion  of  a  cut-otl"  uose,  tliat  the  executioner  U  coro- 
inauderl  to  llirow  the  piece  into  a  brazier,  to  prevent  readjustment 

lu  this  count  iv,  as  is  well  known,  plastic  surgery  has  been  much  cultivatedT 
and  practise<l  with  rt:;niarknble  itncceKs.  The  operations  and  most  valuable 
lOntnbutioiis  of  Protl  Joseph  Pancoaat  are  guides  and  texts  for  snrgeona,and 
the  work  and  practice  of  Mutter  are  monuments  in  this  department  of  tlie 
art  of  surgery,  but  we  would  regard  this  notice  aa  incompleCe  without  reler- 
cnco  being  nmde  to  Prof.  (Gilbert,*  among  wh<>se  sueceesiul  caeee  may  be  mwi- 
tioned  the  I'linsTrui'tion  of  two  num^  by  the  Indian  method;  to  Pr.  Gurdon 
Jtiick,*  whoi^c  Triumphs  are  familiar  in  the  department  of  reetorations ;  and 
to  Dr.  Detmold,'  to  whom  both  the  profc»«aion  and  the  public  owe  so  mach. 


SiClK  Graftimg. 

Under  the^^A  caption  we  have  groupe<l,and  therefore  associated  togothoTf 
a  ntmilfer  of  fihcta  which  acKjuire  relatiouahip  by  raaaon  of  the  complefce  ant' 
ration  of  the  parts  re-applicd  and  fixed  by  restitutive  autoplasty,  as  of  th« 
7»o«=,  of  which  Hotfacher,  officiBlly  present  at  duels  with  rapiera  fought  it 
Heidelberg,  reports  several  successful  casct^,  and  notably  one  in  which  tie 
organ  lopped  off  was  seized  by  a  dog,  but  being  rcacued,  although  cold  and 
moist,  was,  after  careful  cleaning,  re-attached.     Bits  of  fingers.  li>p|*d  nft 
Imve  been  known  to  adhere  vitally  at\er  replacement,  and  teeth  aliw  hare 
taken  hold  when  transplanted;  indcctl  traiu^>lantation  of  these  ornaments  of  thd 
mouth  was,  within  a  century,  a  fashion  in  some  countries,  in  which,  it  is  said, 
tK>und  front  teeth  of  frcah  countr)'  girls  were  purchased  by  fading  belloe  to 
replace  their  own  carious  incisors  or  canines.     It  is  remarkable  tlmt  with  racli 
experience**,  which,  pertiaps,  were  not  continwl  to  the  later  centuries,  aureeooB 
ao  bIowIv  recognizotl  the  facts,_))>«'i  that  j|H)rtion8  of  the  living  body  might  1» 
sundered  from  it  witliout  immediately  losing  life ;  and,  stvoiuUy^  that  tin* 
portions,  so  removed,  could  contrnet  vital  adhesion  with  another  jyirt  nf  tii« 
aame  individual,  or  with  some  jwrt  of  unother  person  or  creature.     Bui,  lii« 
the  discoverv  of  the  cin-ulatioii  uf  tlie  blood,  the  scjwrat*'  auatotnii-al  wui 
physiological  trnth*  of  which  were  known  even  i'rom  the  time  of  Galot.  tb» 

■  Annalm  d«  U  Sod^U  di>  MMecinn  d'AnTim,  IM2. 
«  BniiVntaiw  Aniialpn,  1834,  Bd.  i.,  Stitck  1,  8.  30(1-216. 
)  Mt>d.  Exanii dlt,  »ew  scrim,  vol.  vii.     riiiltttlrlpliiA.  IS&l. 

*  KulU-tin  of  tht'  N<!iw  Ynrk  AcAdt-m.v  nf  >lL>didn(j,  vol.  iii.,  and  «l*Awhere. 

•  Balletin  of  Unt  New  York  Academy  of  Mt^k'inv,  »ol.  iii.     Taiwr  u|Km  lliutk  Smtptf' 


jvei-y  of  the  phenomena  of  gemiiimtiou  of  anatomical   partk-lea  when 
slanted,  was  ref^erved  for  very  nKwloni  times,  ulthou^^h  gUnijiww  of  the 
Bi^nificance  of  tlio  procesR  of  healing  of  wounds  nnd  iih^orn  had  btvn 
eiyoyea  iu  early  agefl. 

Perhaps  I^rof.  Frank  H.  Hamilton,  of  New  York,  may  be  regarded  as  the 
wt  who  attempted  to  ^•ueralize  upon  the  experieucc  uf  the  past,  when,  iu 
lii*  cliuique  at  the  l)iwj.)eiwiary  of  tlie  Gonc-va  Medical  College,  in  Jaunarj*, 
1847,  he  ppopo8e4l  to  a  boy  of  fifteen  yeais  a  plo-Htie  npei-atioii,  with  the  view 
H'  planting  upon  the  cenlrf  of  an  uker  a  piece  of  new  and  |H?rfei--tIy  healthy 
nil),  taken  from  the  i^alf  of  the  other  leg,  and  not  intending  to  cover  over  the 
whole  «oi-o,  hut,  perharw,  two  or  three  st^uare  inches,  which  he  believed  would 
enough  to  secure  tlui  elosure  of  the  wound  ui  a  short  time.'  And  the 
orter  aflinns  that  tliid  proposition  had  been  made  to  the  Uul  two  yeara 
•r<ire.  I*r.  ITnmiltoirrt  earliest  opemtion  of  the  kind  wjis  not  done,  liowever, 
until  January  2],  1854,  ujioii  nnratc  DriwoU,  in  the  Buftido  Hospital  of  the 
Bisters  of  ('hurity.  An  aeeoimt  of  thi!*  ojieration,  contained  in  a  paper  enti- 
ced "Old  Ulcers  treated  hy  Anaplasty,"  read  before  the  Butfalo  Medical 
Hseociation,  June  27, 1854,  was  published  in  thej.Yeu'  York  Journal  of  Medicine 
^  September  of  that  year.  Tn  the  summary,  the  following  remarkable  aen- 
teiice  forms  the  futrfk  of  six  propositions:  ''If  [thegrat^  be]  smaller  than  the 
■hasm  which  it  is  intendo<l  to  fill,  the  graft  will  grow,  or  project  from  itself 
Bbwskin  to  siipply  the  deficiency."  The  fifth  proposition  refers  to  a  probable 
fxpnnsion  of  the  erraft,  and  the  sixth  iiaecrtsr  that  "in  cooBequeiiee  of  one  or 
>th  of  these  two  latter  circumstances,  il  will  not  be  mrtsmry  to  mnke  (kt  grnjt 
large  m  the  dejieicnei/  it  is  intended  to  supply.'*  Iu  thi*  wo  obBen.-e  the 
elaratioti  nf  a  principle,  not  new  in  fact,  but  oriffinal  in  ita  direct  suggest- 
jncftit,  implying  a  knowledge  of  the  strength  of  border  growth  of  new  skin 
(n  an  ulcer,  of  the  weaknetw  of  the  middle  pari,  and  also  of  the  means  likely 
to  repair,  or  capatile  of  reniwlying,  the  deficiency.  The  fact  waw  ktniwrs  knig 
before,  and  i.-*  still  familiar  in  the  text-btmks  of  eurgery,  an  we  find  I'Mchften 
aaying,  "Indeed,  if  tlio  ulcer  be  large,  there  may  not  bo  enough  [new  skin] 
for  tfie  cicatrization  of  the  centre."  ^Vliat  Hamilton  aa?onii)rirthed,  and  no 
doabt  intended,  if  his  words  mean  an^-thing,  wad  the  eBtablishment  of  a  new 
buniii  of  skin-fonnatinn  where  it  was  most  needed,  and  his  credit  does  uot  re»t 
the  pcrf"»ru»ince  nf  u  simjile  uiuiplartty. 
The  genernlizati<kn  of  the  idea  whicli  guided  Hamilton  was  made  by  Dr.  J. 
Reverdin,  interne  Utartnt.  of  the  Hospitals  of  Paris,  in  1869,  for  on  the  8th 
December  of  thiit  year  he  presented'  before  the  Society  of  Surgei^*  a  patient 
tio  belonged  to  the  service  of  his  "excellent  master.  Dr.  Uuyon,  and  on 
lom  he  had  i>racti»ed  a  new  experiment,  for  which  he  proposed  the  uiune 
' epidcrmir giftfUng.  It  consisted,  to  use  hirt  own  words,  **in  transportiug  to 
t^ramilating  wound  little  bits  fonnetl  out  of  the  superficial  parte  of  the  Stir 
[ument." 

'**  This  ex[>erimeDt  had  been  suggesttMl  to  me,"  li«  saye,  iti  hii  aihnirable  article  pitb- 
llml  a  few  yeara   Itit^r,'  "  by  Imvinp;  obsorvwl   little  epidermic   iitlamls  wliicli  fornntd 
>ntnncously  in  certain  wounds;  I   lukeil  my^lf  if,  by  a  graft,  wc  might  not  obrain 
j|u  ffM-matiim  nf  similar  littK-  islands  of  cicjitrixntloii,  and  thuH  htuilnn  the  cum  -.  theruin 
a  double   intt-rcst,  physiological   and   practical.      Tlie   result  was  such  as  I  diin-d 
hardly  hope ;  not  only  did  the  littlu  niar.telH  eantinue   adherent  to  the  gniQulations,  but 
jnlly  they  began   to  extend  and  form  an   islnnd  of  eicatrizBtion."     And  thert  the 
itbor,  Burrcying  ilt«  field  likely  to  be  covered  by  ekio  grafting,  reproduces  a  part 

I  Buffalo  MM.  una  Anrg.  Jnnmal.  Feb.  1847,  p.  508. 
I  •  BuU<ftiu  <1»  U  S<}<-<i«t«  du  CliirurgiB,  lStf» ;  Ou«tto  dv»  R6pftaux,  Jurier,  1670 ;  Brilub  U«d. 
>DrD*l,  n«c.  1(1,  1970. 

ArcbivM  OAuirnU-x  tl,<  Uftilr«:iiic,  1873,  1. 1.  pp.  27D,  &&S,  703. 
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oT  fats  commonication  to  the  Socidie  de  Cbirurgic,  and  coiitiludes  with  Uusae  wonls: 
*'  Kinallj,  I  slial)  linve  to  study,  n^  much  as  poeeibk-,  tbe  hisuilogimi  procetM.  U  then 
here  the  aimple  trtlbct  of  coDtnct,  or  vicioity  t  \&  there  prolireruion  of  the  tr&iupluit«d 
elements  r"  During  thu  prugrvM  of  experimimtation,  innny  qut-^lions,  of  course, uttw, 
M-liich  huve  nui  yi-t  nil  bevn  answered  ;  but  ufturtlic  udhrrvncvorifae  gimftA  was  aecam- 
plitthftd,  and  epidermis  wa£observe<l  toform  around  tl)cni,Itcver()in  cunte  to  checoaclasioB 
that  '*  llie  epidi-rmis  by  itself,  bill  srill  llie.  living  ».*[iidenniH,  that  of  the  dt-ep  layer, 
would  nionc  be  iiece^qiry  Cor  tlie  succel^s  of  llic  grafting/''  And  again,  "  ihc  adbueoce 
of  tbe  pnil't  is,  thiin-foru,  fffc^li-^l  by  tbe  «pidf?nnis;  the  welding  of  the  dermis  is  tot 
secondary  and  accetwiry;  the  jmrt  played  by  tbe  dermis  in  tbe  properties  of  tbe  romnl 
itdets  is,  therefore,  completely  null."  But  the  grufia  remain,  and  are  not  absorbed ;  yet. 
h&  Poncet*  exprcsges  tbe  idea,  "The  cutaneous  graft  not  only  ts  not  re-ubsurbed,  bol  it 
poasesses  all  ibe  properties  of  tbe  skin." 

The  viewB  entertained  by  Reverdin  with  regard  to  the  epidermtA  wcsned 
to  liim  to  Jind  cunfinimtiun  in  **a  little  &ct"  which  watt  that^  in  some  ca«eis 
he  found  uixm  llie  etriiis  of  uk-stor  gnifte  which,  put  in  plaee  tbo  evening 
previous,  hiid  fitiled  to  unite,  nut  which,  ujion  heiiig  replaced,  '*took"  per- 
toctly.'  VVf  kIihU  f*(',  further  on,  that  Guorget-  Murtin,*  in  hi«  thct*x»  "upon 
the  duration  (»f  the  vitality  of  the  tinnnw  and  of  the  conditions  of  adherens  of 
cutaneous  ryntitutioui*  and  trdiisjilantationa,"  ascertained,  throueh  (>btH.>r\atioD8 
of  his  o^'ii,  that  Buiue  m.'panited  hit^  of  human  skin  niaiutained  their  vitality, 
when  exposed  in  free  air,  for  ninetyVix  hours,  and  other*  in  a  eoufitied  eraec 
for  one  hundred  and  eight  hoiu>t,  at  a  temin'rature  of  nearly  zen>,  0.  [32*^  r.l 

Hamilton  failed  to  ]>erceiv6  tliat,  without  i>i*duncular  attuchineiit,  hie  Uttie 
flap  might  adliere  and  gniw  ;  but  Kcverdni  saw  this,  and  so  earned  \m 
houon.  He  coimnu ideated  hia  diwovery  to  the  Soci^t^  de  Chirurgie  on  ll 
8th  of  I)ec-eiul)er,  18fi9 ;  the  conuuiswion  (o  which  it  was  referred,  (xnisistj^ 
of  MM.  Gnyon,  Chiuwai^ac,  and  lX«pr^,  made  a  re|K)rt ;  and  Guyon,  _ 
whose  8er\'iee  the  expenmenta  were  made,  presented  the  subject  verbalk, 
and  provoked  a  discussion  liartlly  thvorable  to  skin  (:n»flini;.  Uut  Venienll 
decUuxnl  liiinaelf  in  favor  of  tho  nietliod,  which  he  UOievwi  was  calculateil  to 
render  service  iti  ninny  dciHirtiiicnts  of  sur^erj".  UoK-^i-lin,  IJuyon,  Alphonw 
Guerin,  ahtl  l>uplay  ollcivil  cncuurajjenicnt,  and  extended  lucililiiv;*  wiil 
Marc  Sec  <liK|>ehwi  the  l>a<i  iinpn-ssinns  remaining  by  pii>sentin^,  six  modllis 
ftftorwardft,  a  patient  who  Ikhv  evidence  of  the  auccow  of  tjio  ojicrBLiuit,'  ia 
wliich  See  ha<f  been  aide<l  by  lievei-din  himself. 

Gniftiiig  now  hecame  the  fauhiou;  M.  Vnloian'  presented  befort*  the 
Society  de^  Biologic,  m  the  name  of  M.  J.  M.  PhilliiK-uux,  a  case  of  traiwi-lftn- 
tation  of  the  spur  of  a  young  cock  of  forty  days  upon  tbe  comb  of  the  8WM 
animal,  ui  which  the  spur  became  iniorjK>mted  with  the  skiu,  Jonned  no 
adhesion  with  the  cranial  hones,  hnt  surpassol  in  length  its  non-transplantii) 
fellow.  Home  gral^rnl  the  skin  of  The  white  man  uikui  the  negro;"  orlw*^ 
grafts  frruii  inoleH  or  purtii  stained  with  India  ink  ;•  or  borrowed  skin  frpw 
amputaliHl  members  ;'"  or  even  supplcnuntAsl,  in  the  case  of  a  large  nicer  »ftcf 
a  burn  in  a  little  girl,  etomu  three  himdreil  gi-arts  frrrtn  the  ]iaticnl  herself, 

>  Loe.  cit,  p.  707.  ■  Lyoa  M^ical,  L  xiv.  pp.  2B3,  -2M,  1B73. 

I  Loc.  <iit.,  u.  im.  «  QeorgM  llirtin.  Th^M,  Parli,  UTS. 

•  ArclilTM  6«n.  do  tlM.  1872,  t.  f.  p.  277. 

•  M.  S6e,  GantlD  H«bdom.  da  Pu-ia,  JuUlet  20,  1870 ;  J.  UltoHl,  Sobr«  \m  Ing«rtM  ««  p^ 
rml,  ntc.  AiifitMtro  Anat.  EBpofiul.  Mftdrid,  1S77 ;  and  B.  T.  Kuley,  Am.  Med.  Wwkly,  \J^ 
Tllle,  Ky.,  187G,  vol.  tv.  p.  353. 

T  ('ompleB  rendtis  dea  Si'anceii  et  Mt-m.  dc  la  Soc.  de  B[ologi«,  t.  II.  V  SMe,  Aun^  I87C> 

•  0.  T.  MmwbII,  I'bilxi.  Mod.  Timi-i,  1873,  p.  37- 

•  J.  T.  Hodf;4>n,  THt  or  Skin  OraftliiR.    St.  I-ouis  Med.  and  Sorg.  Jonm..  1871. 

**  n.  Angvr,  Kur  rtUl«ropliiHti«.  CotaptM  r«ndvui  bebdon.  d«t  Steneei  d«  I'AMd.  d«i  fictawA 
t.  Ixxix.  p.  1310.     Paris,  1874. 
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with  a  s«)re  of  others  derived  from  a  young  pig.'  Animals,  also,  were  nmdc 
tlie  subjects  of  experimentation  ;  indeed,  some  years  before  1869,  with  regard 
to  animal  grafting  it  vr&n  proposed  to  "■unite,  or  '*ghio  tog('ther,"  two  ani- 
mals hy  Uu'ir  cutaneous  envelojKW,  ami  even  animals  of  different  apecies.' 
Some,  like  Reverdin,  prefen-ed  small  iirafts;  others,  as  M.  Oilier,' thought 
Ijetter  of  lurjrer  ones,  oven  reaching  the  ttiiuensioiw  of  eight  square  eoutimutrea, 
or,iia  noinii-ny,*t'ttiploye<l  thosnof  a  diami'terol'a  ijuartor  oChu  inch.    Savrey, 

auote<l  hy  (teorge**  Martin,*  aiwerts  that  "two  Sw*«leH,  to  give  wich  other  a 
arable  remcmbmncor,  exchange*!  a  bit  of  skin  of  the  inaide  of  tbe  foreami;" 
but  the  most  i*emarkal)le  gmrt  ever  applied  was  on«  of  which  we  tind  tlio 
account  in  the  discoui-we  of  Vsturiz  alreiuly  referred  to.     It  is  as  folluwa: — 

"  Armaigiiac  fays  thai,  in  tht^  aevontceiiih  ceniiiry,  tliere  is  seen  a  liglil  gliirirat-ring  in 
this  direction,  quoting  a  catsv,  related  by  an  ecclesia^tiu  named  Kraomoinkel^  o(  a 
cotdier  who  had  lust  a  large  part  of  the  liair>*  scalp  nnil  of  the  booc  beneath  it,  tbe 
lorgeon  closing  ihts  opening  with  a  portion  uf  honu  und  skin,  of  the  same  Ibrm  and 
dimensions,  taken  from  a  dog  vih'u'h  he  killed  for  the  purpose.  As  it  appearti,  the  Church 
being  a|ipri>>4>d  of  th*:-  iiinlter,  titere  were  liDincht'd  ii^im^t  tlie  poor  surguoit  till  tbe 
anaibcmK?)  and  furies  of  wliich  that  instiimion  is  capable;  and  it  became  necessan*  for 
his  return  into  the  communion  of  the  faithful  tlint  he  shriuld  pnwtif^t!  ft  new  operation 
trpon  the  unfortunalu-  soldier,  ridding  liim  of  rimt  unclcaii  spoil  of  dog  which  had 
become  strongly  i'on(tolidat«i]  with  tlie  adjacent  parts,  and,  aa  Armaignac  facetiouMy 
remark^  xubjeuting  bim  t«i  a  treatment  more  conformable  to  tbe  Chri^tiun  elmracter." 

Tbe  whole  matter  of  skin,  or,  as  Ueverdin  ealls  it,  epidermic  gniftiug,  was 
libtrrallv  treattil  by  tluit  author  in  tlu'  An-htrct  Genh'alea  tU'  MfxUnur  for  the 
year  187*2.  His  metho*l,  exoe^^tlingly  simple,  may  he  expresfled  in  a  few 
wordii.  Taking  usually  his  little  bits  fn)m  the  inner  surtat.-e  of  the  leg,  he 
POTwlereil  the  skm  teiwe  over  tlie  dat  nurfaee  of  the  tibia.,  and  uitrodueed'  tlie 
point  of  a  mther  large  veuewetion  lancet  |:iarallel  to  the  bone,  and  tn  the  depth 
iof  u  half  millimetre;  then  pushing  it  forward  wo  that  the  point  should  emerge 
ltlinH>  or  four  millimetri's  fni-TluT  «>n,  the  little  piece  wafi  cut  bvjfio  liy  the 
^edgeB  of  the  instrument.  **  The  little  wound,"  ho  adds,  "is  the  seat  of  a  fine 
[Minguinoous  dew."  "I  apply ,"coutinuee  the  author,  "my  bncet,  bearing  tho 
graft,  ujioii  the  gran ulat ions  which  1  have  selected,  and  slide  it  ujioii  them 
with  the  point  of  a  pin.  It  is  thus  in  relation  with  the  granulations  by  its 
deeper  tm-e,  and  I  a-*wrtain,  by  a  motion  fn>m  side  to  nide,  that  no  |«trt  of  itM 
edge  is  polled  up,  for  it  is  necessary  that  it  rdiould  be  completely  spreail  out. 
Tliis  result  oucc  obtained,  and  all  my  grafts  in  place,  I  cover  them  with  strips 
of  diachylon  plaster,  which  are  not  removed  for  twenty-four  hours."  Some- 
times the  gratYs  were  funiishe<.l  by  the  subject  hiiuitelf ;  at  other  times  they 
were  successfully  borrowed  from  a  different  person;  now  they  were  obtained, 
&8  at  Guy's  Hospital  and  at  St.  llartholomow's,  from  limbs  recently  ampu- 
tated; or,  again,  they  were  deriveii  frrmi  the  cadaver,  soon  after  death,  as  by 
if.  Prudhoinrae.'  ()ne  tiit-t,  says  Reverdin,  would  be  of  great  importance  "  if 
it  were  pt-rfectly  demonstrateti."  Dolwon  and  I>aroyenne'  found  it  neceasar}* 
and  advantageous  to  borrow  grafts  from  young  subjects  to  implant  upon  aged 
patieut:*.  But,  fi*om  bis  owu  experience,  the  inventor  of  the  process  doct*  not 
•*  venture  to  draw  a  definitive  conclusion"  ujion  this  point.     We  learn  also 

>  ThoiuM  P.  Raven,  British  Moilicnt  Journiil,  London,  1877.  vol.  II.  p.  623. 

•  P.  Bert,  Bxp.  «t  Coiisid.  nur  la  Oroffi*  Aiiimale.     JDunial  de  I'Anftt.  t>t  d*  la  PbrBiol.  nor- 
TDAle  tit  p«th.,  t.  i.  pp.  M,  87.     Fnris,  18i;4. 

>  Otli«r,  Sar  Iiw  OrAffva  Cntao^tiit  on  Autaplaatlqan.     Ball.  d«  I'Ao&d.  dd  MMecine,  Puris, 
1872,  pi>.  S42,  240. 

•  Donn-llr.  Npw  York  M*d.  Rflcord,  1873,  p.  573. 

•  Qeorg»*s  Martin,  op.  cit.  p.  14. 

■  I^uc^t,  .Mnv  2il,  1871  :  Th^ae  Aa  Colrat ;  Rererdin,  loo.  dt. 
'  Uud.  Tiium  and  Oozvlto.  Ckt.  2S,  1670;  Colmt,  op.  dt. :  Rsvcrdia,  loa.  dL 
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from  Roverdiii's  memoir  that  eraWs.  wore  taken  by  hinieelf  and  olliers  from 
negroets;  that  littlu  bit«  derivetlfrom  <lifferc>tit  aitiiiiaU  ttmhl  hu  BUcveaafnlly 
gmrted;  and  also  that  Czemy  and  others  had  tnuieplauted  pieces  from  the 
muooiiH  membranes. 

We  have,  bo  fur,  traecd  in  hrief  detail  the  method  oi"  the  pioneer  bimadf, 
aiid  ix^pit»du(*d  hiii  viewe  at  some  length,  for  the  rt'iison  that  hia  obe«rvatiov 
were  mo  exact,  aud  lus  praetice  eo  sure,  that  thu«e  who  followed  him  mode 
but  little  clumge  iu  the  plans  propotiod,  found  few  opportimitics  for  new 
amtlicatione  of  the  praetiee,  and  emitted  not  many  original  views  as  to  the 
])lan8  of  operating,  the  mode  of  attachment  of  the  bitt*  of  tit-ime,  or  the  _ 
i;eneral  laws  of  i>hvtiioliigy  apptimble  in  the  mass  of  eaec^t.  or  in  partic^A 
nistanec^.  But  rejif  progre!»»  wan,  perhajM,  dctiTrnined  by  the  reoognitio^^^ 
the  element*  upon  which  pi-oliforatiou  dependtil,  and  of  the  fiwrt  that  the 
marginal  uioatrix  was  formed  from  all  the  borders  of  the  grafts;  although 
N.  C.  Dobson'  had  declared,  as  early  as  1870,  that  the  growth  of  cicatrix  ww 
not  unlimited,  and  that  no  one  island  exceeded  the  dimensions  of  a  sixpence. 
And  the  same  may  be  said  with  regard  to  the  conditions  noraesary  to  suocen, 
for,  as  all  ult-ers  tend  towards  or  must  1m;  hronght  to  the  form  of  the  comnxm 
or  typiod  ulcer  in  the  process  of  healing.'  so  must  all  ulcers,  for  a  favorable 
recejition  of  the  graft**,  be  alreaih"  covered  with  willing  gntnulutions,  or  be 
made  to  be  covertS.  with  them.  To  expre«it  tlie  same  idea  in  the  words  of 
Reverdin,  "the  end  to  be  attained  when  we  wish  to  prepare  a  wound  for 
gratti*,  is  to  obtain  [a  surface  of]  granulations  jis  well  define*!  as  possible." 
And  it  is  here  of  interest  to  reeonl  the  fact  that,  in  s|^K*aking  of  the  27X>wtli 
of  the  little  islands,  as  determuiing  the  raindity  of  cicatrization,  Keverdin 
infoniis*  us  that  the  observation  of  a  wise  of  uli-ei-  in  which  the  fomiatioa  oi 
pellicle  advanced  from  spontaneous  ^"USts"  gave  him  the  first  ideaof^^Jii 
yretf'c  spider miqut'." 

But  rapidity,  although  promoting  a  prompt  cure,  was  found  to  be  ano- 
ciatcd  with  solidity,  and  this  latter  iiuahty  with  i»crmaiiency.  For  a  time, 
says  Reverdin,  the  cicatrix  due  to  the  grutbi  if.  a  little  i)nniiinent,  but  event- 
nallv  l>econies  depressed  **as  an  umbilicus;"  then  around  the  gtut^  is  fonunl 
A  whiter,  thicker,  and  more  solid  cicatrix,  and  one  which  resists  relajw*.* 
And  although  his  &cid  were  few,  still  results  seemed  to  point  lo  the  conclu- 
sion that  **  cica  ricial  retraction  and  vicious  cicatrization"  were  opposed^  wiher 
than  favored,  by  the  new  process.'  "I  can  now  conclude,"  says  Revenlin, 
"(1)  That  by  gnifting  we  rmy  prevent  the  adhesion  (n^iudurr)  of  two  nejgh- 
borintr  granulating  surfact*.  (2)  That  as  for  retraction,  reasoning  and  wrtsin 
iai'ls  dt^monstnite  that  it  can  l>e  proventetl,  at  least  in  ]iart ,  by  meoni  of 
trafis.  (3)  Thiit  the  applications  [of  graftsj  made  for  the  "ure'of  certetn 
deformed  cicatrices  have  given  good  results;  thcee  results  should  be  \«n&oA 
by  time." 

There  remains  to  Iw  briefly  noticed  Revcrdin's  view  with  regard  lo  the  part  takes  I7 
certain  elements  in  the  furmatioa  of  a  cicatrix,  und  to  do  this  I  will  reproduct  M 
lan^agr.  premiging  the  qtioration  with  his  slatement  Uiai,  "  on  account  of  (MiaW 
[►oMible  accidents,  amal!  gral^  are  preferable.*''  Thus:  "The  epidermis  by  il»e3f. bo' 
the  living  ejiiderniis,  that  of  the  de«p  layer,  15  alone  necessaiy  for  the  success  of  ^ 
graft."^  '*  The  adherence  of  the  graft  is  accomplished,  theo,  by  the  epidenniii  >^ 
union  of  Iht*  di^rmis  i^only  secondary  and  accefwory."'  And  finally,  the  opioin  " 
exprcssc^l  thiit  we  can  greatly  faciliialc  the  cure  of  rebellious  woand<  of  whkb  l^ 
duration  bears  no  relation  to  tlietr  extent. 

>  Med.  Tlnwn  SHd  Oatett^,  Oct.  29,  1K70,  p.  500;  R«TerdIn.  loe.  eft. 

*  I'agvl,  in  HoltDM'ii  tJ^Rtom  of  Hiirgt'ry. 
»  Loo.  ell.,  p.  6SS.  •  Uc.  oit.,  p.  864.  •  L«.  oil.,  p.  671. 

*  Loo.  oit.,  p.  711.  '  Loo.  cit.,  p.  707.  >  Loo.  eil.,  p.  70S. 
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A.  Poncet,  in  the  previous  year,  1871,  had  reviewed  the  whole  matter,  method  and 

IaU,  in  u.  [taper  entitled  "  Des  greffed  dermo-ei>idwriniqiie«,  et  en  parliculicr  des  lurgcs 

|-bint>eaiix  dermo^pidcrmiqueA,"'  taking  up  the  same  texts.     In  a  disciuision  upon  the 

■ubject,*  participated  in  by  Lc^li^vant  and  other-t,  the  former  fiayn,  flpeaking  of  animal 

grali«,  **  I  call  these  {grafts  zou-fpidermic,  iu  uppositiun  to  human  grafts  which  1  dit»- 

^4ingni0b  under  the  name  auto-epidermic  or  hetero-epidermic,  according  aa  the  graft*  are 

jiithered  from  thti  flubjecl  grnl'led  or  from  his  neighbors."     Then  the  nieuns  employed 

io  secure  the  grafts  are  referred  to,  the  lancet  of  Keverdin,  tlie  HcinNors  of  Pollock,  the 

Cittaract-knife  of  Oilier — all  etVecting  the  lifting  of  the  epidermiit  and  of  the  »u[>ei1icial 

layer  of  the  dermis.      But  even  with  the  weight  of  testiuiuny  in  it«  favor,  I^ei£vant 

felt  called   upon  to  appojie  the  remark  "that  the  practice  of  *kin  grafting  should  be 

rejected  us  Imrlful,  and  that  it  h-d  to  neglect  of  the  important  indications  of  the  tre«l- 

numt  of  wounds,"  and  at  the  lUime  time  undertook  the  defL-nce  of  too-epidermic  grafts, 

Ifrom  the  dog  for  example,  because  auio-gralu  were  painful,  and  caused  new  woundn  in 

rihe  patient.     M.  Chn^tol  promptly  denied  that  he  had  declared  grafting  to  be  useless, 

but  did  not  avow  himsidf  a  partisan  of  thu  process;  and  with  this  denial  further  oppo- 

^■Uion  to  skin  grafting  M^ems  to  have  ceased. 

We  have  prtweiitod  with  Bonio  libprality  the  vicwa  of  Reverrliii  with  reganl 
the  prooetw  of  his  inventing,  fretjuently  quoting  his  own  words.  It  isTiere 
[nteresting  to  compare  or  contraat  the  ideas  eittertained  hy  Poncet  with  those 
>f  the  niuatcr,  following  upon  the  discovery  of  Reverdiu,  although  aiitetiatiiig 
publioatioii  tlio  i'oriiuilizfd  expreaaioim  of  the  latU^r. 

At  the  end  of  the  discussion  just  referred  to.  Poncr<i'  took  occasion  to  recommend 
[the  practice  of  Oilier  in  the  employment  uf  large  and  numcruus  gral't«,  stating  at  the 
ime  time  thai  he  had  failed  with  i-pithelial  grafttt  alone ;  and  continuing  his  discourse 
lie  gov»  on  to  !t»y  that  *'ai4  to  the  prolifenition  of  the  epithelial  elements,  it  i^  a  simple 
stion  of  the  presence  of  the  mucous  layer  of  the  epidermi«,  determining  at  tiroes  the 
>itbeltal  transformation  of  the  elements  of  the  embryonal  lissne,  to  which  it  is  united. 
.     .     In  the  seam  of  junclion  of  the  granulations  with  tin-  morse)  Iransplaiiled,  the 
le  phenomena  are  obiterved  as  in  the  union  of  the  margins  of  a  wound  by  fint 
intention.     The  exieiiaion  of  the  graft  has  not  seemed  to  us  to  be  owing  to  a  prolifera- 
tion of  the  mucous  layer.     It  mu^c  act  by  its  presence  u[)on  the  embryonal  element* 
lireclly  in  relation  with  it«  margins,  and  thus  determine  their  epidermic  transformation.  ** 
[In  the  same  ctranectioii  we  refer  to  tliu  ojiiniotis  ulready  advanced  by  Keverdiii,aiid  we 
tropoM  to  adduce  those  of  Coate,  as  expressed  in  a  conference  upon  epidermic  grafting 
leld  OD  the  31st  of  May,  187^,  at  the  Ecole  de  Medei-inc*     '*  IIow,"  a*«k8  the  distln- 
juiahed  professor,  "  is  the  adhesion  brought  about  ?     How  is  proliferation  accomplished  ? 
[That  is  very  simple.     The  transpliinted  epidermis  determines  hy  its  presence,  by  it« 
[contact,  the  transformiition  of  the  embryonal  celts  of  the  granulations  into  epidermic 
[cella.     This,  according  to  Keverdin,  Colrat,  and  Poni^et  (de  LyonJ,  is  the  most  probable, 
liid  even  the  only  possible  the<»ry." 

On  the  other  hand  Mr.  Bryant  pre*  mterance  to  a  directly  oppoRite  doctrine.     In 

lotes  from  the  Wards  of  the  Cork  Hospital,^  communicated  by  Mr.  Martin  Howard* 

[•wc  find  the  following:  "The  ([uestion  was  asked  whether  the  skin  graft  was  an  excilor 

jef  skin  action,  or  were  the  cells  proliferated  ?    Mr.  Bryant  declared  that  the  grafts  grew, 

ftlie  skin  being  prolongRd  from  the  graft,  and  that  Mil-  border  also  threw  out  a  growth. 

IThis  he  proved  in  the  following  ingenious  way.     He  liad  a  white  man  under  his  care, 

tiitr«ring  from  an   ulcer  on   his  leg,  and  on  this  ulcer  he  grafted  a  portion  of  the  skiTi 

, taken  from  a  negro  in  the  hospital.     As  the  ulcer  decreased  in  size,  the  piece  of  black 

^skin  increased  considerably."     However  satinfiictory  this  exfierimant   may  have  been, 

llie  observation  is  at  variance  with  those  of  Keverdin  and  of  Coste,  the  latter  of  whom 

expresoly  declares*  tliat  "  gratis  boiTowed  or  obtaiiLcd  from  a  negro  and  implanted  upon 

a  while  perwin,  rapidly  loTie  color  and  bleach  out  entirely,  from  the  effect  of  the  pro- 

i  gressive  absorption  of  ptgniunt.     **  I  saw,"  says  this  autlwr,  **  a  remarkable  example  of 


'  Lron  Kf-tli.Al,  I.  viii.  p.  4tt4,  1871.  »  IbH..  p.  620. 

*  MunieiUe  Mcdlc&l,  lOe  kauie,  No.  7,  Juilkt,  1873. 

*  Dablin  Juuni.  of  Hod.  Sclenoe,  vol.  Ixi.  p.  388. 


■  Lyon  MM.,  p.  5U. 
•  Loo.  nit.,  p.  39& 
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Ihiff,  a  few  month)!  ago,  at  tbe  Hotel  Dieu,  in  Pnris.  Besides  which  I  note  the  rarit^ 
of  pigment  in  cicutrii-'ml  i.>pitlermis."  M.  CosteGnds  it  nec«#sAry  to  preface  hU  reauului 
with  the  obacrvation  lliat  '*  iti  spile  of  tlie  identity  of  lennii.  xha  animal  gnfi  bears  tw 
resemblance,  either  in  its  course  or  in  iu  dvfiaitive  evolutiun,  to  the  vegetable  grefi:  a 
radical  ditli-rcnw  st-jiaratt-'a  the  two.  WJ)ut."tt(^k*  the  prott«6or,  •'  in  a  vegetable  graft? 
It  is  an  individual,  or  a  part  of  an  individtia],  1nim>p1iinted  upon  another  iodividmli 
which  in  some  way  server  us  a  soil  for  it.  Jn  thi."  soil  it  live^  a&  a  pariuiite,  the  traas* 
[•orted  individual  develupn  and  lives  a  lit'ii  which  la  il^t  uwn,  muuiwbili!  preserving  in 
autonomy,  its  individuality.  It  is  quite  different,  in  the  double  point  of  view  of  theory 
and  practice,  with  regard  to  thu  animal  gnil'L  This,  borrowed  from  the  individwil 
himsell'  or  from  another,  lias  essentially  for  its  object  the  tilling  up  of  «  hjM  of  sobrtaooc 
The  borrowi^d  part  and  that  to  which  it  ia  united,  after  reciprocal  modification*  ami 
int1ucnc(>!t,  cMilescei  the  uni-  witli  tJir  other  ;  tlivy  L>nd  by  bei^tmiiig  confounded,  by  being 
identical,  by  living  a  common  life.  There  is,  therefore,  no  analogy  between  the  animl 
graft  and  the  Ye;;t.-luble  •^md  ;  tlieiw  two  grains  rewrmble  each  other  in  name  only."  W'a 
will  not  follow  Cn^tc  further,  but  merely  nlnle  that  he  reviews  the  ezj>eriment6  t]€  Bert, 
uspeciidly  tbe  "  grfjfc  Siamoiie"  of  that  ob«er\'er,  the  *'rat  »ur  ral,"  which  teeia  his 
own  vicwii  u}K)n  the  sume  fiubjeci. 

Again,  in  IH72,  M.  Keverdin  insisted  upon  the  manner  of  adherence  of  the  grafls, 
and  of  Ilieir  efTect  on  gmnulnting  t^urt'acea — fur  he  laid  his  f^^)^  ufwn  the  surface — and 
det^hired*  that  he  >iaw  gral^H  fntm  the  m>gn),  or  black  cat.  \one  color  and  l>ecome  alto- 
p!eth«r  witiie.  And  in  a  note  u[>oii  epidL-rmic  grafting,  presented  by  AI.  Claude  Ber- 
nard to  the  Acudi-niy  of  Sciences,  at  the  meeting  of  November  27,  of  tbe  same  yw, 
Reverdin  snys :  "There  results  from  this  histological  examination  (1)  itiat  the  adher- 
ence  of  the  graft  is  effected,  iu  the  Ami  place  by  tbe  epidermid,  and  only  secondarily 
by  the  derniis ;  (2)  thai  the  c^iidt-nnis  tu'ls  by  action  of  contact  (catabiotic  aclioii. 
Gubter),  in  determining  tbe  transformation  of  embryonal  elements  Into  epidermis."  In 
the  same  volume,  page  ^2C.  may  bo  found  a  note  of  M.  Oilier,  presented  by  M.  Chuide 
Bernard  nt  thi>  me«!ting  nf  March  18,  containing  the  following,  bearing  upon  the  sob. 
ject  b«fure  us,  namely,  the  aim  and  action  of  the  traji!<  plan  ted  or  transported  germs: 
*'As  fur  myself,  in  lrans|jortMig  hirge  eutaneuuH  morsels  1  wek  to  reJnce,  as  mueh  as 
possible,  the  natural  ipidtrmization  of  che  granulations.  My  aim  is  to  change-,  upon  a 
more  or  le:*?  exlensive  siirfuc"  of  the  wound,  the  process  uf  repair.     I  reploee  the  ejii- 


Ihelial  layur  nf  new  formation  with  a  cutnn<H)U9,  fleshy,  thick  layer,  stable  in  its  fuuda- 
meatal  ekmem^,  ancl  destined  to  (ill  the  rdle  of  a  true  skin.  It  i«,  therefore,  an  anio- 
pluf^ly  which  I  pt^rfurui." 

"VVIiiU*  iiftt  aftt-mptiiig  a  tfjiiiplole  history  of  sViii  graftiiig:.  I  have  norer- 
thelesi*  followed  tho  iri(*n  li-nm  mind  to  luintl,  und  iIovelojHHl,  nithoiiicli  mil  at 
great  lone^th,  The  ojiitiioiirt  cntcrtaiiici]  by  tbo  origiiiat^^r  hinictclf, as  well  m  by 
those  of  Tii«  countryiiH'ti  who  stoo*!,  w>  to  Bpcak,  around  him,  cont-eniiiijE  tl» 
part  performed  by  the  gernw  trannportcd  and  transplanted.     The  prcpomler 
ancc  of  toBtiiiiuiiy  seems  to  weigh  iii  favor  of  the  viuw  that  the  epitbelial 
genus  gn>w  in   ur  ii|»<ui   thi.*ir  new  t«/il,  hot    that  a  more   reimirkable  |)be- 
iionieiioii,  to  he  ol>sorviHl  atU'r  the  ti-aiirtfcr,  is  U\  he  found  in  the  inllDencp 
whicli  they  exert  in  det«riianing  by  their  ju-oetonco  and  contact  the  tran.*- 
formation  of  the  embryonal  cells  of  the  gmniilatioiw  into  epitlennic  eeik 
And  this  power  docs  rtot  appear  to  be  limited  to  the  imiiuxtiate  tK-iwhlmrhowl 
of  the  gnifli4,  but  sevma  to  he  comiDunieated  to  the  sluggish  boroers  of  the 
wound  or  ulw?r. 

Roverdin  nn^ented  his  first  ease  and  ftniioim»"t>ii  bis  di«eov<>ry  on  the  8tb  of 
Dooember,  lm>9.  In  I*jiglniid,  the  value  of  "■epilbflial  gmfting"  wa^  at  oo" 
appi-eciated,  and  att  tmrly  as  May,  1870,  Mr.  O.  I).  Pollock,  oi  London.  li»J 
put  Revcnlio's  method  in  practice,  and  had  toetod  it  in  four  ease^  whidi, 
with  ft  numl*er  of  others,  were  made  the  subject  of  a  paper  entitle«l  "(^afltfif" 
Skin  grafting  and  Skin  Trausplautation,"  rtsid  ou  November  11,  1870,iw 


>  Balletlo  do  TlifirapeaUqnn,  t.  laaxlil.  p.  71,  IBTS. 
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published  in  the  Transactions  of  the  Clinical  Society  of  London,  for  the  year 

1871.     At  first  lie  nuule  a  slight  incl^iun  in  tlie  gnuiulutiou.-*,  and  imbcddod 

the  piece  of  «kiii ;  but  nftorwunls  hi;  followwl   Kevenliii  t-losoly,  luyiii^  the 

JCTaft  on  the  gi-aiiuhttiouK,  or  sui-fju-e  of  the  ulcer.      ]U-  found  no  ditierencc  in 

itno  rt-rtulta ;  hut  he  a^eertaiiie<l  it  to  be  etwential  that  the  patient  tdioiild  Im  in 

c>>od  health— a  condition  which  apjKain'<i  to  lie  at  the  foundation  of  succeiw. 

With   regard  to  the  process  of  cicatrization  ityelf,  I  inTfer  to  adduce  the 

wordx  ot  the  autlior,  f"r  it  will  Vk'  olwervi-*!  tluit.  while  agreeing  to  »onni 

extent  with   Bryant,  alrcailv  ipioleil.  in   hii*  cxpliiiiation  at'  the   pheiiniuena 

ioccurriug  after,  or  induced  by,  grafting,  h*-  dift'eit*  altngetlier  fmni  Keveitliii, 

[Coste,  Poncet,  and  Other  Freiicli  authorities,  and,  in  ditierhig,  preiwritx  8ome 

new  features  in  the  coao. 

Wlieii.  (if.  Pollock  cxpresaefl  ItimiHiiIt',  n  graft  is  successTul,  there  npjieard  a  fine,  tliin, 
(leliaite  nifiubrum-,  iimi  in  tlnn  iiM-mbrane  amy  ba  seen  a  beautiful  iit-twork  of  red  veg- 
eelfi.      Sliortly  tlie  iiiernbniiiti  bi.*ctimt."*  while,  nn<l  llie  re-8.s"ls  disnppiyir.     •'  Thu  mem- 
brane is,  a.-*  tiar  a^  I  can  judge,  ilie  dt-eper  lny^^r  of"  epilliijlial  cellii  wdicli  posstessed  llie 
Vjcst  nuiounc  nf  vititlily  nnd  yoiitli."     Ami,  in-  adds  lunlitT  uii,  the  wavi;  nf  nt>w  p«>l- 
ia  Stimulnlea  tlie  margin  of  ih*;  uriginal  hIcit,  and  iiidueen  ciealrizaLJoti.    Mr.  PnlUick'ii 
^flnt  cnw!  was  tlmt  uf  a  child  of  t-ijrhl  yean,  wliu,  Iter  dr^s«  taking  ftre,  vai  bunied  in 
both  lliiglis.     The  lel^  liiul  lieaUsI  al  the  time  of  her  adnii-tsion  iiilo  St.  George'^  Hos- 
^pitnl,  but  the  ri};ht  tliigli  pre^eined  an  ulcur  extending  froTn  ahore  the  trochiuilcr  down 
■  to  the  nnCer  nurlkce  nf  t)i«>  kntw.     On  tlie  .Mh  of  May,  the  Rafting  wan  dnnn,  und  on  the 
2€th  o(  NovcmluT,  of  the  samr  yuar,  the  hrnltng  wiii  uom|ilete,     Jn  the  second  case 
tbere  were  two  uK-ent ;  in  the  tltirtl.  a  chrunic  ulcer  of  Ilie  right  Ie;» ;  llu;  Iburlli  wjw 
one  of  ulcer  over  the  lihia,  from  a  kick  ;  the  fifili  oitf  of  chronic  ulet^r  ot'  the  leg;  the 
Inxth,  a  case  of  largt;  i*oro  on  the  chest,  from  a  burn;    the  serentli,  eighth,  ninth. 
elpvuiilh,  twellLh,  and  fiiurlHciith,  coaks  of  ulcvr  of  tli'*  leg;  xUv  tt-nth,  om-  *A'  (MTofuloiiH 
ulcer  of  the  forearm ;  ihe  tliirtfcntli,  one  of  cuiilruclifm  nfter  a  Inirn,  in  whicli.  al'tLT 
I  dividing  thv  cicatricial  biLiidi<,  the  gii|>  waD  grafted,  no  Biicce^a  following  ttiO  operation  ; 
^luid  [h«  tift4>entti  and  HixtuiMilh,  cases  of  n-yiihitilic  ulcer,  in  both  of  which  tlie  procesa 
red  a  failure. 

The  practice  of  skin  gruftlnp  s»oon  found  favor  in  England,  in  Hpite  of 
lnil*giviIlgr^  nmru  or  Ics-s  distinctly  ex])res>M.'d,  ami  cases  were  pix^aeiilcd  to 
variouH  im-diad  WKrietiv^.  Anam^  the  many,  wc  nisiy  refer  1o  the  cn«cs  of 
Mr.  rearse,'  in  his  aci-ouut  of  winch  the  author  advoeat^^ni  the  employment 
of  Amall  pieces,  and  making  a  ■\ride  gap;  and  to  that  of  Mr.  Itaven,"  who 
mipplemented  iriHuthcient  grafts  from  u  little  girl,  with  '■zm'x*pidermicar' 
,      gnitts  from  it  young  pig. 

H  The  metliud  was  adopt^:^!  in  Germany,  in  which  eoimtry  Dict^Vnbaeh  had 
H^ivcn  Kiieh  ilcvelopment  Irt  phistii--  surgery ;  into  Italy  it  Hixn-dlly  foinid  ila 
^■nray ;  in  Spain,  and  other  Kiiropoan  eonntrie*',  it  became  tho  acoeptod 
^^nno^•atiou,  aa,  tor  example,  hi  Coiiiitantiuojde,  in  which  city  Zobrowtdci 
jmblwhed,  in  1878,*  an  e«aay  upon  skin  grafting — *'Sur  la  greftb  6pider- 
mique" — iMising  it  ou  observalioiit*  made  upon  eight  siieccsstul  cases.  In 
fiwrt,  to  u-se  the  hniguage  of  Martin  llowan.l,*  in  hw  conimunii-atinn  jilrcjidy 
jrefi'nxii  to,  "  Fn  the  journals  will  the  work  of  the  gniftt-i'^  l«'  fouml ;"  an 
icvidence  of  the  lively  zeal  with  which  the  prolession  tested  and  approved  of 
fthc  practice. 

It  will  presently  he  econ  that  skin  grafting  bcf^atpo  immediately  active  in 

(America,  reachuiif  almost  synchmnously  the  Uidted  States,  Canada,  and 

Mexico;  but  we  pi-efiir,  in  onler  to  pn.'serv»?  tliu  autoiiomy  of  the  sulyci-t,  lo 

rtj\*ert  to  tho  two  question!*  which  aritse  in  tho  eountr\'  of  its  origination, and 

....... 


iTtoljtiMiii.T-,  v<4.  viii.  p.  S(i-3'.t.     I.-ind'«i,  197-. 
G«i.  Birii.  d'Orlt'Ut,  I.  xrl.  p]>.  136,  137. 
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the  Operation.  The  finRt  of  theao  refore  to  tlie  persiitfnfr  of  viMify  ' 
fCmfti* ;  utui  the  sct'ond  to  the  Aym  t»t'  the  particlo*  or  pieces  tratisIaU-ii ;  (jucit- 
tioiii*  wliicli,  u*  luay  Iw?  niip|Kwe<l,  coninian<!».'<l  the  attfiition,  not  itl'  Fix-ik'U 
observers  only,  but  also  of  tliiitH.*  of  other  eoiuitries,  U'ithoiit  exeliidiiig  tJie 
niembere  of  the  iiii-clicftl  pnife^sion  in  the  Uniterl  Stat^^f.  Not  that  tliise 
questions  were  absolutely  aiBpoeed  of  in  Kmnce,  but  that  they  were  pn-^iiti'd 
in  u  very  formal  manner  in  several  jjapem  of  note. 

Th«!  lirst  of  clies«*,  by  Paul  Bert,  aitte<late(l  akin  grafting,  so  called,  aixt  had  for  tu 
title  ■*  KxpL'i-imenu  aticl  i-eHexioiis  upon  animal  f^mfting."'  and  enterlaiued  the  pn)|iUHitiim 
**  uX  tliL*  |]ri>»itT\-iUion  uf  vitul  |in>|H>rtie^  in  j»irt»t  M^jianited  fruni  llip  body  ;"  and  d«-cUtvd 
that  "transTuiiuii  of  blood,  animal  sn'afting,  i-fstomtion,  constitute  but  o\w  !<inglf  aud 
ii]iintiiip«  t>rdt^r  ul'  liiuli^,  wlilcli  are  jirujivrly  Kitidied  ttiuiiillui)euu.«]y,  and  whtcb  lui^t 
\m  coniprtdii'uded  under  on«  common  formula."  Thsri  Ibllnw  his  divisions,  (1)  nojuial 
graft ;  ('i)  '*  marcotle,"  by  slipt^  or  shoot-s  :  and  (3),  grafting  by  u|j|]roxima(ioa  of  nni- 
Dialitof  diflL-rt-'iil  it[)i;trici!,  I'nilcr  luureotle,  Bert  ruiigL-s  tli«  **  Indian  nu'tliml,  in  whicU 
thrtiiiii  is  HfApr  for  a  moment  •■•(.■  [Mmilcd  from  the  body."  It  will  beobscn-cd  thai  B«Tt 
lix-'atH  of  anu()laiiCy  and  uuto|dasty,  iiiid  the  MUtiu  may  hIuiokI  Im'  Fuid  tii'  Olltpr,'  n(  Lvi 
who,  at  a  later  period,  discuKifd  the  wliohs  ftuljjecl  nf  nninial  grafts,  giving  prefer 
to  larger  pitfces  instead  of  the  minute  inor^eU  recommended  by  Iteverdin,  a|i|»r(«rl 
llie  boldnK»«,  but  not  (.jiiik-  L-qiialllng  thu  ventun?,  of  Hamihon,  (if  Ni'W  York. 
Bert'8  n-markable  vx(n?riraenli»  in  oninml  grafting*  gave  as  result*  the  following;  of  lev 
value  from  lli«  fact  of  the  adhesion  of  the  taiU  of  nil«,  than  from  (hi!  lengtli  of  tine 
which  Iwd  ulapBed  sinct;  tht-ir  amputation  b<;f'nre  they  were  applied  to  a  stump.  T1>W 
taiU  of  rats,  separated  from  the  animal  for  3^  hours,  adhered  when  grafted,  and  m  did 
othors  an«r  a  la[»sc  of  7^,  16,  26,  -IH,  62,  Ij4,  and  72  hours,  although  fitihire  endued  in 
other  ctu^s.  Ai)d  Oilier*  adduced  instances  of  pi-rioKieal  flaps  24  houn>  old,  ohtaiaeil 
from  a  rabbit,  whieli  adhered  when  applied  to  another  animal  of  tlu*  Fumr  s|ic*cie*. 

Gforgi.'*  Miirliji,  in  liis  Thesis  aln'aily  referred  to,  upon  the  duration  of  the  vitalltv  of 
tiMueii,  etc.,  bringa  together  3-1.3  grafting  operalion.i,  which  form  the  object  of  60  per- 
Honal  obwrrattons,  and,  in  d<;latling  lhe.si!.  r<:<;ordK  very  suqirining  (>X[>erimf-nt3<  nod  t^r 
re«ulta;  and  he  quoteij  Baronio,  Gohier,  Wiesmann,  DieR'unbach  and  others,  and  their 
variable  suue<-f«.     But  the  mo&t  worthy  of  attention  are  Ink  ori{;inal  exjarriments  aad 
observations,  as  to  the  Hmils  of  vitality,  with  cnlanenuH  and  derino-epidermic  grafts  is 
tlie  human  subject.      It  would  appear  that  none  of  hin  gratis  lived  and  were  rffectit 
nftnr  108  hours'  i-xpoBurw  "in  frwo  air"  at  a  temperature  of  nearly  z^ro,  C  [Sf^  F.j, 
but  tbat  when  kept  in  tubes,  or  confined  air,  under  the  same  circumstances,  thegrani 
wen!  eucoesitftd.     Another  experiment,  the  torn |>erature   being  nearly  at  xero,  C.  mu 
BuccCBsful  after  3l>  hours,  tlie  morsel  having  l>een  preserved  in  froi;  air;  in  another,  tlir 
temperature  being  C^  C.  £42-.8  F.],  Ilic  limits  were  82  and  96  hours,  undw  titer- 
hlH-etive  eonditiouK  iiffrwi  and  coiillned  air;  when  the  temperalure  was  12"^  C.  [J3°.5 
K.]  thev  wore  7a  and  84  hoiirn ;  when    15=^  C.  [.'»9o  F.]  the  figure*  were  CO  and  tit 
when  20°  C.  [Cd'^  F.l  they  were  30  imd  3G ;  and,  (imJly,  a  hu>t  eXfieriment,  atSf-i^C- 
[^82.^4  F.J,  showed  the  limits  of  viIaliLy  to  t>n  6  hours  and  7  hourti,  in  free  and  in  o)> 
fined  air  res|W!CtiveIy. 

^1.  Martin  laments  that  wu  have  no  medicament  capable  of  pn>k>ng!ng  ceDular  t'''i 
but  he  a*ki*  the  question,  whether  cenain  alkaline  solutionB  may  not  aflbrd  the  nf*- 
In  this  connection  he  quotes  M.  Culiete,  as  liuving  proved  that  murculiir  irritibi^ 
C(nilinue.e)  fur  a  hmg  limn  in  a  weak  sDhition  nf  |Mila-'^«i,  while  distilled  water  dmtm,^'* 
it  rapidly,  and  M.  Pelikan,  who  saw  frog?i'  mu»cle«,  plunged  in  (he^  solulioD*,  reio^ 
inlaet  after  faurtttt.Mii  diivif.  Finally.  M.  Brown-S^quard  noticed  eoiitruetiltlj^  uflfc' ■"' 
for  sixteen  day«>,  and  accounted  for  the  phenomenon  by  the  residence  of  tlie  nicBibn'' 
in  iha  alkaline  media  of  the  eye.     Beitide:)  the  conditions  referred  lo  as  fan)rin{  vJ^ 

>  Jnarnal  du  I'Anat.  ft  d«  la  Ph/slol.  nonnal«  «t  palhAl.  de  I'homtna  et  de<  aoimAax,  t-  '•  FT* 
6»-«7.     Paris,  1664. 

*  BuLlfl.  a«  VAc^i.  A¥,  Mt^>win<),  t.  I.  %>  aM*^,  pp.  S42...346,  Paris,  1878.  "  Snr  !«•  P** 
cntani^u  on  atilopltuittqiifs." 

*  TliM4<.  1»6».     S^  Htm  Cvct«.  Mar»«ni«  MMIcal,  1«78. 

*  Traita  »uf  la  K-gbaccation  d«  w,  U  i.  p.  417. 
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6too  of  the  graf^  or  **  »ucc>cm"  n-s  ^f.  Mnrtin  calU  it,  he  declurcs  (Itat  '*  longevity  i«  in- 
vttnw^ly  lut  tUe  ma^^."  Of  cotii-A4-,  ihi-  t-on<litioiia  of  the  iKTstclencti  of  Llie  life  til'  tlic 
gmf't  receive  cnrpt'ttl  Httcnlitm,  mid  li'niiH-ratnre,  liygrornelrif'nl  stale,  atid  volunie,  are 
referred  to  as  the  Hgt-iil*  wliicli  ohiotly  influfiicc  its  dunition.  Cold,  says  M.  OIHer, 
favora  lliu  Hm>Ki!88  c>1'  tmiiHpliiiitulion  ;  uiiil  "elevation  uf  tenifwratun!,"  in  (h<-  liiii^uage 
of  Ik-rt,  "  in  one  cau^e  of  h  shorter  dumclon  nl'  vitality."  Moitnture  hinriiw  <lecompo»i- 
tioii ;  and  soiiilter  musses  live  longer  tliiin  the  lai-ger.  And.  finally,  llic  bit  ol'  living 
tissue  U)  be  preiierved  mii.'it  b«  nminiained  at  a  tow  tempemtiin%  utid  in  »  ve^.'^el  lier- 
metically  cloM:d.  Among  the  concluidonK  reached  by  .M.  Miirtin,  we  may  givi'  prumi- 
nmire  Ut  the  following,  uliiuh  liears  U|K)ii  largo  aiul  -iniall  gmfliiig  alike  ;  '•  a  seiiaraliil 
part  jm'*ier\ea  itJi  vitality  for  several  days,  during  which  it  is  apt  tn  eonlract  adherence." 
"The  anrgmn.  therefore,  will  always  hv.  called  in  time  to  replace  an  organ;  besides  he 
tn»y  employ  ftir  the  ret-unt^lruetiun  uT  a  H'paraled  urgan  a  hit  of  tiAfiue  nnme  limi;  re- 
moved."  So  thai,  in  pre[iaraiioii  for  a  plastic  opcrution,  "  tissues  may  be  collected 
ill  an  amphitheatre  immetlialely  ur  i^oon  aHer  death."  It  ii)  almost  lu-edlesii  touild  that 
the  condilioT)  of  the  |Mirt  receiving  tli<!  gmfli  lu*  whU  a.**  that  of  thn  grnft  itself,  niust  l>e 
fiuilahlc;  for,iHorder  to  procim-  adhesion,  the  mutual  concurrence  of  the  plasmatic  celU 
of  the  piece  tratiH]K>rted,  aijd  of  the  hnsaidi,  \n  iiidiitjieiifiablu. 

From  the  foregoing  exiieiniiientH  we  are  led  to  believe  that  parte  wpurntod 
ftom  the  body  it-tain  their  vitality  for  n  very  eoufidemble  time ;  and.  grant- 
ing that  the  exjK-rimeuts  could  be  iN?|>eat€tl,  the  rfurgeoii  need  find  no  diffi- 
culty ill  aiipfopriatiug,  as  had  been  done,  flaps  ffom  aiiiputiited  members,  or 
even  borrowing  ptttticltt*  or  bits  of  tisHue  froui  the  eadu\er. 


As  we  have  already  retnarked,  sldii  grafting  speedily  hwl  it*»  claim 
kiiowledged  in  America;  indeed  IJcmntti'  ret'en*  to  the  (itjitement  of  S| 


laims  a<s 
>I«»titi- 
kti  a**  to  the  eonimunirationfl  of  Kcverdin  and  of  Frank  llurnittoii,  <»f  New 
Tork,  having  been  sent  in  December,  186l>,  to  the  Society  de  Cljinirgie,  of 
Parw,  but  adds  that  there  is  in  the  BnlletiuH  of  that  Soeiety  for  1869,  no 
record  of  HamiUon,  whom  Spantlgati  maken  iwanthor  with  Kcvoi-din..  One 
of  the  earliest;  norices  of  skin  grafting  by  a  writer  on  thin  continent,  waaooii- 
taiiKHi  in  a  paper,  published  Dec.  12,  1870,  bySr.  D.  Luift  Munoz,  of  Mexico,' 
in  whieli  the  subject  waa  earefully  presented ;  and  this  was  followed  bv  lui- 
ijtlier,  aecompjuiieil  with  four  caecu,  l)y  J.  M.  liandei^,  which  appeared  the 
fnltowiiig  ywir,  in  tliu  wtiiie  Journal.  In  the  aatnc  year,  1871,  Prof.  J.  T. 
llodgeii  tnintribut(«l  to  the  St.  Louin  Medical  and  Surgical  Journal'  artieh-s 
upon  ** Cell  or  Skin  Grafting,"  giving  caAW,  and  explaining  the  ntethofis  of 
proeuring  grafts  employed  by  himselt.  These  were  three  in  numlwr :  (1)  By 
suipping  off  bits  of  huiuau  skin  and  epithelial  layer;  (2)  bv  ncratehing  oif 
scales  of  epithelium;  luid  (3)  by  reniovuig  sheets  of  detaclied  jwrtious  of 
epithelium.  And  ho  graftetl  also  from  parts  i^taiueil  with  India  ink,  and 
from  moles.  ITcxlgen  was  succeasful  iu  hia  i;rafl.ing ;  but  it  is  remarkable 
that  he  obtained  reBults  with  pi^entary  grafting  quite  at  variance  with  those 
of  l?everdin»  Costo,  and  others  m  France,  although  he  found  them  in  oorro- 
gpondenee  with  those  of  Bryant,  already  referred  to  in  this  artielc.  The 
American  author  says  that  wlien  cells  of  the  deep  layer  of  the  epithelium  are 
used,  the  pigment  alfto  grows  with  the  growth  of  the  grat^,  but  that  whcji 
old  dry  scales  are  (jrafted,  no  pigmentary  deposit  takes  plai*.  It  i»  eurious 
to  contrast  wJtli  tlie  exi)erience  of  llotlgen  that  of  Maxwell,*  who,  t^  fill  a 
gap  produced  iu  the  face  by  a  gunshot  wound,  resorted  to  an  anaplastic 
operation,  engrailing  the  skin  of  a  white  mait  upon  a  negro  patient,  with 

<  Gioro.  <l>'l)a  R-nk-  Accad.  rli  Medicine  di  Torino,  t.  xxxrf).  pp.  35-55,  1S74. 

*  Owrf'tn  MM.     M.rjiwi.  I87e. 

*  St.  UuiB  M<»1.  and  Burg.  Journal,  vol.  vlU.  N.  B.,  p.  SSft,  1S71. 

*  I-liLla.  M«d.  Timin,  vol.  ir.  y.  37,  1873. 
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the  coiiHO^nptioo  of  fiitding,  uftcr  thivc  nioiitliK,  that  tho  white  ekiii  had  I(kI 
ita  distiiigtii^hiiijt;  rhnrac-tt^r,  '*and  that  tlio  whole  surface  of  the  vrounil  waii 
of  uiiifonu  blacKiiost*."  Many  experiment,'!  were  sultitequently  made,  from 
time  to  time,  in  colorc<i  skin  jfraftinjc,  but  we  need  refer  onlj'  to  thoue  of  J. 
II.  W.  Meyer,  who  iviiorted  tw(i  c-oses  in  1877.' 

Skin  jfrutting  was  uow  pmctisecl  in  all  [iflrts  of  North  America.  In  Canada, 
in  1871,  in  tlie  procewlingw  of  the  Mf-dieo-Chinirgical  Soeiety,  of  Montreal,  wv 
tind  tliat  Dr.  \V.  H.  Hiuj^ton  evoked  distrusjiiou  ujion  a  jmitoron  Kkiii  gnitt- 
infc,  acfornpuniod  with  t-ascn.'  In  Baltimore,  Prof.  J.  J.  Cliijiolm'  jtractlwd 
Bkin  grutUng  publicly,  and  adv(x-atcil  the  employment  of  prutts  ohtaiued  fn>iu 
the  deciHT  jwrte;  in  Califoniia.  Pnjf  H.  W.  Toliind  ret-nniwl  a  caae  of  nkin 
grafting  prat'tised  by  him  in  1873  ;*  and  in  1874,  l^rof.  D.  llayee  Agnew,'  of 
I'hitadelpnia.  ]iublL8hod  ea»eH  and  remarks  u]>on  uleet^  and  skin  gnit'iiiig, 
I'eiM.irted  tiivoniMy  upon  tlie  proee*w,  and  pn.»i>ot«jd  to  supply  skin  frcni  a 
IMiHion  of  the  Ixnly  eurrvsiKJuJiiij;;  to  the  ui:ieai*e<i  \>iivl,  a*  promii^inir  more 
BUeeOrtH. 

It  were  invidiouH,  almoKt,  to  withhold  the  names  of  the  surgeons  who  nuide 
early  applieation  of  tho  newproeetwof  indueiug  cicatrization,  but  the  limitti 
of  thi!"  article  forbid  the  enumeration.  We  mav.  however,  retier  to  Dr.  JJow- 
ardV  invtsti^ation  (»f  ''muscle  grai'tini;.''  which  he  Iwlieved  to  disprove  the 
*^epitbe]iiun  tlieory ;"  to  l>r.  M.  Donnelly  V  paiH>r,  with  eaPis,  on  skin  ^rrattint; 
tia  pnictirtt-*!  in  .St.  VincenlV  Hospital ;  tn  that  of  I>r.  \\'.  F.  Cheney,*  with 
cai^es.  in  1872  ;  to  the  pajK-r  and  ca>ies  of  Dr.  E.  I..  Wmnple*  in  1873  ;  to  the 
wjntribution  of  Dr. .).  w.  Tmder,"  in  tho  Metiiiid  Archives  of  St,  Louie,  re- 
lating? to  a  railiv)ad  injury  in  which,  after  ploughing  of  the  crushed  toot,  skin 
grafting  wa--*  liappily  resorted  to;  to  the  Bellevue  Hospital  rej«ort,"  in  187S. 
of  the  method  of  aettiuic  gmftw,  refemiig  to  the  s*etting  of  two  thuuinand 
graft*;  to  a  ease  of  Dr.  ft.  M.  Cromwell,'*  with  ttnnmentii,  rej-orteil  in  1875; 
and  finally  to  Pi-of.  £i.  (J.  MafUyms  sueewssful  treatment  of  a  large  ukvr  by 
eimplti  measurej*  and  akin  gratting. 

Before  ooududing  this  article,  I  puTLiose  to  hriefly  review  the  opinions 
entertained  with  regaixl  to  the  preierable  size  of  the  grafts,  and  U;gin  liv 
stilting,  on  his  ovm  authority,  tliat  Hevenlin  always  adlien-d  to  tlie  i«mftll 
gmrtjs  with  which  he  inaugiimted  his  system,  and  thai  .Mr.  I'oll<x-k  was,  in  the 
main,  likewise  minded.    Kevertheless,  we  find  M.  Oilier,"  in  187i,  saying 
that,  instead  uf  grafts,  little  inot«el»  of  two,  three,  ur  four  millimetres  ^uuroj 
are  preferably  used,  "  as  is  pnu'ti.**ed  by  M.  Revertlin."     And  further  on,  Oilier] 
adduces  his  favorable  experienix-s  with  grafts  of  large  size,  4)f  four,  six,  or  eight ; 
Hqtiare  ccntinietiT's,  inv<ilving  the  entii-e  <lenid«,and  <-onstituting  "a  vcritaltlai 
autoplasty;"  and  expatiates  \i\ycm  the  net'ewity  of  immobility  in  the  ptirt^  (Hilv 
mittwl  ri»  ofieration,  adding  that  this  is  best  sei-uretl  by  a  siliciititi  apjiuratUK. 
At  tinjt  he  emjiloyed  epidermic  grafts,  then  denuo-epiderniic  grafts  of  one  or 
two  ixmtimeli-es'  extent,  and  finally  gralY^  of  skill  and  cellular  tissue;  all  lu 
one  patient,  to  procure  cicatrization  at>or  a  laqfe  hum.     He  obbervud.  how- 

'  Ohieago  Mt^l.  Joamsl  anil  Rxaniitifr.  vol.  xxxiv.  p.  320,  1877. 

*  CftttAd*  Hi-d.  Journal,  vol.  vil.  p.  ■^'J^.    MonlrHftl.  1>S71. 
'  Riclmiiiiiil  mill  I^iiUrlMti  Med.  journil,  vol.  s.  ji.  Sti%.  ISiO, 

*  \Vtf»l.-rii  L.iin.-a.  I(*74.  •  U.^i.  mul  Sur«i^«l  B«pvrter,  Nov,  1874. 

*  Nfw  York  M.-d.  Jnnninl.  Scpl.  1871.  '  N«'w  V.irk  Hi-d.  I(«-(«^1,  vol.  vii.  |).  672,  1872. 

*  Tr»ii».  Mfl.  Socli'ly  of  Ciinrflrni*.  1872,  pp.  10«,  UW. 

*  ."BfiAe  MM.  atxl  Hur^ii^Al  Journal,  toI.  vii.  p.  3SI,  1873-4. 
»  N*d.  Architr.*,  "fol.  ri.  p.  257.  1871. 
'I  Nvw  York  Med.  Hooord,  vut.  viii.  p.  S38,  1873. 
<>  Atltinta  M-hL  and  Sniyli^iil  Jouroal,  vol.  xll).  p.  €41,  lp;:»-0. 
»  UullKl.  dH  I'Auad.  d<!  M^.     I'aria.  1S72.     2.-  Mrie.  pp.:i44.  346. 
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ever,  that  after  four,  five,  or  six  days  the  epidermia  fell  away,  and  left  the 
eraftibare  as  if  it  had  been  blistered;  and  concluded,  from  what  had  occurre<l, 
that  "iterhaps  grafts,  called  epidermic,  succeed  only  when  containing  a  lamella 
of  dermis."  And  tliat  these  procedures  were  successful,  may  be  interred  from 
the  feet  that,  in  1873,  Poncet  gave  in  the  Lyon  Midical^  an  account  of  the 
"presentation  of  a  patient  bearing  autoplastic  cutaneous  grafts  introduced  a 
year  before  by  M.  Oilier."  In  America  also,  in  1872,  Dr.  M.  Donnelly,  in  a 
paper  already  referred  to,  atlvocated  the  use  of  graftw  as  large  as  a  quarter  of 
an  inch,  claiming  such  to  be  superior  to  smaller  ones;  and  declared  that  he 
regarded  the  source  of  supply  as  iudifterent,  except  that  the  graft  should  be 
taken  feora.  a  point  of  least  motion,  as  the  insertion  of  the  deltoid. 

In  conclusion,  we  may  summarize  what  is  known  as  to  skin  grafting  as  fol- 
lows:— 

I.  It  aftbrds  an  admirable  means  of  accelerating  and  &cilitatiiig  cicatriza- 
tion. 

II.  Tlie  pellicle  producetl  by  its  aid  is  less  prone  to  contraction,  and  con- 
tiwcts  less  than  an  ordinary  cicatrix. 

III.  The  deeper  layer  of  the  epidermic  elements  are  the  chief  fectors  of 
growth. 

IV.  The  growing  cicatrix  is  formed  at  the  expense  of  the  embiyonal  cells 
of  the  granulating  surface,  stimulated  into  activity  by  the  presence  of  the 
living  cells  of  the  graft. 

V.  This  stimulus,  first  showing  energy  in  and  around  central  islands  of 
new  growth,  induces  similar  activity  at  the  hitherto  dormant  margin  of  the 
ulcer. 

VT.  Grafts  may  retain  vitality  and  be  effective  long  after  seitfiration  from 
the  body. 

Vn.  Small  grafts,  of  the  size  of  millet  seeds,  for  example,  are,  in  general, 
preferable  to  larger  ones ;  although  larger  grafts,  as  of  one-fourth  inch  square 
(Donnelly),  or  even  eight  square  centimetres  (Oilier),  have  liad  their  advocates 
and  successes. 

VUL  Grafts  should  be  obtained  from  the  patient  himself,  if  possible,  but 
in  ail  cases  the  danger  of  specific  inoculation  ought  to  be  present  in  the  mind 
of  the  surgeon  who  borrows  grafts  from  one  subject  tor  application  upon 
another,  or  who  practises  heteroplasty. 

IX.  Grafts  furnishetl  by  the  aged  are  less  disposed  to  adhere  than  those 
procureil  from  the  young,  and  oftentimes  fail  entirely. 

X.  Grafts  obtainetl  from  one  race  of  men  may  be  successfully  used  on  indi- 
viduals of  another  race;  and  animal  grafts  may  be  transplanted  upon  human 
beings,  adhere,  and  provoke  cicatrization. 

XX  Foul  surfeees,  or  those  of  persona  in  bad  health,  will  refuse  to  aecept 
good  crafts ;  but  with  improvement  or  establishment  of  the  health  of  the  indi- 
vidual bearing  an  ulcer,  and  the  appearance  of  healthy  granulations,  a 
favorable  result  of  skin  grafting  may  be  anticipated. 

Xn.  Finally,  the  great  benefits  accruing  from  successful  skin  grafting  far 
outweigh  its  drawbacks,  which  are  the  pain  of  the  oi,>eratiou,  and,  unless 
ampntatetl  limbs  be  utilized,  the  consecutive  pain  in  the  parts  yielding  the 
gnuts,  whether,  of  course,  these  be  autoplastic  or  heteroplastic. 

"Svtt. — The  author  desirea  to  express  hJB  aoknowledgemeiitA  to  Sargeon  J.  S.  BUIings,  U.  8.  A., 
for  hJB  personal  Icindnees  in  tlie  matter  of  ooUecting  authnritins,  and  throii(;h  him  to  the  Ubrarjr 
of  the  SurgeoD-Oeneral'a  OiHce,  for  the  invaluable  aid  which  it  has  affordtKl. 


1  Lyon  Medical,  t.  xiv.  p.  293,  1873. 


K  word  Ampitatios,  from  the  Latin  am-  or  amht-  (Greek  (l>«ti),  sigiiifyi'iiff 
and,"  or  "  roumi-about,"  and  puto,  from  the  root  /m  (to  cleAtiW!)  «igin- 


TlIK 

**aroun( 

iy^^R  t*>  **cIoan"  or  "■  cleanse,"'  atul  |)articularly  to  **  trim"  or  "  prime"  tree* 
or  vinet>,  fr(»ni  '\U  etymoloifical  iiicaiiiiig  mij^iit  |trnpt'rly  lie  api'liecl  to  any 
<»p*)ratioii  tlio  object  of  wliu'h  waa  toVeiiiove  ati  oUbiuUiig  part  from  the  rest 
of  the  Ijndy,  and  thus  lu'ij^Lt  l»©  made  to  iiiehide  such  diverw)  pnx*eilupee  as 
the  removal  of  tiimora.  the  excision  of  joints,  and  the  extraction  of  oatanu-t, 
II.S  well  as  the  diftmemlwrmcntj*^  jMirtial  or  (■oiiipleT<\  to  which  it  is  now 
habitually  limittHl.  Indeed,  it  wa**  not  uncommon,  a  few  yean*  ago,  for  :*ur- 
ICooiiH  to  refer  to  tlie  utK'mtiou  f»>r  removal  of  ihu  temule  bn'a.-*t,  as  an  anipu- 
tatinu  of  that  imrt.  ami  wo  still  spcjik  nf  anipuUitioiis  of  tlit-  |ven»s  and  of  the 
*x;rvix  uteri;  but.  with  these  exc-eptions,  the  term  is  now  ii»iifiiied  in  op(?iii- 
tiona  for  removing  the  whole  or  part  of  one  of  tlie  limbs,  and,  when  we  read 
or  speak  nf  "  an  amputation,"  wt!  understand  that  the  tjiking  away  of  a  part 
or  the  whole  of  L-ithtT  the  iipiwr  or  the  lower  exfreniity  is  referred  to,  and 
that  the  opemliou  has.  as  far  as  it  has  gone,  been  a  MtU  iv/noval,  symr'mg 
nothing  iH'yiHid  the  lino  of  sei^tion. 

Amputation,  tlio  '^'  last  resource  of  surgery,"  an  Veliw^au  culKiI  it,  \x  oftt-n 
«t|K>keu  of  by  the  public-,  and  even  by  some  unthinking  phy>«ii:iaiis,  iis  rbe 
Apprnhrium  of  our  art ;  nu<I  it  is  !»aid,  very  justly ,  that  to  have  saved  one  limb 
in  mort^  credit  to  the  surgeon  tliau  to  have  removed,  no  mutter  how  skilfully, 
a  hniulred.  It  is  true  that,  in  a  ccrtniii  sense,  the  mlvicc  tn  u  pjitient  (o  have 
II  liriili  amputated,  must  Ih;  regarded  iis  ii  cimfe[*sion  of  fuUni'i* — IJiilure,  that 
is,  to  \)e  able  to  etl'ect  a  cure  by  other  ukmIcs  of  ti'eatnient ;  but  jifnirt  from 
tho«o  cases  of  supreme  urgency  in  which  the  victim  of  disease  or  injury  is 
<>alloil  uiK>n  to  choose  between  mutilation  and  certain  death — when,  as  Vel- 
iieau  significantly  renuirkR,  he  will  probably  choose  nitlicr  to  /i?r  wi/h  thrtv 
limit:*  than  to  ^iu:  nu'th  Jnnr^tliQiv  may  \w  many  eirciimstafn-i's  uniler  which 
the  surgeon  will  fwd  justiticd  in  r('coninu*nding,  and  the  patient  will  not 
lu'rtitjite  in  luvepting,  an  amputation,  which,  tliongh  not  e^ssentijil  tor  the 
jirescrvation  of  his  life,  may  atford  the  only  r<-asotiable  prospect  of  placing 
the  latient  in  a  condition  such  as  to  render  that  life  either  agretyible  to  him- 
self or  useful  to  others.  And  it  may  be  oliscrvod  that,  while  on  the  one 
liand  the  inipmvemnnts  in  modurn  surgi'ry  Jiave  removed  from  tlie  tield  of 
anipulatiiiu  miuiv  iivuis  in  whii.h  the  operation  would  fornifrly  have  beci- 
considered  imperative,  yet  on  the  other  hand,  since  the  introducTion  nt"  sur- 
gical anjesthc-iii  and  of  improved  methods  of  treating  wounds,  the  o|K'ratioii 
of  amputation  itself  is  ii  nmch  less  <lreadful  ojk'  than  it  wiis  in  the  early  ])art 
of  the  preeent  century,  and  nuiy  therefore  be  prt)perly  i-csiirte).!  to  in  many 
cfiftus  which  would  formerly  have  been  at>andoned  as  Kopeless,  and  lefl  wilh- 
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out  any  trentment  at  ull.  Indeed,  bo  fiir  from  the  operation  of  amiuiiation 
tK«erviug  to  be  sjwken  of  in  any  o|Jtirobriou8  temw,  or  to  be  reeamwi  m  a 
bnitftl  procedure,  it  may  well  be  callLHi.  ^  it  was  by  Bomc  of  the  ouler  writcre, 
*'/Ar  humane  operation;"  and,  abuyetl  ad  it  may  have  been  in  some  iiwLmoofi, 
it  w  doubtful  if  any  other  Burgical  manipulation  has  ujK>n  the  whole  atfonieJ 
as  much  rt*lii'f  fr«.»ni  nutfering,  or  Kuved  h»  luauv  lives. 

Anipiilutionfi  have  been  varioui*ly  tliissitiLHl  by  authors,  but  the  division 
commonly  employed  at  the  prwc-nt  flay,  and  tlitii  wlneh  has  moKt  practical 
value,  is  mto  amputations  in  tlie  coiUinuity  of  &  limb,  or  through  the  \H}ut»  of 
which  it  is  constituted,  and  those  in  the  eontiguit;/,  or  through  the  joints  the 
latter  arc  also  called  cxnrticuUttiona^  or  disarticulations. 


History  of  Ajiputatios. 

The  (Operation  of  amputation  was  known  to  the  ancients,  but  was  onii-' 
narily  limited  to  the  !K*vcrinjf  of  jfan^rcnuus  portions  of  the  limbs  by  ineisioiis 
tlipough  the  iwirtt*  alreadv  dend.  lIip]i<K'rates,  who  livt-d  four  hundred  years 
bi'fon-  the  Ciiristian  em,  in  his  tix-«tise  on  the  Jijcn^s  sjx'aks  of  ganvrn.'iie 
resulting  from  occlusion  of  the  bl«K>dvej*els,  or  following  fnu-tures,  and  ilireots 
tiiat  in  the  latter  cases  the  mortified  i<arts  should  be  allowed  to  drop  ott'  of 
themselves,  as,  the  bones  having  already  given  way,  the  eejiaratiou  of  the 
dead  from  the  living  |>urts  will  occur  (luicldy ;  when,  liowcver,  the  bones  are 
entire,  the  portion  which  is  Ix-luw  the  line  ol'  Miickness  is  to  Ix-  removed  at 
an  artioulation,care  W^ing  taken  not  to  wound  any  I«rt  wliich  still  mniiitains 
its  vitality,  lest,  if  the  ojieriition  should  cauH;-  i«iin,  the  putient  might  &iut 
away  or  even  die  in  i:<>ntii(|iience.'  t'elsus.  however,  who  flouri^ied  in  the 
reigus  of  Augustus  and  Tiberius  C'lesur,  directed  that  when  a  gangrenous 
limb  was  to  ue  cut  oti",  tlie  flesh  should  be  divided  with  u  knite  between  the 
living  and  dead  parts,  down  to  the  bf>ne— taking  aire  to  avoid  the  articu- 
lation, anil  lutlter  taking  away  some  of  the  healthy  tissue  than  leaving  lUi}' 
part  of  that  which  was  diseiti^n] :  when  the  bone  was  reacbeil,  tlie  heiillhj^M 
tlcjih  was  to  be  pushed  back  fn)m  it,  and  cut  arouml  the  bone,  so  that  a  fuit^H 
of  the  latter  should  be  left  hare;  this  was  next  to  be  divided  with  a  ^niall 
saw,  as  close  as  [lossible  to  the  adherent  llesh,  the  sawn  edge  of  the  liuoe 
MUKKithed  or  poli.'ihed,  and  the  skin  dmwn  down  again  over  it.*  It  is  iicrt 
improltable  that  Celsus  miderstjiod  the  Ui*e  of  The  ligature  in  ami>iitati<Mt^,  us 
he  »x*rtainly  did  in  r-ases  of  vessels  wounded  in  their  ciinlinuity,  though  he 
gives  no  sjiecial  dirwtions  for  the  rwtniint  of  hemorrhage  eilher  during  or 
al^er  the  oi^-ration.  It  will  be  observed  that  in  recommending  the  incici<»n 
througli  living  tis-snes,  and  the  section  of  the  hone  at  a  higher  j>ouit  tluui 
tlmt  at  which  the  so(Y  [uirt^i  were  tv>  be  cut,  this  writtT  wiw  tar  in  advaiav  of 
his  contemporaries,  as  indcwl  of  many  of  his  successors,  and  in  the  laittr 
particular  actually  anticipateil  one  of  the  most  important  iui]»rovements  in 
the  manual  prtn-edure  which  Ims  been  introdticeil,  or  rather  i-e-inir<tdu<*d,  in 
innij^uimtively  mmlcm  times.  Oah-n  (A.I).  131-200)  iTjicats  the  advice  of 
IFiplHwrates  tliat  no  living  jiart  slmnld  be  toucheil  in  an  amputation,  luid 
gives  as  a  rciiwrn  for  prelerring  nju-mtions  thrt>ugh  the  joints,  tliat  the  wort 
will  be  done  more  quickly  than  if  the  bones  have  to  l>e  divided.' 

The  tirst  attempt  to  prevent  hemorrhage  during  an  amputation  appears  to 
have  been  made  by  Arehigenes  (A.  D.  81-117),  who  directed  that  tLe  TewcU 

'  Hippncmtiit  op*>ra  ninnin.  i^il.  car.  C.  O.  Ktilin,  t.  iii.  p.  S47. 

■  A.  C.  CVl«i  Mfilii-iiiir  lilt.  vii.  en|>.  xxxiif.     Edit.  L.  Tirjii*,  |>.  417. 

■  Cliodii  Ualwnl  opvrA  naiiii«,  M\x,  cut.  C.  ti.  Kaha,  1.  XTttJ.  pan  i.  p.  IXty. 
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Bupplytitg  the  Umb  should  be  tied  or  sewotl  as  a  [ireliniinary  nieaanrc,  or 
that,  in  Bnme  coBe^^  a  fillet  fihouhl  be  ft]"iplictl  ai-nnml  tho  limb  an  a  whole;* 
when  the  operation  was  terraiiia'ted,  this  band  wzs  to  be  remove<l,  and  a  hot 
inm  appUe^l  if  theix;  way  uiueh  bleediug.  Hcliodoriis,  who  pnittinetl  at 
Home  about  thv  wime  time  as  Archigencs,  adviseil  tliut  an  iiaisiou  should 
first  be  iimile  on  tlie  side  of  the  limit  whiirh  was  lea.'*t  niiis<!utur;  that  the  bone 
ftbonld  he  siwn  thrtnigh  next ;  and  tliat  the  wetrtion  of  the  tbii-kost  jmrt  of  the 
limb  ttlmnld  be  kept  until  the  last.'  Vaulun  ^KgineUx,  who  h  ftupiwsod  to 
have  lived  during  tilt;  seventh  century  of  our  era,  also  recommended,  on  the 
authority  of  Lyouides,  that  the  swction  of  the  part  containing  the  princ-tnal 
vessels  should  not  be  made  until  attcr  the  division  of  the  bone,  and  added 
that  the  soft  jmrti*  should  be  protectetl  from  eontaot  of  the  aaw  by  memiB^  of 
a  linen  mt;  (re.tn'i-tor).' 

Timiing  to  the  Arabian  writers  on  surgery,  we  Hnd  that  Aviconna  or  Ilm- 
Bina  (A.  D.  980-1037)  mentions  the  <)pcmtion  of  amputation  in  coniieL-tioii 
with  the  general  subje<:t  of  sawing  bones,  but  gives  no  eipeeial  directions  aa 

'  to  ita  perl^nnanee.*  Rhases,  or  Razes,  who  flourished  about  a  century  earlier, 
refers  to  the  use  of  a  retractor,  and  in  the  fifteenth  book  of  his  Liber  Contuirns, 
or  CoraprL'hensive  Book  (a  kind  of  common-place  book  treating  of  all  snbjeota 
relating  to  medicine),  recomtnendi*  extraction  of  the  whole  bone  in  cases  of 
caries  or  "spina  ventn^a.'  Ilaly  Abbus  (Alee-Ibnoul-Abbas),  who  died  at 
the  end  of  tnc  tenth  century,  also  recoiuinends  the  ut*e  of  a  retnwtyr,  and 
givei«  advice  as  to  the  uimie  of  making  tho  incision  for  amputation,  almost 
identical  with  that  of  I'aulus  -Egineta,.'  Allnu-asis  (Aboo-I-Kasim),  who 
lived  about  a  century  later  tluin  Avieenna,  gives  similar  directions,  but  adds 
nothing  new  to  the  subject.'  The  surgical  writers  of  the  Middle  Ages,  audi 
Brt  Theodorie,  Bir^hop  of  Cerviu'  (died  A.  D.  1298),  Gui  de  Chauliac,  who 
^*'as  tlie  papal  [ihysieiuri  between  IS40  and  11170,*  add  Le<:inHnIus  Bertapalia, 

;  who  appears  to  have  flourished  in  the  early  f«rt  of  the  fonrtwtith  otMitury," 
commonly  i*onteuted  themselves  with  copying  or  paraphrasing  tlie  teaching* 

J  of  their  preiUni-essors.     I  may  comlude  this  brief  sketch  of  the  ancient  doc- 

!  trine**  of  amputation  by  quoting  from  a  ^^ixteenth  century  trunslation  of  Gio- 
vanni di  Vigo,  who  lived  abmit  A.  D.  1510,  the  following  descriittion  of  the 

^oiK-nitiiiii  in  eii«es  of  gangrene:  it  will   U;  olwerved  that  while  he  nientious 

[the  clotli  to  cover  tho  soft  parts,  he  does  not  speak  of  using  it  as  a  ri'tnictor. 

'Tho  iiai*sage  is  also  interesting  as  Luntaining  one  of  tho  eiu'Iy  references  to  the 
induction  of  ameslhesia  by  immlatiou. 

**  The  mftuner  to  cut  ihc  cormjit  mptnber  is  thi^ :  First,  ve  [nuBt  prove  witli  a  |>rofet 
fpmbe]  howe  die  mortificaiion  of  the  member  ^'oeth,  anil  iiAerwiirde  yee  mu8l  cul  the 
member  circle  wise,  in  the  tle.Hliie  and  musenlous  |iarl,  and  ye  tniiH  <li>«^ver  eomewhfit 
the  flesh  from  the  bone  in  the  ov<;r  part  of  the  member.  And  afterwnrJ  cutte  the 
rotten  tiesh  from  Uie  honu  by  peece  metale,  and  cover  the  burdent  with  wanii  eluutuH, 
ihat  they  bee  not  hurt  by  the  uyre.  Tb«^n  ye  must  compa»ie  about  the  over  parte  with 
your  haiidifft,  and  reduce  the  flesh  circle  \v\»c,  und  fawn  the  bone  as  highc*  as  yue  onnne, 

1  Ar«bif|«nU  H0  inip[ititnd)A  pjLrtibiia,  Apnd  OHbiui!  lib.  (l«  luxat. ;  Onecorum  ohirur]pd  Hbri, 
«tc.  a  Mjll«cL  Nlcutie,  I'uii  Am.  Coitcliii.     Plorvnt.,  I7M,  p.  154. 

*  Il'-liodori  do  wxtrL-ralii  momhrin  nlwofnilimftls.     Ibid.  p.  l.^ti. 
'  I'jkuli  jEiciriftjr  Mi-ilici   Opiiiai  lib.  ri.  cap.  ixxxiv.     Eilit.  printrrpH,     VenHliis,  hi  a^dibtu 

Aldi,  rtf.,  1528,  fol.  S.I. 

•  Canonb  lib.  it.  fva  4,  U»ct.  4.  cup.  12.  Edit.  Cortwl  «1  b1.  t.  it.  p.  172.  Venetila,  apDil 
Jnntut,  VMf>. 

*  Hxlltir,  Bibtliothvw  chirurgioA,  t.  ii.  p.  130. 
■  Holy  I'iliiis  AbttAA.  Ubvr  totios  mediuina  n«cess«ria  onntinena,  uto.,  Prnct.  lib,  ix.  cKp.  Ixr. 

Lng^luu..  IM3,  M.  -itiZ. 
'  Do  chirursiK.  lib.  il.  iwct.  IxxxtII.     IMlt.  cur.  J.  nmnninj;.  Oxon,  1778,  t.  ii.  p.  41!*. 

•  Ctiirurgift,  lib.  iii.  r*p,  x.  ■  Cliinirgis,  tmcl.  ri.  iloct.  i.  cap,  viii. 
*"  Traiit.  de  umhUiiik,  ua|>.  U. 
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with  u  Sawf^  or  sliarpe  iccth.  Which  done,  yc  mu«x  cauterise  the  cutle  plnci:,  untt)  Um 
wliole  purtt:,  uiid  uflcrwardu  ye  tuust  cauleriM:  the  lK>[ie,  anil  then  cure  the  Woundeat 
olhiT  hiirnpti  Wnunde-s  Iw  cured.  And  becauftt>  tlml  Mime  cinniuind  lo  ailoine  £iii)oint?1 
the  member  before  incision,  by  application  of  a  medicine  wherein  Upiom  enteretli,  or 
by  the  smelling  of  a  SpuiigL-  wherein  Opium  ia,  that  the  whole  bodie  may  bee  brouglit 
a  steepe.  Yee  shBll  understand  (the  re%-ercDce  saved)  they  enterpriK  a  daungerout 
buHineue.  for  tbu  disease  Mmetimea  cliaunceth  of  a  medicine  made  with  Opium,  aa 
writeni  attirme.  Nererlhelessc  the  memlNT  may  be  lioimd  albre  incision,  in  the  U|>per 
part.  Uxttiiie  of  y*  coune  of  y*  bloud."' 

Altboujrli,  tui  has  been  seen,  Cdsus  clearly  indicated  tlit-  importance  of 
dividitig  the  bone  at  a  big])er  level  tbnti  the  Hofl  part^,  his  teaclung  in  thia 
rc«iK.ft  wiw  Hrtoii  foi^otten,  and  we  find,  until  coiMwimtively  ret-ent  tilims, 
surgeons  of  authority  nx-onnnonding  that  the  whole  limb  should  be  severed 
at  one  Btrokc.  TIiuh  Leonant  Botali  of  Aati  in  l'ie<Iniont,  a  militar\'  Mirgeon 
of  the  sixtti-nth  eentury,  devised  an  liiiitruiDent  like  powet^'ul  flfMwn*!'  by 
which  an  imiputatiou  could  be  cti'cctcd  by  a  single  blow — an  ini«trunient  de- 
nounced by  Jule»*  Clorjnet'iis  more  worthy  to  have  been  invented  by  u  butcher 
thin  by  a  surgeon — and  PuiTnainiuK,  of  lii^uulcnburg  and  afterwards  of  Bn**- 
lau,  writing  more  than  a  huiidrcd  yeara  later,  sjieakA  of  having  si>eii  auipnta- 
lion  jHJrtornied  in  a  i«iinihtr  manner.  Indeetl  in  the  workn  of  fsniltctiiK,*  and 
even  of  Hcister*  (whose  volume:*  formed  the  motsl  popular  surgieal  text-Ux)k 
of  the  laat  centnry),  may  be  found  illustration.'^  of  ibe  wveriiig  of  [ait*'  ot 
the  Imiul  or  foot  with  powerful  forceps  or  with  chisel  and  mallet.  (Fiea. 
99,100.)  t-  r-  V    ft- 
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The  use  of  the  ligature^  in  anJi'Utatioiw,*  was  first  clearly  tai 
ilhwtrionrt  Anihruiw  Pare  (A.  D.  1509-1500),  in  the  middle  of  tl 


learly  taught  by  the 
'    "le  sistecath 


'  The  wholu  worke  of  tb»t  fjimoim  cliirnrginn  Habter  John  Vigo  :  Nvwijr  oomettid,  t^  »■ 
akilfuU  ill  that  .-Irt*^.  Tliu  fourth  Iwok.-  of  lloen.  Chap.  7-  Atlnndon.  PrinirtJ  liyllMail 
Kfctl.  I5b«.  fc.l.  252. 

*  f)ii>n!»>.  r<)iin<  (l'rt|ier«tlons  de  ohiruri[if>i  V-  '5(i.     l*»m,  1740. 
■  Dictioiinniru  dr  inOdwin.-,  .-ilit.  \Wl\,  toHM-  li.  p.  340. 

*  Anjiiuii.-iitiiniitii  cluriirttii^um.     Tab.  xxrH.  xxrlii.  \»%.  64,  «S.     Anml.  l«fti. 

"  Iiutilnt.  eliirtirRira.  P.  ii.  s.-rt,  i.  cap.  xxxiii.  {tjib.  xU.  Sg.  17).  Anwt.  173ti,  1. 1,  p«(-  Wj 
'  The  UHu  of  the  ligature  for  vrtw.-U  wmnnl.-d  iti  tlmir  (.•oniitiuity  had  bwn  faiuiliw  I"  nT^ 
vrlten  from  the  tim«  of  C^lstis,  uixl  wh»  partitularly  rufvrred  to  by  LAtifrano,  aa  ItKllAU  va^ 
who  rmaovml  to  I'oris  A.  D.  l^t>  (Arn  onnipI>-tn  totinx  ('liirurgiK.  Trat-I.  i.  doct.  itl.  ra|k  ii-)i 
byOui  <le  rhswliao  ({'lilnirKta.  Tract,  iii.  docl.  i.  c*|>.  iii.)  aud  hU  followef  and  iN.miii««ti« 
Jean  Tai^ault  (liiittitiit.  ilitnirK.  lib.  ii,  Mp.  xii.).  by  Vign  (Oji.  cit.  fol.  13.'.).  atul  by  Han*n» 
BaoeluB  ((\>in|i«iid  CkiinirKiw.  Tract,  do  ulcwrilfus.  Vh-  L'hirorgia  tivriptorca,  etc.  t«d.  Coat" 
OwBw].  Tiguri.  J55R,  fol.  lUlj. 
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0^^^,'  \vt  wo  lUtlf  was  the  merit  of  liis  twichiiig  iwogiiizeil  tliat  Fabriciiw 
of  Aaiuii'piiulento  (A.  D.  1537-lt>10)>  retuniwi  to  the  old  Ilipirtwratio  rioo 
tririu  of  cutting  throuj^h  dead  |iarta  only,  wliilc  Fabriciiis  Ilildaini?  (A.  D. 
1560-1034)'  emiiloyed  a  nnl-luit  knife  to  Rear  the  vesaela  as  tiie/  werw  cut, 
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Bure,  providing  it  Ik,-  quii-kly  done;"  but  Cooke,  wf  Warwick*  {eirva  1676), 
refers  to  Pare  For  u  deferiptinu  of  the  method  of  "  stitehinjf"  the  vetj^ek^and 
aibls  thill  it  *' i^  almost  wholly  i-ejectt'd ;"  wliilo  the  faiiinni*  quark  Salnmii 
(who  (liL'd  ill  1700)''  ilr»e.-*  not  aiii>arently  tliiiik  it  even  wortliy  of  lut-iition. 

Next  to  the  introduction  of  tlio  liicature,  the  rao«t  linjvortnnt  iniifi-ovenient 

in  the  o|)eratioii  of  amputation  was  the  invention  of  the  tourmquet  or  *^grip^ 

stick"  act  it  was  eallocl  by  the  EugliAh  translator  of  Lc  Olerc*    In  its  origiual 

'win,  this  instrument,  wbieh  was  ali*o  known  an  the  tfarrot  or  Spftnish  whut- 

U»f  BoeniA  to  have  been  dovisoil  ahtuit  tlie  mime  time  {167t>  by  Morel,  u 

"French  niiUtury  surgfon,  during  the  fw-'ige  of  Beitfini;on,'  and  by  Young,  of 

'  (Surrt»  DotnplAtm.  £il.  |inr  J.  ¥.  MAlKaigiiu.     Totni-  ii.  p.  324. 

*  De  chirnrf;;oia  op^ratii>ailni«,  cav-  xcvi.    Opera  chlrurfclcs,  Lii^.  BM.,  1723,  {utg.  S38. 

>  Tract,  dt*  gaugra*u&  «l  sphaoela.  cap,  xix.     UfM-rn,  Krsiio(irurl.  ad  M<t^ii.,  1062,  pag.  613. 

■  App«>n<1ix  lo  TreatiM  on  Qiiuii1t»t  WAondi,  L<)ia|>.  IL     Ki)()it  Chirurgioal  Treatises,     ijixtit 
•diliDu,  rul.  ii.  p.  225. 

s  .A  I>bH)nrsi<  nf  |1]«  Wholo  Art  of  Cliirargcrii-.     Third  ••dttbii.     l.ondnii,  lfi34.     Book  [III., 
chap,  7.  paK^*  9^< 

■  M<'llitli!iiiiii  .■hiriirKiKi;  or  Ihv  M^rriiw  ur  riiirurgur^.     Fonrtli  udition.     Londou,  168.1,     Pnrt 
IV.  S^vot.  II..  p«i:«  a03. 

*  Ars  chirtirgicA.     Ijoitdnii,  IHW,  Dock  1.  uliap.  xxxii.  (vitl.  t.  p.  V'i). 

*  Thr '.'"'uiploat  Hiiri]<N>ii.     Fifth  ^jtto».     Lnudoii,  1T14,  p^v  287* 

*  DiGrUontiain>  dm  Hoititicses  m^diDsltM,  tuuio  If,  p.  3tt9. 
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Plvmonth.  in  Knglaml,  as  (IcHL-ribwI  in  Inw  "  Curnw  TriuniphaHs  c  torcbintlio," 
pimlirthtHl  in  lt)79.'  MorolV  u|ijMiratus  cou^iKtod  of  a  tliivk  (xiraprw**.  wtiob 
wfl8  ptaoed  around  the  limb,  and  surrounded  with  a  cord  or  small  m[ic, 
under  which  were  slipped  two  rthort  Bticks,  by  twisting  which  the  cord  wa« 


Hg.  101. 


Pig.  103. 


Mvreri  (ouali|n«t.    ^AfUr  Dlooh.) 


loankqicL"    {Atut  Motator.) 


drawn  very  tight'  (Fig.  101).  Morol's  tourniquet  wa«  improved  by  Le  Dnuk* 
and  ntlier  surgeotiH  (Fig.  102)  by  plac-ing  uii  additional  pad  innno<iiati-ly  over 
tlif  vesBelH  and  Ix'Iuw  the  tin-ulHr  conipix-isi*,  by  u>>iug  only  one  ptick  for 
twisting  the  ('<ird,  and  by  placing  bonoiith  this  a  piece  of  inwtc-bcnird — or, 
according  to  (iarengeot,*  of  honi  or  leather  (Fig.  103) — no  a»  to  render  th« 
preasiire  on  the  akin  le88  severe,  and  thus  avoid  the  riRk  of  sloughing,  which 
sometimeg  followed  the  use  of  Morers  instrument  But  the  gi-eatcsst  im- 
provement in  the  tourniquet  wuj*  that  made  in  1718  by  the  illuKtrioiiii  J.  L. 
Petit*  (Fig.  104) — Ic  ORASii  Petit,  a«  he  hae  been  sometimes  called  to  distin- 
guish him  from  other  lens  famous  surgeons  of  the  same  name-— and  thniigli, 
with  it«  wooden  plates  and  screw,  we  should  think  it  but  a  rude  contrivance, 
it  wart  in  all  eewntial  ]K>int8  the  same  Instrumeut  as  the  tourniquet  employed 
at  the  present  day. 

As  soon  an  »«urgeonK  had  begun  to  emancipate  tliemsclves  from  tlie  Uippo- 
cratic  and  Giilenif  doetrlnc  of  culttng  only  dead  tissues,  it  was  natural  that 
they  rth<iuld  adopt  the  Cclnian  method, and  we  act-ordingly  find  that  t)it'«*(m(- 
Lir  luodii  of  amputation  was  practi(*wl  at  an  earlier  peritxl  than  any  of  the 
_/fau  operations.  The  first  important  modifieation  intro<luciMl  Into  the  pnv 
ccuuro  of  Celsus,  was  the  suggestion,  about  the  same  time  and  api^arently 
indc|>vndeutly  of  each  other,  by  Petit,*  m  France,  and  by  Cheeelden,'  in  Eng- 

'  !(liiir|i'a  Critloal  Kiiqulr/  Into  the  prmniit  staW  of  Stir^iy,  page  377>  Seoond  cdltloD.  luo- 
dou,  17fiO. 

•  DIonIs,  Cnnm  d'op^ratlon*  d«  fliirurgi<t,  lltiitf^me  llrmonMtralinn,  p.  701.  P&rifl,  1740^ 
Dionift  tii>M  not  lu^uliou  Mor^l'tt  n&tuu,  but  nmy*  that  tli«  touriiiiiU'-t  «u  InvoutM  "a  long  tiBM 
ago,  ilurltig  thu  Ni'igtt  rif  B>wA»i;oii,"  by  "  oiin  of  tlio  surgeons  of  lbs  umf  \"  And  sddi  lliat  U 
bRK  twien  tiBod  evf-r  •mc«. 

*  TritiU^  lU-ai  op^trnUotu  de  chirnrgie,  p.  SS3.     Paris,  17^ 

*  Traits  dM  operations  d«  chininnv,  tome  UJ.  p.  Zi9.    Paris.  1731. 
'  Trsft^  ilee  inalndtea  cliirurgiralfw,  etc.,  tame  HI,  p.  131.      Paria,  1790. 

•  l)|).  cit.  t«m«  ill.  p.  136. 
^  Notes  to  Le  Dran'H  Surjccrj  (Irataki^r'A  TrariALaUon),  I.onil<iii,  1749.      Le  Dnn  {TratUi>  dta 

Opiraiioiis  <1«  Cliirtirgiw,  p.  5A&.     Paria,  1742)  iltacribes  the  praoticv  m  hb  own,  bot  flinarlriin 
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I,  of  the  double  ineiMon  of  the  so/i  pm-is;  the  skin  and  Hiijxjriieial  faAcia 
Wing  diviUeil  firut,  and  rctractwl.ftnd  tlie  nniaclc«  cut  by  a  Rtx^ond  incision  at 
*tho  highw*!  point  thue  cxiKisod.      It  in  right  to  add  that,  according  to  Vel- 
m,  both  of  these  writura  were  auticii>al«d  by  Maggi,  who  in  saiil  by  the 


1%  103. 


Fig.  IW. 


Lyplkatlan  ot  tho  ooMDMnn  luutuliuel.    (AfUr  EeliUt.) 


PMII'a  toiiri>1<i)i»l.     (Artw  l^llt) 


jupgi-oti  of  **  La  Charite"  to  have  employod  the  double  inciainn  in  1552.  I 
have,  however,  read  vorr  carefully  Maggi's  aci-ount  of  amputation,  and  can- 
L  not  find  tliat  he  i-eootmutiidt'd  a  doublu  iiicijiioii,  thoutfh  he  directed  that  an 
^■Msi^tant  should  ret.ruct  the  soft  parts  as  mueh  aa  poHsihlc.eo  that  they  might 
^Biioru  rewiily  bo  brought  down  again  tfi  cover  the  l>one.'  Louis'  prftctioally 
^■^tunicd  to* the  C^iUiaii  metlu^,  dividing  all  the  jtoft  mrtfl  at  the  same  level, 
^Viit  sawing  the  bono  at  a  liigher  point — an  important  feature  of  the  o|>eration, 
the  value  of  whith  Petit  and  Clieseldeu  had  overlooked.  Louis  aluo  employed 
liipital  eoiupressioa  instead  of  the  tourniquet,  belicvlug  that  the  latter  inter- 
fered with  the  retraction  of  the  muscles.  Valentin*  (1772)  advitKxl  that  the 
*ition  of  the  limb  should  bo  varied  ut  ditt'eront  Htages  of  the  operation,  m 
that  the  musdiss  of  each  i^art  whould  be  left  as  long  aK  posftible.  With  a 
similar  view,  Hey,*  of  Leeds,  in  amputating  the  thigh,  dividwl  the  posterior 
:,*les  at  a  lower  level  than  the  anterior,  in  order  that  their  grwiter  tendenev 
petraetioii  might  thus  tx'  eumpen^itctl  for.  To  thifi  surgeon,  together  with 
laiiJ*on,*of  LiverjKtol,  and  Benjamin  Bell,' of  Edinburgh,  is  due  the  im- 

eftks  iif  having  8ii];:go8hi>1  il  iTidL-prinUnttly  iimnj-  .vvnn  )wf<irt>.     In  his  Aocnnnt  of  tho  funons 

I*  ut  SauiunI  WocxI  (avtiiHion  of  ariii  Aixl  sca]rula>,  wrhidi.  acvonling  to  lltiUer,  was  Drat  H])- 

tpended  to  the  uditiuu  of  hi»  "Aimtinny  of  the  lltiiiinu  Itoily,"  puhlishtil  In  1741  (]~40),  Ch«»«l- 

[dvD  rofi'M  to  thrt  ioiibitt  iiiciflon  jw  hnvinn  fwi^ti  intriMliicL-d  by  hinis>*)r  *■  rIwiiI  twcnlr  .viywt 

Inotf-"'  (AiialoiouMil  Tahl<'»,  Tab.  xxxt-iii.  iwiRe  43.     Huston.  1"96>.    I.."<tii'.  lV[it'«  pnpil  nn.i  eilt- 

liOTi  rmfi-rrinj:  to  f-'h'-sflilfii'n  piihlii-aiimi  of  n4!*,  rU'clftr--j>   tlint  IVtit   |jft<l   puWiuly  UiukIiI  this 

fmpilioil  "  iimr*-  than  thirty  yirarh  b«fon>.''    (Traill  dwi  .MalaJiiA  Chlnir^hMttt^,  otc.  [I't'tit],  I>is- 

wnirs  I'r'-liininairo,  t.  i.  p-  Ixv.) 

I     ■   nnrt4>linii^i    Ma|;gii   dv  vuIihtuiii   flclop«t<^riua  «'l  l>ouit>Anlaniiii   i;ur;iiinii(<  Iractataa.      De 
LClilnircl*  Scfiptort-a,  etu.  [nd.  dmriwl  (Iiiiii'*'],  fnl.  257  i*l  m-q.     Tijjuri,  159.V 

*  MthiioirvH  d<'  i'Afiidviuie  RovkIv  dti  Cbirurele,  t.  ii.  pp.  ISfj,  24b  ;  t.  iv.  p.  159.     Paris.  1819. 

*  R>i^hirrclie<t  mtjqai>s  !<ur  In  diiriir^lu,  p.  ISiS. 
<  HriKtical  ObB'.Trition*  in  Siirgtry,  page  318.     PhiliidelpluA,  3805. 

*  I'rfkTtioKl  Obeurratiuus  oa  Aitiputatfua,  vtc,  pag«  ]!■.     iJvoomI  t^lltlon.     Ii<>tidQn,  1782* 

*  .Syxlem  of  Surgery,  wT^Eith  t>dition,  vol.  vH.  png«  iiii.    EdUibur^Ii,  1*^01. 
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provement  by  wliich  a  rtiiffii-iont  i-ovGriu^  was  nefured  for  tho  stumjt  by  dii 
stictiug  uij  the  akiti  aiid  t'asoia  i*o  a*  to  fonn  a  cuff",  wliieh  wns  aitefnranU 
brought  down  over  the  muscle^*  and  bone.  Bromti-ild  came  verj  near  euggn4- 
injf  tnis  iinpi-ovenient,  but.  hj*  Alaiiwn  |>oiiitx  out,  just  loisecd  it.'  A  la  won, 
who  like  TX^nult,"  in  Fnuur.  |irx'l'crre<l  u  stniijlbt  knife  to  the  hcovy  knim 
with  eom'ave  otlges,  wliich  wore  fommonlv  employed  in  um]iu tat i oils  n»de 
bis  deep  ini'ision  by  applying  the  knife  obliquely,  aiul  tutting  the  niunclet 
into  the  funu  of  a  hollow  cone ;  but  other  opcratotvi  did  not  succeed  Id  fol- 
lowiu^  hi»  directions,  tinding  that  a  knife  thus  u^ed  was  more  apt  to  ntaken 
spind  than  a  circular  incifeiou,  and  hiK  peculiar  mwle  of  opcratiue  ii^  iiow 
lookeii  vipon  merely  a»  u  matter  of  bit^toriad  iiit«re«t.  "VSTjen  the  limb  wu 
a  large  one,  Deinault  divided  the  niUftflef*  hi  two  layers;  lio  alef>  divjiled  tte 
Bkin  i)y  two  semicircular  incifliouf*,  iiiMead  of  maicing  one  complete  eirele, 
butjike  Petitjlie  divided  the  bono  on  a  level  >vith  the  highest  eection  nftbe 
mutK'les.*  The  operation  of  Hell  and  Key — ^tlmt  '"with  a  triple  incitiiou,'' u 
the  latter  called  it,*  tlie  skin  and  fascia  W'ing  first  divided  and  di»i«iect«d  ap 
for  a  Kiifticient  distance,  then  the  muw-lex  cut  and  iie[.iumted  from  the  bone, 
and  thi«  tinally  sawn  tbrovigh  at  a  still  higher  i.Kjiut— <'on8tilutes  in  all  ess-n- 
tial  pnrtiiularn  the  t'tmilar  <>)>fraiion  of  the  present  day. 

The  first  finp  opa-ation  apitears  to  liave  l>een  ituggested  by  Lowdhani,Df 
Exeter,  as  deecribed  by  Yuuiig,  of  Plymuuth,  in  bin  "  Curriia  trtuuipbilie  t 
terebintho,"  publisbe<l  in  1679.*  Vel|»eau,*  however,  declares  that  the  open- 
tiou  wa«  clearly  descrilHHl  by  both  I*et>uida«  and  IleliodoruN  at  a  nnicb  rarlwr 
period.  Vel|>cau*fl  Rtatemoiit  Boenw  to  me  to  lie  hardly  justitie*! :  the  opiiiioM 
of  l^'<tnitiaj*,  or  Ijconidw,'  are  known  only  through  the  writings  of  ^Ktiiu  liAri 
PauluH  ^-Ki;inetii,  the  latter  t^urgeon  giving  his  views  upon  amj>utation.i^^ 
already  relerred  to  ;•  while  the  only  pu**age  in  the  extant  fragmenti*  of  IWl"- 
dorus.*  which  can,  with  any  degree  of  iiiirueaa,  be  eoiwidered  a  deacrij^'tiou 
of  the  flap  operation,  ix  his  diroction  that  iu  removing  nuperfluous  finger*  i 
cin-ular  inci»(ion  should  he  first  made,  and  then  Rtraigut  cuts  on  cither  rfile 
from  tliiri,  when  two  bmliei*  or  paitrt  were  to  Ite  raised  up  (Jm  arafriuuvu  Jw 
ow>ior»);"  but  iu  hiij  general  i-euiark«  on  amputation  be  certainly  *ays  nolhi 
wiiich  can  be  reasonably  eouBtrued  into  a  description  of  tlie  flap  metho* 
LowdhanrH  and  Young's  o[H!ration  was  applied  to  the  leg,  and  cofunsted 
cutthig  fi-oni  without  inwards  a  long  flap  of  skin  and  fascia  from  over  the 
clo«  ol  the  caif.  Verduin,"of  Amttterdain,  in  1G%,ai\d  Sabourin,  of  Geaert, 
in  1702,"  introilui-cd  the  plan  of  forming  a  niuwulo-cutanpous  flaji  from  tbecalf 
of  the  leg,  by  tmnstixion,  and  attempted  to  control  the  bleeding  by  pronig 
this  finnly  again*>t  the  end  of  the  stump;  Ver<luui"s  tlap  wai*  adopted  W 
Garengeot,'*  who,  however,  ligated  the  bleetiiug  vessels,  and  thus  perftic*al 
the  ordinary  flap  operation  of  the  leg  a»  \t  is  fitill  often  practised  at  tbepf*' 
sent  ilay.    O'lIaUoran,"  an  Iriah  tturgeon,  likewise  employed  this  mode  of 
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Bjr  WitliatD  Bramreild,  eUt.,  nl.  I.  p«^«  151. 
Tarla,  1798. 


I  Chimrf^cal  OVi^rvitioii!!  and  Cum. 
1773. 

•  (KurrM  Hiimrgiml™,  BwviMiti  |i*rtii!,  p.  491. 

•  Op.  dt..  i>|>.  -IN.^  4!'2.  *  Op.  cit..p.BI. 

*  \a  Vnyv,  Hititoin)  tic  I 'itrnputtttioii  i  UnbetQ,  etc.,  Httn.  da  I'AMd.  Bo^ftlc  <la  C1urali:i^  t 
H.  p.  169.     Pari-.  1819. 

>  NniivRQX  ^Ifmrntflde  niiMt<cine  op^rfttoiiv,  t.  11.  p.  360. 

'  IIal1«r,  Uihiiothc?c«  chirnrirlrji,  I.  f.  p.  79.        '  Vide  snpf*,  page  ftSS.  •  Op.  dt,,  p.  1S6. 

*  TliU  tviu>  rfltliM-  All  iiiiticipatian  of  ltsvaton*B  doubl«<ll«p  nvUiod  than  of  Lowdliatr't  "fftir 
tkiit. 

'■  Op.  cit.,  p.  156.     Vid<!  aupra.  p«e«  5ft3. 

■*  Manj;«t»!i,  HibliothMa  scriplArum  nuMlEoaniin,  IfK  ix,  t,  ii.,  pan  ii.,  p.  493,  and  GanufMA, 
Tralit-  drK  Dpfratitmo,  t.  (if.  p.  393. 
"  I.a  Kav.',  loc.  rit.,  p.  170. 

'•  Mfm.  dr  lAca-l.  Hoyal*  de  Chlraritl*.  t.  11.  p.  !«*. 
■*  Tli(>  Hudioal  MUMum,  toI.  iii.  p.  I}5.     houdaXi,  1764. 
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;ikin]mtatioii,  but  dkl  not  cIohc  the  tttuiiip  until  tho  flap  wfu<  alreaJy  covered 

'with  tramiliitioTiH,     Tlie  oarIit«t  rfofiAA^^^a/*  aTiumtation  (iJ'  wo.  cxvi'nt  Ilelio- 

, ilonirii:  o|R;ni.tion  on  rhe  tiiiguiv), ajipears  t<^  Imvc  been  practisoil  by  liavaton,* 

ia  Krem-h  mirgt'on,  about  the  3'car  1739.    He  applied  thianietbod  ofojH'rating 

Lto  the  tliit^h,  making  first  a  t-ircular  incision  uo^vii  to  the  boue,  and  (*up])le- 

jmcnting  this  by  lontritiulinal  inL-isions  in  tVout  and  behind,  making  thus  two 

itf|iittro,  lonscular,  hiteral  iiaiis,  at  the  |K>int  of  junction  of  which  tht;  hone 

wa-s  then  ilivided.     V'ernnile'  moditie<l  aud  irapi-oved  this  procedure  by  lank- 

iiig  the  Haps  of  a  rounded  or  soiuewimt  oval  sliai>o,  and  by  forming  them  by 

tnuMfixini^  the  limb  with  a  lon^  kjiit'e  and  cutting  fi"om  within  outwards. 

La  Fiive's  4i!gg-e8ti')n*  to  Ut*e  n  knife  curved  on  the  Hat  that  it  might  better  i^lip 

Laniuntl  the  bone,  ajipears  more  inteuiuus  than  practically  valuable. 

I     Tlie  flap  operation,  in  one  or  other  of  its  tonne,  was  soon  adopted  by  other 

Pvnrgeonfl,  and  with  various  modification!*  was  tinally  brought  into  ordinary 

fuse  through  the  example  mainly  of  Liston  and  (Juthrie  in   England,  of  Du- 

,  puytreu,  Rous, ami  Larrey  iu  France,  and  of  Klein  and  Ijangenbcck  in  Gop- 

.many.    All  the  variourt  forinn  of  amputation  which  have  been  since  ciuploved, 

limy  be  regarded  o^  vurietiett  of  these  two  principal  methwls,  the  diip  aiid'tbo 

[  circular. 


Conditions  callinu  for  Amputation. 

It  \a  not  intended,  of  iw)un*e,  in  the  tbllowing  [lamgniphs,  to  enumerate 
lid  describe  all  the  various  contingenoitw  which  nwty  determine  a  surgeon  to 
treaort  to  amputati<iu.  There  ia  hanlly  any  form  of  injury,  or  variety  of  die- 
tease,  capable  of  affecting  a  limb,  which  may  not,  under  particular  circum- 
jBtanctw,  whetlier  as  ivpinls  the  eonstitutton  aud  hygienic  condition  of  the 
hiatient,  or  the  iudivimial  and  peculiar  frtiturt-s  of  the  special  lesion,  neccKsi- 
jtflte  a  reeort  to  this  operation.  All  that  is  nioant  to  be  done  here  is  to  bring 
[together,  in  a  compendious  way,  brief  referemres  to  the  more  ini|)ortant  con- 
[ditious  which,  as  a  rule,  render  irai>erative  the  removal  of  a  limb,  so  that  the 
reader  may  obtain,  as  it  were,  a  binVs-eye  view  of  the  subject,  and  may  thus 
be  enabled  to  Realize  trt  what  u  vast  diversity  of  caueH  the  "humane  operation" 
I  of  amjiutation  Is  ajipliiuible. 

Avulsion  of  a  Limd. — In  the  first  place,  it  can  he  readily  niiderstood  that 

'when  any  considerable  part  of  an  extremity  has  been  torn  off  and  entirely 

iBeparuted  from  the  IxHly.  there  is  commonly  no  alternative  to  imnmliate 

[amputation.     The  operation  may  indeed  bo  siiid  to  have  been  already  efteetc<l 

[by  the  tbrce  which  caiisefl  the  injury,and  the  surgeon's  part  is  merely  to  trim 

joff  the  hanging  shreds  <if  tissue,  and  put  the  wound  in  such  a  condition  that 

it  may  heal  more  readily,  and  that  the  resulting  stump  may  be  of  better  shape 

and  more  useful  than  if  the  process  of  retmir  hud  been  entirely  abandoned  to 

the  efforts  of  nature.     Even  though  the  part  be  not  altogether  Beparate<l,  if 

it  bo  hiuiging  merely  by  integument  and  fascia,  the  great  vesisels  an  well  as 

the  bone  and  mojit  of  the  muscles  having  been  divided,  the  sur^m's  dutv  is 

to  amputate.     A  few  authentic  cjmes  are  nn  doubt  on  record  in  which  small 

portions  of  the  body,  tips  of  the  fingers,  or  bits  of  the  nose  or  ears,  luive 

been  pe-uppliwl  after  complete  separatinn,  and  have  become  reunited;  but 

even  these  restorations  are,  in  this  climate  at  least,  no  rare,  that  their  posBi- 

bility  may  be  pnictically  disregarded  ;  while  in  respect  to  the  cases  which  we 
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occaaionallj  find  described  in  jourimlft,  of  large  ftortiont*,  liantU  or  anua,  being 
thuH  re-i'oimectud  with  the  l>ody,  1  must  cuinesa  to  eDtire  ijK-re<iulitj. 

CoMPorNTi  FRACTntES  AND  LfXATiONS  vt'rv  fivtiueiitly  Dwewitatc  ixau< 

of  the  irijiirctl  \iiivt.      Miwt  of  the  iiriiiiary  uinimtutioos  performod  in     

large  city  hospitaln  are  in  cases  of  coniiM)iiiKi  fracture,  and  though  liinlw  aro 
unuoubtLtlly  savi'd  now  which  in  nust  timw  would  have  been  bucriticvd,  yet 
with  the  liicruuHc  of  railway  traveUing  and  the  more  general  etmiloj-roent  of 
heavy  niachiuery  in  luaiiufaeturcti,  the  iiujuber  of  ueeidcnt8  of  thi^  nature 
liart  Ijeeii  so  augment<Kl  that  aiiiitutatioii  tor  injury  becomes,  year  by  year,  a 
mom  fretpicnt  oi«ration  in  hosjutjU  practice.  11i«  projiriety  of  uinputatioa 
in  coniiMiund  I'nicturw*  uiay  Ih?  determincwl  by  various  conftidt>rationH: — 

(1)  (rrcut  coiHiniituiion  of  tbt:  boms  may  of  itj»('lf  be  a  cause  for  amputation. 
lu  the  utiiwr  extivmity,  conservative  measures  may  often  be  fluccesitful,  hxjee 
or  partially  detaehe<l  frapueiit*}  being  removed,  and  projectuig  ends  of  bone 
fiawn  off  if  noeciwary  to  efteet  rwluotiou ;  but  ui  i'ractures  of  the  lower 
extremily,  if  the  fra^ients  which  roiiuii-e  removal  involve  the  whole  thick- 
nft«s  of  the  ft-mur  or  tibia,  the  resulting  limb,  should  rwtiverj'  follow,  would 
ill  all  pi"oh)ibility  be  mther  an  encuuilinince  tbiin  a  iM^netit,  and  mider  such 
circunrntiincff*  amputation  should  oi-dinarily  be  resorted  to. 

(2)  Ijtut'rution  of  a  tnrge  artvry^  in  conueetiou  with  comixiund  ftactUTCr 
usually  calls  for  amputation.  Here,  again,  a  distinctiou  may  be  made  between 
injuries  of  ihu  upper  and  those  of  the  lower  extremity;  m  the  case  of  the 
fonuer,  an  attempt  may  sometimes  prom-rly  be  made  to  save  the  limb  by 
tyiu^  the  vesriel  in  the  wound,  or  even  oy  WKuring  the  main  trunk  abiive, 
but  m  the  cjjsc  of  tlie  lower  extremity,  miless  the  bleeding  artery  can  be 
readily  found  and  ligated  iu  tlie  womid  itself,  umputatiou  will  l>e  found  the 
safest  mode  of  priKruduiv.  .So,  t4.io,  in  nise  of  Hi'eondarj'  hemorrhage  occur- 
ring as  a  complication  of  comi*ound  fracture  in  the  lower  exlri'mity^  amputa- 
tion will  commonly  l>e  necessary. 

(3)  Gn:at  cutttujtiun  <iiul  (itaraiion  of  the  muxdes,  even  if  the  great  Tee»el:t  be 
uninjured,  may  be  coiisideivd  to  indicate  amputution  in  many  cai*e8  of  coui- 
pound  fmcturc.  A  limb  which  has  l)ecn  crushed  by  the  wheeh<  of  a  railwav 
train,  ahnost  invariably  i-ei^jnirL's  amj'utatinn.  the  muM^lcH  and  otlier  deei*- 
stated  lirtsncH  being  toni,  anti,  ai*  it  weiv,7>M/y«;rfrt/,  while  the  skin  may  uc 
conipiimtively  uninjured.  In  such  a  caso  the  ojieration  aliouhl,  aR  a  rule,  l« 
|K'rforn»etl  at  a  higher  level  ihau  thai  ut  which  the  skin  is  found  to  be  «j»- 
nited  fr<jnj  the  suojacent  tissues,  us  otherw  ise  sloughuig  of  the  ttaj*  will  hf 
a]tt  to  follow,  and  a  second  amputation  may.  jicrhuits.  Ix^  ix^uired. 

(4)  Compound Jraclure  info  the  fctur-Johtl  may  be  consideretl  a  cause  for  uia- 
putation,  and  the  same  ojieration  will  often  Ijc  rerpiired  in  vnam  of  coniixMiiiil 
tracture  invulving  the  ankU:  In  similar  injuriei«  hivolving  tho  otlier  JT>inl» 
of  the  bi»dy,  anil,  under  favorable  rircuni stances,  in  the  iitntanee  of  tlie  juiUf. 
exiision  should  Ije  the  surgeon'a  tirst  thought,  and  may  often  be  properly 
Bubstitute^l  for  aiuputation. 

Compannd  ditlocations  of  large  Joints  are  among  the  unwt  w;riouH  imBii* 
to  which  the  human  frame  i»  liable,  nud-.  in  my  judgment,  almcitt  mV? 
require  o|ierative  interference :  iu  fue  ease  of  the  hip  or  ankle,  or  of  tlw  nf"' 
eumtiiHis  t)f  the  nii|tcr  extremity,  excision  may  he  jireferrwl,  but  in  tlif  «>* 
of  the  kniH^  anijxttation  is  the  safer  remedy,  and  may.  indeed,  he  wid  "*^ 
imperatively  demanded. 

Lacerateo  Axn  Coxti'SED  WoiNits, even  when  unattended  by  inj»irit*of  I** 
bones  or  joints,  miiy  require  umimtation.    Opemlivew  in  mills  not  nnfaviuaiuf 
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,-e  their  arnirt  cauglit  iu  |>ortions  of  the  macliinery.  and  drawn  between 
rollers*  revolvinir  in  op|»o^ile  diructioiis ;  in  luanv  oi  thtwf  casw,  pn>vided 
that  there  he  no  l'rai."turi\  uxpei-tant  iiK^iaiirviK  inav  niidouIiUsUy  auifitv,  and  I 
have  trnjUMitly  sjivwl  linib«  thus  injured  bv  the  iimo  of  irrigratioii,  with  cool 
^or  tepid  water,  atroonling  to  t)ie  seaman  of  the  year.  In  sanw  inslaiicfs,  how- 
^evor,  the  tlwtrin'tioti  of  tin*  intcgniueiit  and  mur^tK-rf  is  mt  cxtvimw  that  the 
iiie\itablf  slnughiaff  wotdd  render  the  limb,  even  if  it  shfuild  he  presfierved,  a 
I  merti  U(*ele*w  apiJeiiilajn.',  and,  muler  hiioIi  ein'mnstaiiecH,  anijmtutiou  should  \te 
>rt«d  to,  aa  not  (inly  greatly  shortmiiiifi;  the  dmtitinn  of  the  treatmt-nt,  hut 
dt'Iivering  the  iifltient  troui  many  of  iht'  secondary  riHks  of  wouiidH  to 
[which  he  wouKi  othenvise  be  liable.  The  same  imiy  he  said  in  regard  to  cer- 
tain injuriei*  c-auweil  by  railway  trains  or  heavily  loaded  wagons;  u  foot  and 
kjuikle  from  the  greater  i>art  of  wliieh  all  the  sou  tiitsnes  liiive  been  (»tripi»ed, 
or  bruisenl  into  an  inilistingiii.shable  pulji,  ean  never  \*o  anything  bnt  a  soiirce 
of  sutleriiig  and  dim-onifort  to  its  j^Hisms»^ov,  and  unilcr  auwt  t:i reunite tAncw 
should  Ik-  rfmovpd  as  promptly  as  ixWihle.  In  this  eategory,  too,  may  bo 
place^l  the  frightful  lacerations  eometimcf*  eautied  by  the  teeth  and  clawa  of 
ujild  animaU  ;  these  are,  of  course,  monj  common  in  countries  of  which  such 
mimals  are  native,  tlian  in  our  own;  but  they  an*  <M-<'nt*ionalIy  met  with 
laiuuug  the  attentlunls  or  viwiton*  at  nienagericft,  and  I  hiive  ?ny!»e]f  had  ot-ca- 
non  to  Hce  wouudH  hiflieted  by  a  Polai'  bear,  a  lion,  and  a  lioyal  Itcngal 
tiger. 

The  laKt'taentioiied  ca^  occurred  duriag  my  student  iia.y&,  aod  the  victin,  a  young 

[woman,  was  uilmitteil  tn  tlie  PenTi!«ylmnin  Ilosiilml,  wlmre  ^lie  canic  umliT  lliu  care  of 

Ibe    late  Dr.  Edward  Peace.     The  injiirj-,  iTinictcd  by  a  blow  from  the  claws  of  thu 

janimnl,  was  a  v«ry  st!V(rru  Im-rnitiim  of  the  arm,  iiivolving  lh«i  hrnrliial  nrcrry,     TVimary 

tjunpulatiun  at  tiic  slioulilt^r-joint  was  resorted  to,  aud  the  f»iricnt  inadu  aa  excellent 

>vflry. 

The  case  of  bear-wound  occurred  in  »  m&n  wim  was,  a  few  yeHn«  since,  under  my 

^care  in  the  University  Hospital ;  ihcrc  was  a  tolcnihiy  »cvore  and  painful  laceration  of 

the  arm  aiid  nhoiihler,  but  not  suuU  ai  to  rec|ijirt:  operative  interference,  and  the-  wound 

bealed  readily  under  simple  dressings. 

^m       The  oue  of  lion-wound  "wjis  the  only  one  of  the  three  wIiil'Ii  lerniliiaLcd  fatally. 

^■Tbis  oceurrHd  in  a  innn  ageil  2.'*,  a  proreiMiiiiial  ''  liun-tantt-r,"  wltn,  m  (lie  i-otirsu  of  hi« 

Hdaily  rehoanuil,  plnOfd  liis  head  in  tiic  lion'^  nioutli,  wh>'n  tin'  animal   unuxjKcledly 

^  closed  hU  JHW».     TliM  by-hUindeE-s  rushed  (0  the  rescue,  aikd  with  clubs  and  iron  burs 

forced  the  wibl  bciist  In  reliix  liis  hold,  hut,  unfcirtunalidy,  his  vietini  did  not  tiiaki:  liiii 

escape  with  flufficiciil  promptness,  and  the  lion  aj^in  attackwl  him,  throwing  liiin  down, 

and  this  time  mtizing  liitn    by  the  flfxhy  |Mirt  of  the  ihigli.     I  did  not  .see  tlx!  |iniieni 

until  the  nfXl  day,  when  he  wua  nul  in  n  condition  In  admit  of  any  ojicralion.     The 

injun^l  thi>!b  waif  already  the  seat  of  traumatic  gangrene,  whieli   had  5<*t   in  wilhiii 

I  eighteen  hours  after  thct  recHptinn  of  the  injury  ;  thn  limb  wivs  enormously  itwoEh-n, 
emphr^matous  and  crackling  from  the  gaseoOA  products  of  d<^com[)OAitton,  arid  discliarg- 
ing  from  ila  nuniKruus  wounds,  soiiie  of  which  were  two  or  more  luehtfn  in  length,  a 
bloody,  sanious,  and  rery  offensive  fluid.     The  pulse  was  running  at  the  rale  cf  172 
beats  in  the  mioute,  and  it   wa^   quite   evident   ttial  a  futal    issue  was    impending. 
Death  oRCurnnl  shortly  at'lur  the  gangn'nu  nvtelicit  tliu  tnmk,  tho  whole  duration  of  the 
cus<*  having  been  just  forty-eigbi  hours.      Hnd  amputalion  at  the  hip-joint  been  |>er. 
formed  before  or  immediately  upon  the  occurrence  of  gangrene,  tlmre  might  hstve  been 
«otne  fihghl  ho^ie  of  tho  patient's  surviving.    This  case  was  under  my  care  at  the  Epis- 
f\\  Hoe  pi  tat  i  a  April,  1872. 
I^UNfiHOT  Imjuriks  oftcti  Call  for  amputation.     Tlie  inLicased  power  of  de- 
letion i>oases6e<l  by   mo<ieni    implements  of  warfare,  to  a  gn.'.at  extent 
uterbalances  the  iinprovemuntfl  wbie!i  have  been  made  in  the  treatment 
irounda:  !*o  that  though,  by  the  jjitmductiiou  of  the  operations  of  exeifliou 
Z 


AMPPTAl 

and  roseption  uiUt  militarj  Piiryorv,  many  liiulis  i-an  now  Iw  pn»erTed  wliioh 
would  t'orincrly  Imve  1)w*ti  <romloianwl  to  removal,  yet  the  proiwrtkm  ot'casoa 
in  which  the  urmy  6urir«>oij  is  cumiicllc-<i  to  amputate,  is  probably  almost  if 
not  quitL'  iw  largu  as  when,  tliough  sui-gery  was  less  effii'ient,  the  iTijiiriee  with 
wliich  it  had  Ui  dwd  wt-re  Itwft  severu.  Thi;  oniiimi  Iwll,  iintpolletl  liy  the 
modem  rifleil  Jiivjirm,  rtplitu  jind  shatt4'rs  the  bone  which  it  strike*  an  severely, 
UH  very  olVn  lo  dcteat  any  hoj*  of  doing  good  by  expectiuit  treatment ;  and 
when  simplo  extraction  of  fragmenla  is  not  sutiieieut,  and  the  sureeon  has  to 
choose  between  amputation  and  i-escctiou,  the  former  will  fitxiucutly  be  found 
the  more  eligible  o)>eration. 

VARiors  Lesions  of  Arteries  require  amputation.     Simple  tcouttdi  of 
arteries  are,  of  course,  usually  amenable  to  milder  meat^uree,  and  subcutaneons 
rui>tures  or  lacerations  of  the  great  vessels  may  often  be  suet'esrinlly  trealwl 
by  laying  open  the  ]>art»  after  controlling  tlie  circulation  with  a  tourniquet 
or  Esniarcli  s  tube,  or  even  with  digital  compression,  and  by  securing  the 
ai'tery  a«  if  it  had  bled  in  an  open  wound.    In  certain  situations,  however,  as 
when  the  |K>pliteal  artery  is  the  seat  of  rupture,  amputation  will  oommonlv 
be  ueedo<l.     Again,  irautiKitic  anmri^ns,  or  fl[^K>ntant:ous  aneuri^ims   which 
have  become  dW'usf,  may  require  amputation;  this  rule  particularly  applies 
to  aneurisms  of  the  iHiptitfjiL  artery,  and  of  the  deep  arteries  of  tiic  leg,  and 
to  tmumatic  flneurif>ms  in  the  axilla.     Amputation  lias  also  Ijoen  succe^sfhlly 
practised  as  a  modified  distal  Motion  in  eases  of  sulx-lavuui  aneurism.   Finally, 
amputation  may  be  demanded  m  casesof.>'r<*tirtf/<iry/i(7/iorr/m^f,  whether  from 
a  woundwl  artery  or  from  one  previously  ligated  in  its  continuity.   The  reason 
tiiat  amputation  is  often  more  succcsslul  under  such  circumstance*  than  any 
other  measure,  can  be  readily  understotnl  when  it  is  rememljercd  that  aecoD- 
dary  bloLiUng  ftlraost  invariably  comes  from  the  distal  end  of  a  vessel  (where 
the  repair  isle^a  jierfectly  effected  than  at  the  proximal  end),  and  that  only 
b^'  amputation  can  the  via  a  froiite  which  indacea  the  supply  of  blood  to  tlH 
distal  end  be  got  rid  of. 

Heat  anp  Cold. — Amputation  ie  not  unfrequently  rendered  noceasnr}'  by 
the  (h^tnu"'tivo  influence  of  hmt  or  cnhi.     In  cases  of  frost-bite^  the  dead  piirt*, 
if  limited  in  extent,  should  bo  allowed  to  drop  off  spontaneously ;  if  a  wliok 
hand  i»r  t<»ot  be  involved,  the  sphacelated  ma«8  may  b^  removed  by  ou  '\\v> 
luou  tltrtiugh  the  dead  tlssucu,  and  then,  when  the  lines  of  demarcation  tm^ 
eepamtion  have  been  fully  established,  a  formal  o|)emtion  may  be  practistil 
Bo,  too,  in  cjisca  of  fntrns  or  scttliU^  no  oi>eratiun  should  as  a  ruU-  be  iittcmi'Kd 
vuitil  after  the  sloughs   have  all  become  detachtHl,  when,  if  it  bo  evident  l)i»t 
a  cure  is  not  to  1m3  expected  from  nature's  unaided  efforts,  amputation  iwiv 
be  resorted  to  with  the  best  prospocta  of  a  favorable  result.     The  same  openi- 
lion  may  also  be  ^^-alled  for  at  a  later  [leriod  in  coses  of  great  deforaiiljf  n> 
Hulting  trom  ciwitriciiil  conlmction,  or  when,  as  wjmetimes  uappens,  old  cio- 
trices l>eeome  the  tseut  of  malignant  growths. 

Mortification  from  whatever  rause,  when  the  death  of  the  iwirt  goes  I* 
y«>ml  the  fnmiation  of  a  men-  sii]K'rJic:aI  slough,  usually  demands  amputaii*""- 
The  I'rdinarv  rule,  and  one  that  under  most  clrcutnstauce«  shotdd  be  btrifi'v 
iidliered  to,  is  thai  no  amputation  slioiild  lie  imdertaken  until  after  tlicoo'i>- 
plete  establislimcur  of  the  line  of  sejKimtton  ;  the  reason  is  obvious — if  tl"^ 
surgeon  cut  through  parts  thu  vitjility  of  which  is,  as  it  wercr,  hanging  in'^^ 
balance,  the  additioiuil  Injury  intlictttd  by  the  knife  may  of  itriclf  Ijc  sufficit'"* 
to  tuni  ihc  '*c5de,  and  lui  amputation  under  these  circumHtaui-es*  is  apt  to"" 
tbllowc<I  by  a  i-enewal  of  the  gangrenous  process.     Heitce  when  death  of* 
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part  resnltw  Himply  I'rom  the  intcuBity  of  the  inHamnmtorv  ppncess,  tt»  in  tho 
CB/t>v»  of  frost-bite  and  hum,  alroaiJy  rotbrred  to,  i»>  oporation  should  be  i\onQ 

"Wlxile  tlie  mnrtiticatioH  in  still  extending,  but  the  surgoon  HhouUl  await 
nature 'if  indinitioii  tliul  the  Imnt  of  thy  destruelive  pnit'ttw  has  hwu  nyiched, 
and  may  thcu  ninimtatt^  at  any  point  above  the  line  of  wiMiration  vvhit-li  imiv 
be  found  «_'orivenii!nt.  Tlunv  aiv,  liowever,  oxwptionti  to  tliis  onliniit'ilv  wiAu 
fouudutl  ride.  Thus  in  the  purely  local  forms  of  gjiugix:tu'  wlui-b  n^nh  from 
(llre^-t  injury,  as  in  severe  fa«»  of  compound  fnieturt*  in  which  for  some 
rutiAon  primary  amputation  has  not  been  practised,  the  limb  should  be  r^ 
moved  an  »oou  as  the  signs  of  niortiticatiou  ai-e  unequivocally  maniie^ted; 
delav  under  thew  circumsUmces  woidd  commonly  re«idt  in  the  patient's 
(lcat)i  Ix'fore  time  liati  been  given  for  tlio  foraiatiou  of  a  line  of  seiiaration. 
Again,  in  that  frightful  form  of  mortifioatiou  which  is  variously  known  aa 
the  trun  "  tmumntic  or  ttjireading  ganj^rene,"  "  broiizeil  er>'(tij)elaii,"  '*  t^angre- 
noufl  emphyiwniji."  etc.,  the  only  hope,  and  that,  it  must  im;  confesficd,  but  a 

^^ight  one,  consists  in  imme<rmtc  amputation  at  a,  point  sufficiently  removed 

'fVoni  the  seat  of  discnse  to  render  unlikely  a  recurrence  of  gangrene  in  the 
Ktunip ;  this  was  the  fonu  of  mingrene  which  occurred  in  the  case  of  fatal  in- 

[  jury  by  a  lion  wliicb  1  have  already  referred  to ;  it  is  moi*t  (amnion  in  oon- 
noctiou  with  bad  comjK>un<I  fractures  and  severe  lacerated  wounds,  though  it 

jtnay-  follow  comparatively  slight  injuries,  and  U  particidarly  apt  to  occur  in 

[persont*  who  are  sulferiu^  fnuu  previouHly  uxisliug  viticeral  disease,  and  espe- 
cially from  orgaiiic  affections  of  the  kidney. 

There  is  another  form  of  gangrene  which  may  require  immediate  ampu- 
tation, and  that  is  when;  dcatli  of  a  part  results  fi-om  an  arterial  U-sion  ut  a 
flistiuit  jwint,  as  where  mortification  of  tlie  toot  depends  u]ioh  a  gunshot 
wound  of  the  femoral  artery.  The  gatigrene  in  thct^e  c«t*ett  tir^l  uisplavs 
itself  through  a  change  in  the  oolomtion  of  the  alfcctcil  part,  which  is  in  the 
begiiming  pale  and  tallrtw-like,  and  aft,orwardrt  mottled  and  stiTaked,  wiiile 

[nnmbnoss  is  suceewled  by  complete  insensibility.     Ontbrio's  advit-e  ns  to  t]io 
course  to  be  pursued  under  sudi  circumstances,  appears  to  )>e  judicious;  this 
that  while  the  gajigix'ue  remains  limited  to  the  toes  or  foot,  the  s«rgei»n 
kould  delay,  in  h(Ji>e  that  it  will  iir.»t  extend  furtlter;  but  that  as  so^iu  as  ihc 

i^Miisc  sbonti  a  t-t^rideiioy  to  spread  alnive  tlie  unkle,  amjiutation  slioidd  be 
performeil  at  that  point  at  whi(^h  experience  has  shown  that  the  morbid  ]'!■(►- 
cess  is  likely  to  be  arrested,  tliat  is,  a  short  <listancc  below  tlie  knoe.  If  the 
upjier  extremity  should  be  similarly  aflwteil,  tlu:  point  at  which  the  arm 
should  he  removed  would  be  the  shouldcr-johit. 

Ifr}/  (rartfp-aic,  uifei^ting  the  extivmitii-s  of  old  [lersonB,  seldom  admits  of 
active  trewtnienf,  tlie  discjiwe  almost  invarinbly  ivcurring  xii  the  stumi>  ^^'heu 

,au  aiupntation  is  attcmpt^rh  To  avoid  this  risk,  it  has  been  recommended 
by  James,  of  Exeter,  and  other  surgeons,  that,  tor  giiugrene  aflccting  the  toei*, 
the  operation  should  lie  done  in  the  nppiir  part  of  tho  thigh,  where  the 
tiasuud  would  presumably  be  mure  healthj'  than  at  a  lower  point;  but  it  ir 
obvious  that  the  constitutional  state  of  the  ]iatierit,  in  most  cases  of  senile 
gangrene,  would  render  such  a  mode  of  treatment  hazardous  in  the  extreme. 
Greater  sucress  attends  amputation  for  those  foruLs  of  dry  giuigrene  which  are 
occasionally  met  with  in  younij  persons,  as  the  result  for  uistonec  of  em- 
bolism ;  but  even  in  such  cases,  Qio  suigeon  should  hesitate  about  interferhig 
until  the  formation  of  a  line  of  separation  shows  that  nature  is  making  an 
efturt  to  throw  ufi*  the  portiou  of  which  the  vitality  has  been  lost.  Amputa- 
tion imiy  alw:)  be  rc*pMrcd  in  cjises  of  Hospital  Ganyrcnc^  or  sloughing  pha- 
ge«1ie»m,  either  after  the  morbid  proi^eas  hjis  been  arrested,  on  account  of  the 
ereat  loss  of  substance,  or  even  during  its  ctmtinuance,  shouM  profuw  blec^l- 
liig  occur  from  tlie  opening  of  a  large  artery.     In  tho  latter  case,  care  should 
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be  taken  to  aniputato  thrnu^h  henltliy  ii.-*stie!*,  uud  uverv  iin-i-iuitif^n  AmuiA 
be  obsorvctl  to  avoiJ  the*  risk  of  nuKiiIalui^  the  wouiid  of  operatU'u  ttilii  ilw 
fli»t!liai^«  fiYHii  tlip  original  aeai  of  iHwaso. 

Vakious  DiSEAsics  OP  THB  BoNKS  AND  J01NT8  TOitv  ncccwtitatc  rcmm-alitf  ihi- 
afft.'L'ted  Vuiih.  U  either  alone  be  di^eiiwd,  U»»  cweieiiiiip  meai^ures  luay  -uffiit. 
fXfittioii  taking  tlie  pJace  of  amputation  in  favorable  airtcjt  of  joiiit-jli^.-j*e, 
ami  the  extraetion  of  SL-fiuwtni,  Swliliot's  n|K'i'atioii  of  H'tfirrnrnt  (u<'ugiii|J, 
or,  in  some  inRtanoi*,  eompletf  Kul>-|H'n<ir'teal  n*»H?ctioii,  iwuallv  iipyrinj! 
satisfaptorv  when  the  bonee  only  are  afft-oteil  without  iuijilieatii^i  of  tit 
neighboring  articulations.  Much,  however,  as  I  admire  the  pmctiw  ttf 
"  eoiiiitTvative  -lurffen',''  aiul  striving  Uf-^  I  iiiviu-iably  do  to  nnWt  itiiie  (a^-inuD 
Olid  the  other  oiH-rotioiic  wiiieli  have  K-cu  JX'ferred  to,  for  aiujtUlatinn.iH  ill 
Huitahle  ciiHL's,  I  eauuiit  doubt  that  there  will  always  he  a  cun^ideralilt  n* 
iliium  of  3x*ne  and  joiut-nffectioiie,  in  which  the  "hmitanu  i>|wnitiiiu''iriD 
otter  the  only  chaueb  of  recovery. 

MuHBlD  GRdWTHS  not  nnfrctiucnttv  be<.*0Die  cuut>e«  ibr  aiupntation.  U  Uif 
even  happen  that  u  non-niulitcnaiit  tumor,  by  its  size  and  weight,  by  iti  irii> 
tions  to  tlie  gi-etit  voetscls  and  non'es  of  an  extremity,  or,  if  suppuration  iml 
ulceration  have  occxm-ed  in  it,  by  the  cxliuustion  tauw^tl  by  jirotW  <ifr 
charge,  may  render  removal  of  the  affected  limb  a  more  pi-omuhig  ojientia 
thau  lui  attempt  to  aepamte  the  growth  from  the  #urroundiug  ti»;ui«;  Tldif 
ill  the  cawe  ot  inidigiuuit  tuinoi'H  of  the  cxirenutiet*,  and  jiarticularlT  thw 
involving  the  Ixmeri,  including  (at*  clinifully  nudicnant^  the  tuireoniata. <v- 
tilagiiiouft  gr^>wtli>!,  otv.,  amiuitatiun  is  eonmiiiiily  the  snlc  remwly.  It  L«  rrw 
tliat,  in  r4nnie  few  ini>tainx*!»,  excision  of  the  affected  jKtrtitm  of  btMie  ha;,  bnn 
advantageou!*ly  resorted  to,  as  in  theexaniplen  i-wonled  by  Lucai*  and  ^{ittn, 
ill  which  inyeluid  growths  of  the  foiXMinii  were  llius  sucocfsfiilly  dealt  witlil 
but  ill  the  majority  of  eaaes,  aniputatinn  will  be  found  the  itufer'meai>urt,aod 
under  the^e  tinMinirttanees  may  usually  lie  ret!ortwl  to  with  every  pn*[«tfc« 
a  favorable  termination. 

Tetaki'S  ha»  been  looke<I  ujk)!!  as  an  altec-tlou  calling  for  aniputatimi.  ul 
u  cure  haa  oceutfioimlly  followed  Ihe  oi>ei-ution.  Laurent  haa  colleiTted  xnfr 
teen  eases  of  iimior,  aud  twenty-four  of  niajur  auipntution  for  tetamw,  »ii 
eleven  nt^coveries  in  either  eatiigory,  or,  taking  both  together,  a  proj<"rlirtirf 
BUCcetweH  of  nearly  fifty-four  per  cent.  In  most  in(4taiiet«<.  however,  tltecaai 
ajiponr  to  have  been  examjiles  of  miilmcuteor  ebnmic  tetanui*,  in  which  11  fwl 
renult  may  often  be  obtained  by  internal  treatment  alone,  and  on  thv  od(»r 
liatid  the  milder  iijierations  of  nerve-t»tret*'hing  aud  ueupuloiny  hare  givtn  •» 
learit  as  good  result«i  a**  ani[Hitatioii ;  we  may  probably  eay,  therefore,  ia  nnf 
of  all  the  evidence  whieli  has  Ih'cii  piVKluced  in  rwniiect  to  the  matter,  tbt 
while,  if  the  npt'nition  apm-nr  to  Iw  otherwiw  indicated,  tiii*  i>urtet  of  tetaiiw 
may  he  eoiiBidorod  an  ndditioiial  rea^in  for  n*orting  t<i  amputatiou.  iliw 
should  not  be  iudii^crimimitelv  enipldved  in  all  inntanees  of  tetanui*  cirifii»l- 
iug  in  wounds  of  the  extixjmities,  without  reganl  to  the  other  eirfuui»<*iin> 
of  the  purtieuhir  eu*?. 

I  (luuiot  look  iiiKwi  amputation  as  a  justifiable  prooodnre  lu  casojof  Ajuft* 
phubia^  nor,  uideits  under  verj-  exceptional  iii-cum«tancee,  in  tho*e of  p«>»«J 
woHUfis  from  the  bitett  of  serjientd,  etc. 

T>F.F)ii(MiTiEii. — Fiiuilly, amputation  maybe  stunetimes  practiMvI  in  cmi»d 
tongeuilal  itiall'onnution,  ae  ui  nome  iustaui^ee  of  neglcc-iwi  club-ftwt, «  * 
coBes  of  linibM  deformed  by  acoidcut  or  iliwasc,  tbo  reAult  of  vicioi&  cintB- 
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cial  lytijtnu'tioii,  union  of  fiucturw*  in  bad  position*,  faulty  auchyloftis,  etc 
AmiuitHtioii  in  uaiHsi  nufh  jw  tliL'st-jnitist  Iw  <.-ousiik'red  an  ojia-tUion  oj'  election, 
or  iif  '-njufihilmiitr,  atxl  hIioiiUI  not  3>o  resortetl  to,  thmvt'ovf,  exeejit  nnder  cjr- 
cunistinu'i^  lis  regaitlrt  tlio  iige  and  general  comlition  nl"  tlio  piitiont  which, 
would  ivndor  iin  unlavomblo  termination  excoedinglv  impvohaijlc,  iind  oven 
then  not  withnnt  a  Inll  aj>|irtH*iati<ui  of  the  risks  of  the  ojioratinn  on  thr  [uift 
of  all  coiK'orm'fL 
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■  ration,  tlie  r^tii^eon  Ahonld  run  over  in  his  nuTid  all  the  various  iutttrinneiiti} 
and  appliances  timt  may  possibly  \te  nHjiiinHl  by  the  several  i*ontiiigenfie« 
whii-b  may  arisi'.     }\c  sliuuld  nea  that  all   tlio  iiwnwsary  iiiiidenn-nts  aiv  at 

ft]ian<l,  and  in  workint;  onlor;  there  ran  ha  nothing  more  awkward  ttian  for 

■  the  surgeon,  at^er  making  his  Haps,  to  discover  that  the  saw  has  btrn  turgot- 
^ten,  or,  when  the  limb  has  been  removed,  tliat  lie  is  likely  to  nni  short  of 

■  ligntnres,  or  that  the  needle  with  which  he  proposrs  to  sew  up  the  wonnd, 

■  lxn»  no  point,  or  a  broken  eye.  Nor  is  tlie  inconveiiieiiee  t^i  the  oj«mtor  the 
wor«t  resnit  of  this  kind  of  improvidenee,  for  the  delay  causinl,  in  pi-ocuring 
the  niissinc:  articles  may  prove  very  prejudicial  to  the  patient. 

»Tho  instruments  neoilol  for  amputations  art^  a  tourmiiuet,  or  other  suitable 
nieuns  for  eontrollinji:  the  ciivulatwn  during  the  various  steps  of  the  opera- 
tion, knives  of  vurious  forms  and  dimensions,  saws  of  difierent  kinds,  bono- 
iii|Hior«  or  cutting  pliors,  a  pair  of  strong  forceps  for  holding  boae^  artery 
forcejis  an'l  tcnacula,  spring-clips  and  serre-fines,  ligatui-es,  retractors,  sutures 
Mand  suture  needles,  common  dissecting;  forceps,  and  scissors.  Besides  these, 
■the  necc^^ry  means  of  dressing-  the  slump  should  be  provide*! ;  laudanum^ 
olive  oil,  or  whatijver  substance  the  sui-geon  intends  to  ciiiploy  hs  u  dressing, 

Iailhosive  plaster,  sheet  lint  or  old  linen,  oiled  eilk  or  waxed  paper,  eharpie  or 
oakum,  Ijuudageg,  pins,  et^ 
TorRMQDET, — As  aln.'ady  mentioned,  the  first  attempt  to  contnd  bleeiUng 
<hiring  ati  aniputatiun  iipiK-ivrs  to  have  lieen  nuuie  by  Arehlgenes,  who  6ume- 
1    times  placed  a  fillet  amuiid  the  whole  limb,  and  somotimcH  tied  or  sewed  up 
Mtbe  vessels  at  a  point  almve  that  at  which  it  was  intended  to  amiinlate.     The 
■fillet  ana^veral  it»  purjKjse  very  imperfectly,  and  the  invention  of  \foi-ol,  by 
I  which  sticks  were  Uirust  under  the  baud,  and  twisted  arounil  so  us  to  a)m- 
preas  the  limb  tightly,  was  unquestionably  an  impmvcinenl.      Morel's  tour- 
nif^uet  iw  further  modified  by  Lwiran  i«  still  empltiye<l  occasionally  with 
advantage  in  caAca  of  emergency,  under  the  name  of  the  "garrof  or  '*  Sj>an- 
ish  winnlaaft."    The  best  tonmiquet  for  ordinary  UBe  ia  in  all  impoitant  points 
[the  same  as  that  intro<luced  in  the  early  i>art  of  the  last  century  by  Vetit, 
land  consiste  of  two  metwl  plates,  the  distance  between  which  mn  Ik;  regulated^ 
Iby  means  of  a  screw,  and  which  are  connecte<l  by  a  strong  silk  or  linen  Htrap, 
[which  is  meant  to  [lass  amund  the  limb,and  which  is  provided  witli  a  buckle 
prevent  its  slippiriK  (Fig.  105).     The  plan  which  I  have  now  for  a  good 
lany  years  n4loptwl  in  apfilying  the  tourniciuct  is  as  follows  :  The  surgeon, 
iking  an  oi-dinary  three-inch  or  four-inch  roller  bandage,  makes,  by  unrol- 
ling and  again  folding  one  end  of  it,  a  somewhat  flat  compress,  which  is  placed 
Binmediatcly  over  the  main  arterj'of  the  lirabatapoiutat  which  its  jiulsatious 
Ibiu  be  distinctly  recognized.    This  corapreea  is  fixed  by  a  few  cireular  turns 
of  the  Uindii'jc,  and  the  rest  of  the  roller  is  tlien  laid  as  a  second  compress 
eomewluit  obliquely  across  tlic  veescl,  so  as  to  Ibrec  inwards  the  first  compress, 
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aiul  keep  up  tlie  tension  even  if  tlie  tourniquet-plate  should  bo  slighlty 
iliaplactKl  to  one  or  the  other  side.  The  tourniquet  is  next  applied,  with  its 
plates  closely  ai»pmxiinated,  and  phiewl  immediately  over  the  compresaeas 
00  BS  to  cxurciM}  preuaurc  in  the  line  fmni  the  eoniprL^'U.>-s  thnnij^h  the  veriiiel, 

to  tlie  .snhjiieent  Uuie.       The  i*lrap 
***?■  '05.  irt  then  drawn  quite  ti^ht.and  se- 

cureil  hy  tlie  huckle,  when  a  few 
timis  of  the  screw  will  l>e  found  to 
<-oni])Ietely  control  the  eircuhition. 
It  iti  d<'«indilo  that  the  platen  of  the 
uifUlruiUL'iit  should  nol  Jx-  .sc-jmruted 
hy  moiv  than  luilf  the  K-ngth  of  the 
screw.  a8  if  wfpuruted  hy  ita  full  ex- 
tent, the  instrument  heeomee,  aa  it 
wei'Of  top  heavy,  atid  ia  apt  to  blip. 

It  18  tionietinH>s  !<iip|K>s4.>d  tliat, 
pi-ovided  tliat  theeoinjircMsK-iilHifd 
over  tlie  artery,  it  muki>  no  diflV-r- 
ence  to  wluit  )>an  of  t]ii>  limb  the 
touniiquct  ]date  is  applieil.  This  \a 
an  error,  a.-*  can  he  readily  iK-reeived 
by  refle<;ting  njfoiithe  nLeeuAnisiuof 
the  inHtrnrnent.  The  tonniiqnel  in 
ao arranged  that  itmakestf/iyw/  pre»- 
Hiire  but  at  two  points ;  imme<)iutely 
below  the  plate,  and  at  a  point  dui- 
metrically  opiwiwite;  at  every  other 
point  of  the  cirenrafereucc  the  pressure  pniduced  by  tightonit-^  l)io  strap  is 
<^i'/Uf  or  tftifiintj.  Hence  the  inevitable  ett'cet  of  placing  the  plate  elsewhere 
than  either  immediately  over  the  artery,  or  diametrically  opiM)*iite  to  it,  will 
be  to  push  the  vessel  more  or  leas  to  one  side,  when  the  ciirulation  may  not 
be  coutrolleil  though  tJie  iiiHtrumenl  be  applied  ub  lightly  uu  poi^eible.    Uenoe, 


TkiniAdan  toarnlqaal. 


Pig.  106 


Fig.  101 


fa 


■V 


Thji  4*14  tanmlqa«l. 


Stirnonwl'*  bor«*4ko*  lonrBl^wL 


whenever  it  i«  pmctieaUle,Ithe  tourniquet  plate  should  be  fixed  ae  abovedlrected, 
Uiiuieiliuiely  ovt-r  the  arU^ry  ;  when  this  eanuot  be  conveniently  4lone.  as  in  t\iv 
rAs*c  of  the  axillaiT,  or  In  tlmt  of  the  popliteal  artery,  it  should  be  placed  ata 
jHtlnt  diamctru-allv  oppogitOf  over  the  iK^int  of  the  Hhoiilder  in  the  oaee  of  the 
former,  and  just  aliove  tlie  jiatella  in  tluit  of  the  latter  vt.'seel. 
Various  other  forms  of  tourniquet  have  been  devised  by  surgeons,  but  mme 
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of  them  approftoli  in  value  to  the  iVinnliar  iiwtrumeiit  of  Petit.  The  fdd 
tournujvet  (I'ig.  lOti),  numbers  of  which  are  Bfimetinuis  distributed  to  troopB 
in  time  of  war,  eounisU  merely  of  a  strap  and  buckle,  with  a  pud  to  go  over 
the  arlery :  uiilesa  veiy  firuily  applied,  it  in  apt  to  do  liann  rather  thaii  good 
,  bv  obstructing  tlie  venous,  without  controlling  the  arterial  cir(*uhitioii,  and  is 
certainly  uiferior  to  the  Moif!  tourniquet  or  ^jmninb  windlass.  Other  iuistru- 
luents,  wliieh  setmi  to  me  better  adapted  for  the  compresinion  Treatment  of 
anennrtm,  or  for  toiuporiLry  employment  in  cases  of  accidental  hemorrhi^, 
than  for  u*e  in  amputations,  are  the  horsc-jfhw  or  ''^i^noronfs  tonnu'qyd  (Fig. 
107),  Sket/'s  toiirtiitfatt  (Fig.  108), Ifofj/'* c^nti^'  (Fig.  109),  and  Gross  9  arlnial 


Fie.  108. 


Fig.  l(K). 


RkvT's  tounlqitti 


Jtatiy't  «Uinp. 


romprrjfmr  (Fig.  110).     Under  certain  eircumstunces,  liowever,  at*  when  it  U 

clcHircd  to  eompi-usB  the  abdominal  aorta,  or  common  iliac  artery  [ireparjxtory 

ito  amputating  at  the  hifi-joint,  the  Petit's  tourniquet  is  inapphcable;  and 

ficre  the  grcateat  benefit  ma^'  bo  derived  from  the  iise  of  one  of  these  other 


Fig.  1  Hi. 


ingtrumenti».  The  compreiwor  first  employed  in  thirt  njicralion  by  Prof.  .Tfwojih 
Pancoust,  and  siuce  frequently  used  in  this  city  (Pliii!wU'l]i|iiiiHnr  lni>-j(uut 
amputations,  was  -i  large-sized  Skcy's  tourniqiV't.  to  whirb  Pnif.  Paneoust 
added  a  aecoud  pad  (Fig.  Ill),  f*o  a**  to  umke  very  deep  and  lirm  prwwure 

^H  >  Tbia  iuntruinimt  is  a«mc-tinuM  (.Tmlitt^l  to  Dtipujtmi. 
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niwii  tht?  aorta.  Without  knowing  of  i'rof.  J*ancoa«»t*s  operation,  Prof.  Lietei', 
fonuorly  of  Gla.«^ow  aud  Edbibui^h,  and  now  of  Kiiig'd  College,  I»adoa, 
adaiittiu  HfH-'y't^  I'huiip  to  tlie  aljduminal  uortu  (Fig.  112),  aud  tbi«  iiutrament 
is  thv  otK*  Keiiemlly  employed  in  Kneland.  I  Imve  used  Iw^tli  in  aiuputatiu|! 
at  the  liijKjoint,  and  liave  no  lionitfltion  in  declariug  my  prffcrenct*  lor  Prof. 
Lister's  instniment,  as  being  luuch  simpler  aud  mure  readily  adjusted  tlum 
the  other. 


ng.  in. 


Fi(.  112. 


Piinwil'i  aWnmlwl  lonrklqavt. 


LlftUt'a  aarlle  *Ma|irM»nr 


T}ieru  Imve  uIwuvh  bwn,  and,  probably,  always  will  Iw,  two  w>jo<ils  in 
©itomtive  surgery  :  tiiut  which  makes  light  of  the  lossof  blood,  looking  ui«oii 
it  as  a  tritiing  uiatter,  and  that  which  deprecate*  any  unnecessary  e)CT)enditure 
of  tlie  "•  ntal  fluid,"  considering  every  drop  tliiit  <'an  be  saved  a»  of  vnlae  to 
the  patient  Hence  we  find  that  some  surgeons  liave  objected  to  the  use  of 
the  tourniquet  in  umpulatioii,  preferring  to  rely  exflusively  ujjou  eonipreeeiun 
of  tlie  main  artery  by  tlic  tingeif*  "f  an  iwsistatit..  It  is  sjiid  tliat  the  tiinnii- 
nuut  produces  venous  congestion, and,  in  the  ciivnlar  opemtii'm,  intertV'ii-s  with 
the  necessary  muscular  coutniction ;  and  of  late  years  it  lian  been  imagined 
that,  by  inducing  venous  thrombosis  at  the  point  of  application,  it  predi»- 
ptjses  to  the  occurrence  of  pyremia.  The  last-men tionwl  objection  is  iiardly 
worthy  of  eerioua  consideration  ;  if  venous  throml>o»iis,  ptr  w,  were  the  cause 
of  pya-mia,  we  pln)uld  have  pyiennc  cwmplicHtions  in  aIui<H*t  all  c^ascii  nf  nini* 
pie  fracture.  By  taking  can?  to  elevate  the  limb,  or  even  to  surround  it  with 
a  tiim  bandage  applied Trom  below  npwarfls.  before  screwing  dnwn  the  tounii- 
quot,  the  interi'oronee  with  the  venous  <-irculation  may  Iw  n-thit-ed  to  n  muti- 
mum ;  and  nothing  can  be  easier  than  to  saw  off  an  additional  piece  of  bone, 
after  eecuring  tlie  vei^sels.  if  the  refraction  of  the  muscles  should  rentier  it 
neoeeaary.  Outbrii^'  ami  Ileuneii  speak  of  the  operator  comprttising  the  artery 
with  one  ]jan<I  whih-  be  amimtatiis  witli  the  other ;  but  such  unnecessary  feats 
Boem  to  me  rather  adapteil  to  i-xliibit  the  skill  and  Iwddness  of  the  suiwn 
than  to  pn>mote  the  welfare  of  the  patient.  Safety  sliould  never  be  sat-rinml 
to  brilliancy,  and  there  can  be  no  doubt  that  a  well-applied  touniiquet  rvndcn 
un  aniputation  safer  than  the  best  directed  manual  pressure;  for  while  this 
can  nnly  jirresl  tlio  flow  of  blood  throiijth  the  main  tnmk,  the  toundqact 
controls  all'  tlio  arteries  at  once,  and  it  U  often  the  suialler  vessels:  that  give 
the  most  trouble;. 
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KsMARCu's  APPABAtrs. — I  Imvi'  aliviwly  mentioiiccl  the  plim  of  elevating 
lie  liinli  and  baiidugnig  it  frtmi  hfluw  iipwardis,  bt'lbru  hiTuwijig  ilmvii  the 
tt<>uniui>iet.  ill  onler  to  itrevc-nt  the  h>^  of  venous  blood  bettiiles  conti-oUing 
irtorial  licni'trrliui^'.  Aii  imi>rovenit.'nt  u]xni  this  prowdun*  lins  liCfii  intixv 
luowl  wiThin  a  lew  yuan  by  an  Italiiui  surg^xtn,  Silvc«tri,  and  by  J'rfiinaroli, 
n  eminent  surgeon  oi'Kiel.  KsnmrdrH  a]i|)aratiiH  (Figs.  113, 114)  couaista  of 
gunvelaatie  bondage  and  tube.     The  bandage  i*i  luvimitely  upplicil  to  the 


Fig.  113. 


Kg.  114., 


BanKTcb'*  »lMtk  bMMiUc*. 


BaBMcli'aalMllc  uIm. 


limb  upon  wirn;li  the  opomtion  ia  to  l>e  {lerfomieti,  fnini  lielow  upwanU,  and 

rith  tiufficii'Mt  firjiMU'tw  txt  rtmder  the  part  quite  bloodli-Bi*.     The  I'laHtifitj*  of 

lie  bandage  renders  it  imtie*^^fj*t*ary  to  make  revcrbes,  and  with  a  little  t-are 

'le  whole  extremity  can  be  eoverud  in  witliout  leaving  any  gaps  tetwuen 

le  turns.     The  tube,  which  may  be  either  n»unil  or  flattened  (juj  iu  Fig.  114), 

next  wound  iinuly  four  or  five  tinicH  around  l-lio  limb,  at  the  i»oiiit  of  toi^ 

lination  of  the  haridago,  and  is  secured  either  by  tying  or  by  a  bnok  and 

chain.     The  liandage  bouig  then  removed,  the  part  is  letc  fully  expose^l,  and 

sntirely  free  from  blood.     In  the  early  days  of  "artificial  i(«'ha'niia,"  an  this 

lethotl  of  rendering  a  limb  bloodlesw  haa  been  called,  an  India-rubber  eord 

sometimes  urfetl  iiistaul  of  tin*  tube,  tbuH  niiiking  nmeli  firmer  fouslrie- 

>u  than  waa  really  nei-e^LRarVjand  leiuling  in  some  i-aseH  to  pamlyi^is  or  even 

jrene  of  the  limb  t*i  whith  it  waa  applied,  while  in  other  iiistaiietts  Tlio 

Jrotwure  of  the  bandage,  by  dislodging  cloti!  and  forcing  them  upwanU  into 

le  larger  veins,  laused,  it  U  said,  pulmonary  emholiMm  aiul  drath.     Hut  the 

)rin<:ipal  objection  that  ban  been  ui^ed  agaiuHt  tho  employment  of  KshiuitIi's 

Ipparatua  i»  the  liability  to  c»>iiiHw:utive  liemorrliage.    ThtTc-  is  no  doubt  that, 

anlesw  sptvial   precautions  be  obserVwI,  free  capilliM-y  onzintr  will  int-vitably 

jllow  wlien  the  tube  \a  removed,  ami  in  some  caftc^s  tins  luay  pmve  a  vi^ry 

tious  complication, :  thus  £  am  cognizant  of  one  eaac  in  whicli,  after  the  use 

the  ttibc  and  bandage  hi  au  excision  of  the  knee-joint,  papilljiry  bleeding 

m  when  tlie  tube  w:w  ri:!move<l,  and  eontimiCNl  until  (he  patient's  (Icath. 

^urious  plans  have  beou  ndonte*!  to  prevent  tliis  oozing:    Xieaiwe  advises 

omprtwsion  of  the  wound  witli  a  sjiongn  dipprd  in  a  tw<Hper-<x'nt.  snlution 

f  carbolic  acnil ;  Riedinger  applii^s  to  the  wound  a  ourrerit  of  itidueeil  elec- 

ricity;  and   Ksmarch  himself  recommends  that,  after  tying  nil  the  vessels 

jttt  can  be  found,  the  wound  sliould  be  closed  with  deep  sutnrct*,  dressed, 

lid  elevated  to  u  vtrtieal  jHwition  before  the  tnb».i  is  rtnioved,  and  that  this 

jsition  should  be  muintaniifd  fur  at  least  half  an  liour  afterwanls. 

The  plan  wliii-lt  I  have  myrtclf  adopted,  ami  which  I  can  confidently  rwom- 

)nd  jw  hfing  loss  troubloHomo,  and  at  least  as  Ratisfactory,  as  any  of  those 

It  have  l)een  mentioned,  is  based  upon  a  consideration  of  tlie  cuuftt:  of  the 

ipillary  ooating  referred  to.     The  firm  pressure  of  the  elastic  tubt?,  if  con- 

med  for  more  than  a  very  abort  time,  produces  tcmjiomry  ]iuralysis  of  the 
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vaeo-inotor  nen'cs  of  t}ie  fwirt  ntfected,  and,  m  a  consoquenco,  dilatation  of  all 
the  vewcls;  the  normal  contraction  and  retraction  of  these  does  not  take 
place,  and,  when  the  tube  is  removed,  profuw.'  bletxling  owurn  and  eouliuuoR 
until  the  ve!».s<?ls  reiriiiii  their  nulnnil  tune.  Now,  cxeejit  in  ai.'y-s  ff  necni^ia, 
ete.,  ill  which  the  blettling  ean  he  itwtruined  by  firnil/  wtutlin^  the  wminil 
with  lint  before  the  removal  of  the  tube,  it  \»  evident  that,  iij  <mler  to  pre- 
vent hemorrhage,  the  arterial  circuUtiou  should  still  be  ci)ntrolIed  after 
tube  huH  been  taken  off,  and  while  tho  vessel?  are  reeoverinjr  tliem^elv 
This  uiuy  be  tvnvenientlv  and  eft'ectively  done  bv  enmbiniM  the  use  of  !_._ 
ttibf  with  Ihaf  of  the  oruiuary  toitrmfjueL  My  |ilau  is  t<^i  place  a  toumiqaet 
in  pfjsition,  hut  not  wrewed  down,  over  the  main  artery  of  the  limb,  and 
then  to  apply  the  Ksni;irch  tube  a  few  iueheii  above  the  point  at  which  I 
intend  to  Hni])utate.  Ait  iMton  att  the  prineijial  veesela  have  been  i«e<'ured — 
and  tlictfe  shituld  be  readily  recognizLnl  through  a  knowlMlve  of  their  ana- 
tomical ivJatioiiK — the  touniiquet  plate  is  screwed  down  and  tno  ttibe  Pcmovi'd, 
No  hieeding  fnllowe,  because  the  cin*nlation  is  still  thnronjrhly  eontnOhtl  hy 
the  touniifinet.  wid  by  the  time  that  the  remaining  arteries  rc«'(iiiring  liga- 
tures have  been  lied,  the  vos«wU  will  have  regaineiJ  their  tone,  ami  the  lonr- 
uiuiiet  i-un  W-  withdrawn  without  any  risk  oi  blee<ling  following. 

In  aniiiutaliiHis  for  injury,  where  there  is  much  lacerotion  of  the  tiasaes,  I 
commonly  apply  the  PiimBn-h  tulw  without  tlie  elastic  bandage ;  in  amputa- 
tions for  diseaM%  however,  or  where  there  is  not  mueh  laceration,  and,  gew- 
rally,  in  o|H'rations  other  than  ainpiitation.lwtb  should  be  einjiloyed.  Xfni^J 
from  the  very  great  convenience  to  the  surtr«in.  in  many  cases,  of  haviiu;  1^1^^ 
Held  of  ojK'rution  free  l>om  blood  during  tiii^  uiaiiipulationin,  I  am  well  eitri- 
Tinceil  that  the  judicious  use  of  Ksman.-h':^  method  will  enable  u  <%-rtHtii 
number  of  lives  to  be  wived  by  oj>eration,  which  would  otherwioe  iiievitaWy 
he  lost. 

Various  ingenious  nuxlifii-ationA  of  Ksnian-h's  apjiiimtu?  have  been  sujf- 
gested  by  Foulis,  II.  I*.  Urownc,  C.  B.  Xaiiertnle,  and  other  cnrgeoni' ;  hot  I 
nave  no  i>erBonal  ext>ericntx'  of  luiy  of  the!*e  deviee»i,  of  the  pruetieul  valwof 
vluch  I  coiiless  to  have  sL>nie  doubt--*.  M.  IIotr/,e  de  I'Aulnoit  empluv?  a 
simple  band  of  caoutchouc,  applied  while  the  limh  is  held  in  a  verlioil  jjoo- 
tiou,  and  dispenses  with  the  preliminary  Imndage. 

Ampctatina  Kxivks. — ^The  knife  formerly  used  for  the  circolar  opcratioo 
had  but  one  edire  and  a  very  heavy  bock,  being  slmpeil  somewhat  like  a  a\dEJ« 
(Fig.  llii);  urnltt  very  good  knife  it  was,  eutting  through  the  wift  \)tta» 


Old  kDtr«  for  clrcnUr  nmimuUiMik 


almost  by  it?  own  weight,  and  dohig  its  work  in  a  very  satisfactorv  n«o- 
ner.  Tlie  modem  amputating  knives,  however,  whicli  are  inteD»ie(l  ^f 
ut*c  in  either  the  circular  or  the  flap  o|)emtion,  have  a  st)ar|)  fK>int  and  w* 
usually  dnnble*dge<l  for  an  inch  or  more  at  the  extremity  (Figs.  ll'i.  11'^. 
Tlie  length  of  the  knife  shonlil  l»o  about  one  and  a  ludf  times  the  diameter'^ 
the  limb  to  be  removed,  and  its  breadth  fn'm  thniH^-ighths  to  thret^f"»urtli* 
of  an  inch.  Thiin  a  knife  with  a  enlting  inlge  nf  eight  or  nine  uivln?  wi'' 
be  sufficiently  kmir  for  most  aniputntions  of  tlie  thigh,  while  one  witli  w 
edge  of  MX  or  seven  inches  will  be  ample  for  smaller  limits.  Uoub^-d^ 
cailim  (Fig.  118)  are  used  princi|ially  for  the  forearm  and  leg,  and  are  <*»• 
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veuient  iu  cleunng  the  iuteroeseoue  space  for  the  application  of  the  saw ; 
their  brea<ith  whouTd  not  be  grcjittr  thim  three-eighths  of  an  inch.  In  addi- 
tiou  to  the  uinpiitatiiig  kjiivt-s  wliit-h  hiive  bouii  described, the  *iUi^con  chould 

PlgB.  116,  117. 


,«MUC 


--»:'»»■%? 


tiapiiuilne  lintTM. 

PiR.  lis. 


D'jatiln-»nl|{cii  ntllD. 


nrovidwl  with  ono  or  mnre  Btrong  bistmirioH  or  sojiljiela  (T^ig**.  US',  120), 
rhich  should  be  about  three  inches  in  length,  while  for  removing  tlic  fingers 


Figs.  119, 120. 


BUhmry  kdiI  auil])*!. 


lit  will  be  found  advantageous  to  employ  a  very  slender  knife  with  ii  heavy 
I  back  (Fig.  121).    Two  inches  in  length  and  an  eighth  of  an  inch  in  widtn 


Vig.  121. 


KuLTt*  Fur  flii^'i'i  uiijiuuti'MiiL 


cmay  be  considered  miitable  dimensions  for  the  blailo  of  snoh  an  instniment. 

[Tliese  measurements  are  rather  smaller  than  iIioac  oniinarily  given  in  works 
IB  Operative  Suix<iry,  but  they  are  suoh  an  ray  own  pxperienee  Icadi^  niR  to 
iwommend.  Inuecu,  for  my  own  part.  I  greatly  prefer  a  small  knife  to  a 
irge  one,  and  nnt  nnfrefuiently  employ  wliat  U  called  a  "  mctftraqial  knife," 
rith  a  three-im-h  bladt;  (r  ig.  1*22)  for  the  largest  amputatiou^,  having  Ibuud 


Fl^.  122. 


Mf-:jr,nr[.'At   ku&fe. 


It  amply  siifficient  even  for  disarti<-nliilion  at  tlie  hiji-joint.     The  handles  of 

iniputating  knives  wlumld  be  lar^e  enough  to  uflbrd  ji  tinn  grasp,  and  if 
lade  of  roughened  ebony  aiti  lesii  likely  To  nlip  tliim  if  of  bone  or  ivory. 

Saws. — The  principal  varieties  of  saw  used  for  amputations  are  the  ordi- 
iry  llat^bladfd  saw  (Fig.  128)  aud  the  bow  saw  (Fig.  124),  of  which  my  own' 


former  Hccma  to  me  to  present  no  advantage  over  the  ordinarv  eaw,  while  the 
latter,  though  almoctt  indiiipeDsable  in  cortaiu  cxcisioiis,  au  of  the  knee,  Ajtpv*'* 
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be  less  well  adapted  for  amputations ;  it  hiii>  Ikwii  clairawl  for  it.  as  in  ita 
ivor,  that  lis  use  eiwbles  the  fiurgcoti  to  saw  the  Ixrne  iu  u  cun*tjd  direction; 

Pig.  127. 


B«u)iar*B  WW. 

mt  I  confeas  that  I  rcgai*cl  sinh  u  uiodo  of  dividing  the  bone  as  uudesirablc, 
[and  as  unnecessarily  incurring  tlie  risk  of  necrosis  and  subsequent  exfoliation. 

Cutting  I^likrs  or  Uonb-nipperb  (sometiTnes  known  as  Liston's  forceps*) 

are  hjmmI  in  ampiitiitioiis  tor  the  pur^KMe  of  removing  any  nmfifh  or  splintered 

edged  left  by  the  5*aw,  or,  in  operations  on  tlie  bands  or  feet  for  dividing  the 

phalanges  or  the  bones  of  the  metacarpus  or  metatareus.     The  whole  length 

^of  tlie  uietrument  may  he  from  teu  to  tivelvo  inches  (Fig.  128),  of  which  not 

Fig.  138. 


LUtoa'*  eiiUlii(  ttone  (ototpa. 

lore  than  two  inches  should  be  occupied  by  the  bladet*.     The  latter  shotdd 
|l>e  sharp,  and  nmy  coiivuniently  be  set  at  an  obtuse  angle  to  the  bandies, 
jwhich  should  be  very  strong  and  roughened,  so  us  to  obviate  aay  danger  of 
the  liaud  slippiug. 

Stboso  FoRCKra  for  holdiuga  projecting  extremity  of  boue  are  useful  in 
"•—  iu  which,  ampuUtion  is  rendered  necessary  by  avulsion  of  a  limb,  or  by 

Fig.  12S. 


7«rttiiB*OB'*UnB-JftV«J  totcept. 

oomrioand  fracture  in  which  the  injury  of  the  soft-tissues  is  so  extensive 
it  the  assiHtant  charged  with  steadying  the  part  to  be  removed,  cannot 
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obtain  ft  firm  gnup;  ofton,  too,  parturularly  in  the  cirenlar  operation,  after 
tliu  vei^ttetB  linve  been  eeeunnl  and  the  tourniquet  i^inoved,  it  nuy  Ito  ilioiight 
desirable  to  take  awayanadditiunal  segment  of  Iwtie,  and  then  it  will  ifrwitlr 
facilitate  the  surpiou  a  niauipulutions  with  the  saw,  if  an  asuifttant  holds  l\iv 
pi-ojeetiny;  eml  of  Ixme  witli  stroiij^  t'orrqih.  Au  excellent  inHtruinent  for  tlita 
purpose  irt  the  "lion-jawed"  forceps  of  Sir  William  Fergtwflon  (Fig.  12f')i 
Another,  atill  more  powerful  tbrm  of  instrument,  which  wars  the  uame  of 
Faraljcuf,  is  shown  in  Fig,  130. 

Pig.  130. 


nuatMaFa  IMMpi. 


AaTKiiY  Forceps  and  Tbnaccla  are  employed  to  take  np  the  cut  arteries 
(and  veina,  t<x>,  if  they  blee<l),  preparatory  to  tying  them.    The  l>e6t  form  of 


Fig.  131. 


rTMfcaprlbg  brcAp*. 


forwpA  ift  that  nhown  in  Fig.  131,  the  Idades  crossing,  and  being  kept  ohut  by 
their  own  spring ;  the  bl^eo  tbemselTes  ahoiUd  he  expanded  a  little  way 

Fig.  133 


Cktok  llM«*p«. 


above  tlie  points,  so  tliat  when  the  ligature  is  applied  it  may  roulilv  dip. 
down  without  inehidiug  the  ends  of  the  iuetrument  itself  in  the  knot.   Otber 


Fig.  1S3. 


SIM*  fonwiw. 


vftrieticti  of  forceps  are  made  to  tiisten  with  a  catch  (Fig.  132),  or  with  a  »\JM 
(Fig.  133),  but  the  spring  tbrccps  are  much  the  }>est.     All  of  these  vorietiel^ 
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are  included  undur  the  geuvric  Yuimc  of  the  "bull-dog"  Ibrwps,  the  uivuiition 
of  whk'h  i.s  Mt.triljLit*.il  to  the  lute  Mr.  Lihitnii. 

Dr.  Hodgeu,  of  St.  I>oiiis,  hiw  devifti^I  an  ingeriiou.s  fonii  of  arltry  fonx'jis 
by  which  the  vetwcl  is  diuwm  from  it*  tthciith  bv  the  weight  of  tbo  iiietrutnfnl, 
ft  cutting  slide  nerving  aftenvarda  to  divide  tlie  ligutiiro,  and  thiw  enabling 
the  operator  to  tic  the  artery  without  the  Jielp  of  an  aBsislaut. 

The  Ivnaculutn,  or  lilmrp  IkioU  (Fig.  184)  i«,  ujjoii  ihe  whole,  not  ho  coiive- 
uieot  on  instrtuuent  aa  the  forceps,  though  invaluable  iu  certain  ca^eH,  aa 


b 


Fig.  1S4. 


TsKftcalnn. 


I 


when  the  parts  are  matted  together  by  inflammatory  action  of  long-standing, 
BO  tliat  tlie  ve?ael«  eannot  ha  readily  seized  by  the  forteps,  or  when  an  artery 
bleeds  in  c1oe>o  proximity  to  tbc  bone.  In  some  case«  it  is  even  neecBsaiy  to 
take  up  a  mam  of  tissue,  including  the  vessel,  with  tim  te»a/*r///i,aiid  throw  a 
ligature  around  tlie  whole,  withdrawing  the  Het^nnd  tenaculum  before  the  knot 
is  finally  tightened.  Though  I  have  xuyy  often  prai-tiwed  this  ligature  rn 
MdSi^y  and  have  never  »een  any  evil  consequence  result  from  it,  yet  it  ie  better 
when  i>nictual)lo  to  dmw  ciicb  vessel  a  little  way  from  its  gbeath^  and  tie  it 
separately.  The  tenaculum  should  be  of  eofficient  wkc — an 
inch  to  an  iiu'h  and  a  quarter  in  the  transverse  portion  of  Fljr.  I3H. 

the  hook — and  not  tixi  much  curved. 

Besides  the  artery  fon^eiirt  which  have  been  deflcrihed,the 
surgeon  will  do  well  to  have  in  rca<liaess  some  serre-^fine^ 
(Fig.  13.5)  and  spring<lipH  (Figs.  13(>,  137),  which  arc  known 
here  by  the  name  of  the  late  Mr.  Nunneley.  These  are 
particularly  convenient  in  chkc,  after  the  removal  of  the 
tourniquet,  several  point*  sboiild  be  M-en  bleeding  simul- 
taneously. The«e  clips  ran  lie  quickly  apnlied,  bo  a«  to 
control  the  hemorrhage  temporarily,  luid  tiien  removed  one  by  one  aa  the 
Bui^cou  \a  ready  to  supply  their  place  by  ligatures. 


berre-Jlaet. 


Fig.  136. 


Fig.  137. 


XiBitla^'i  cltp>. 


Ligatures  may  he  ma<le  from  a  great  variety  of  materials,  such  as  eatgot, 
horwhair,  or  other  animal  substances,  silver  or  iron  wire,  or,  which  I  mueh 
prefer,  fine  whii>-c<)nl  or  strong  silk.  Avhn/d  iu/aturcfi  were  employed  by  Sir 
Astley  Owper  and  by  Dr.  IMiysirk,  and  in  the  form  of  the  carbolizetf.  etitgut 
UfftUurr.  have  been  rt^viviil  by  l*nit'.  Lister  and  his  followers,  aJid  arc  habitu- 
ally used  by  those  siirffcotis  who  employ  the  so-ealle<l  "antiseptic  method." 
The  late  Prof.  Eve, of  N'ashville,  thought  higldy  of  a  ligature  miwh-  from  the 
wicw  of  thx  decTy  and  "Sir.  Barwell  has  cmploye^l  liitatures  from  tlie  middle 
coat  of  the  aor-ta  o/  thr  oj-,  and  Mr.  T.  .Smith  and  Mr.  Croft  those  from  the 
tetuU)n  of  a  kangartin.  Metnllu-  (ig/tiurcs  were  userl,  aliout  fifty  years  ago.  in  a 
number  of  exiK>rimonts  on  the  lower  animala  by  Dr.  I^everi,  ol   kWyb.™*.., 
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aiwl  ••iiiiilitr  t.'X|H'riineiits  have  Ixnin  siiu-e  repeated  by  Sir  J.  Y.  Siiutuson  and 
by  Dr.  li.  llowunl,  of  New  York.  WliUe  both  auiiual  and  metallic  ligature* 
have  beeii  Wii|)loyeil  in  oj»cmtioiit(  u|>on  tlu?  liinnaii  Miibjecl  witli  Hufiicient 
tW'quoiH'y  to  loavi-  no  doubt  as  to  thoir  Bat'cty  and  efli<rien«*y,  I  linve  fioon  no 
evitlem-e  to  niake  me  tbunk  thein  in  any  way  bettor  than  the  hi'mjion  or 
rtilkt'n  li^tin'fs  which  are  moix'  generally  employed.  Indeed  silk  (whidi, 
liowever,  is  ityelt'  un  anintal  8ul>titan<.'e)  seems  to  me,  ujjon  tlie  whole,  the  bivt 
material  from  wliii-h  a  li>cHt"rc  estn  Iw  made*.  It  <«n  he  i-arljolized,  if  tlw 
«nrge<in  wish,  and  in  thiK  fonn  wiin  at  one  lime  u«ch1  by  Trof.  Li^t^fr,  and  wa«^ 
|irefcri'ed  to  catgut  by  the  late  Mr.  Maunder.  Silk  is  now  preftare*!  for  the 
surgeon 'h  nee  by  f>i'iitin<f  the  strands  instead  of  ttctstiug  them,  and  the  plaited 
ligature  ha«  the  advantage  of  much  greater  streugih  aw  well  an  of  grvater 
rt-adiness  m  applieution.  Silk  litfatures  should  be  about  eighteen  inoh(»  in 
length,  the  ordinury  skein  of  silk  which  einitaiiii*  ftbont  n'lx  vanity  tbiw  suf- 
Ht-ing  for  twelve  ligatures.  Before  utting  the  silk,  it  ithould  be  well  waxed, 
that  the  ligaturcB  may  not  become  entangled  with  eacli  other,  and  tliat  they 
may  not  slip  in  the  surgeon's  hands.  In  applying:  a  ligature,  the  bleeding 
vessel  is  caught  and  dniwn  u  little  fonvard  with  either  ttie  artery  foreepe  or 
tlio  tciiueuluui.  and  au  assistant  thou  thiviwts  the  thjxnid  around  it  and  ^ceures 
it  with  u  (Unilile  knot.  The  ligature  bIiouUI  he  ttghteneti  by  a  tirm  and  steady 
pull,  without  anv  jerking  movement ;  the  first  knot  should  be  made  with  Buf- 
ncieat  foree  to  divide  the  inner  and  middle  coats  of  the  artery,  and  the  second 
knot  adjusted  ao  as  to  prevent  the  first  from  slipping;  if  catgut  or  horwbiur 
be  employed,  a  third  knot  is  desirable.  The  best  form  of  knot  is  that  knovm 
by  Brtilorn  as  the  "  reef-knot"  (Fig.  138);  it  is  much  to  be  preferred  to  either 
e  "granny"  (b\.  140)  or  tlie  "sui-goon's  knot"  (Fig.  139;. 
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Fig.  U8. 


Vig.  130. 


Pig-  140. 
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It  i(*  customary,  when  many  ligatures  are  ajiplicd,  to  cut  off  one  end  rf 
each  and  bring  the  other  end  out  at  any  convenient  part — usually  one  8ii)(K— 
of  the  wound.  For  purposes  of  distinction,  both  enda  of  the  ligature  wlikh 
surroands  the  nmin  artery  may  bo  let^  and  knotted  together.  Il  hai*  Ihw 
proposed  to  bring  each  ligature  out  seiiarately  by  oii  independent  o]Hiiin;t 
through  the  covering  of  the  stuiup,  !«•  aa  to  allow  the  edges  of  the  wouml  w 
come  in  contact  throughout  their  whole  extent,  without  interni]itioii ;  bul 
a{iart  from  the  iuuouveuieuee  and  tlolav  which  would  be  omee^i  by  Huch » 
mode  of  procedure,  the  ligature  ends  tfiomselvcs,  being  brought  out  in  f«e 
or  two  grouiw,  serve  a  uiwfiil  puqiose  bv  attbrding  an  excellent  matDf  ^ 
dminage.  tShort-rid  ligiUures — that  is,  with  both  ends  cut  short — wereniiii^ 
employcfl  by  TTennen  and  a  few  other  sunrwms  in  the  early  (lart  of  thtj-iro- 
tury,  and  liave  been  revive<l  in  <'onncction  with  the  "antisoptu-  mclho<i"  ^ 
Prof.  Lister  and  his  followers.  .  If  short-eut  ligatures  are  uised,  a  [^K-rtVirattJ^ 
India-mblier  ilniinage  tubo  miut  be  employ^  to  allow  thii  (^cajH-  of  llu 


ISSTBIMENTS    BEgUIBED  FOB  AMPDTATIOS. 


677 


I  I 

Aaick  whu-h  are  always  pt^mrerl  out  in  an  amputatiou-wouiid  aft^r  the  opera- 
tion, but  if  the  orvliiiarv  fonn  of  ligature  be  adoptetl,  the  draiiiagu  tub*!  is 
luuully  uniiecerwary.  Other  means  *)f  cheiikiiig  tlie  bh*wiiiig  after  amputa- 
tion, sueh  aa  acupressure  or  some  of  ita  modificutioiia — filo-preasure,  etc. — or 
torsion,  raay  be  eiuployeJ,  uud  eadi  mt'tbod  is  advocated  by  excellent  Bur- 
geons. Tliese  will  \ni  fully  dcsfribwl  in  the  article  on  Injuries  uf  Blood- 
^yeagels,  in  a  t*ulisequent  volume,  and  need  not  be  further  considered  here.  I 
Hhavc,  however,  no  hesitation  in  expressing  the  opinion  that  the  ligature  is 
more  valuable  than  all  of  its  snlwtituttw  put  together,  aiid  in  certain^*  prefer- 
able m  a  meauj!  of  arresting  hemurrage  after  the  aperatiou  of  amputation. 

Thr  Rbtbactob  in  an  imp<irtttnt  part  of  the  ueceeeary  apparatus  for  aa 
iputation,  and  ita  value,  a8  haA  been  already  mentioned,  was  fully  reoi^g- 
lized  by  the  Burgeons  of  antiouity.  It  conaiats  of  a  piece  of  stout  muBlin, 
ix  or  ei^ht  inchw  wide  and  tnree  or  four  feet  long,  one  end  being  unlit  to 
le  middle  into  two  tails  for  amputattonet  of  the  upper  arm  and  thigli,  and 
»to  throe  tails  fur  those  of  the  forearm  and  leg  (x.'low  the  knee.  In  the 
fbnuer  c-aae  the  tailf*  are  wound  around  the  bone,  and  erowHid  ;  in  the  latter, 
the  raiiUlle  tail  \a  thrust  between  the  bones  and  the  others  ai-e  disposed  of  as 
Iietbre ;  both  ends  of  the  retractor  are  then  grasped  by  an  assistant  and  firmly 
drawn  upwards,  so  as  to  answer  the  double  puqiose  of  retracting  the  muscles 
from  the  l>one  and  of  protecting  the  soft  jmrta  from  beuig  injured  by  the  saw. 
The  muslin  retnu-lor  is  mndo  fi-esli  for  every  eswe;  certainly  a  ch*aiier  and 
better  plan  than  to  use  the  leather  retractor  of  Gooeh/Bromteild,'  and  other* 
Mbf  our  predeee»«ora. 

I    ScTUBEs. — Great  diversity  of  opinion  has  prevailed  at  different  times  as  to 
^he  propriety  of  utiiug  auitircs  in  the  dressing  of  amputation  womids.    The 
nncientJi  employed  them  as  one  of  the  muiiiH  of  arresting  hemorrhage,  and 
they  continued  to  be  thus  used  until  the  gciu'nil  adoption  of  the  ligiiturc;  and 
eminent  surgciin  of  Guy's  Hospital,  Suniuel  Sharp^  or  Sharjie — he  sjwflt 
lis  name  both  ways — revived  the  use  of  tlie  "crosft-atitch"  (an  old  device 
ijiloyed  by  Par^  and  Wiseraau).  to  i>revent  retraction  of  the  soft  parts  and 
voiisequeut  protrusion  of  the  bone,  and  in  both  hLs  ''Treatise  on  the  Opera- 
tions of  Surgery,"  and  Ills  "Oritieal  Knqnin',"  lauded  it  a**  not  le^s  valuable 
~ir  this  pur|Mxse  than  the  "double  incision"  of  Petit  uud  Cbeselden.     Other 
>urgO()n.s  have  rcprolmted  the  use  of  sntnrcs  altotjether,  piY'ferring  to  secure 
ippmximation  of  the  eflges  of  the  wound  by  the  use  of  compresjses  and 
mdages,  or  bv  the  employment  of  adhesive  plaater.     There  can  certainly  be 
>tfaiug  moreiiyudicioua  tliautosewup  a  stump  tightly,  as  if  to  hermetically 
kl  it,  without  making  any  provision  for  the  escape  of  effusetl  fluids,  or 
lllowing  for  the  unavoidaLIe  occurrem'e  of  swelling;  sueh  n  niiKle  of  drossitie 
10  wound  will,  in  the  course  of  a  few  hours,  pntbably  semi  up  the  patient^ 
and  temi>erature  in  an  early  develojimont  of  tmnmntic  fever,  and  it  will 
jrtuuate  if  the  mistake  is  discovered  in  time  to  cut  out  the  oftending 
Itltcbes  before  sloughing  is  iuevltable.    But  jjrovided  that  there  is  tissue 
nough  to  cover  the  bone  without  making  tension,  and  that  amjilo  drainage 
}  aftorded  either  by  the  ligature  ends  or  by  the  iutrotlnetinn  of  a  tube,  sutuit^ 
iiay  be  pro]ierly  employed  after  amputation,  and  present,  I  think,  many 
ivantages  over  other  methoils  of  closing  the  wound. 

The  best  nittUri'it  for  the  suture  is,  I  think,  silver,  lead,  or  malleable  iron 
catgut  is  luisatisfactory,  aa  not  keeping  ita  place  for  a  sufficient  length 

>  Cum  and  Praotfcnl  Rinnark*  <n  Sure«rr,  rcl.  II.  p.  330.     14t>nrlc1i.  1767. 
■  Cblrargieal  Obaerraliuita  ood  Cssi>e.  vd).  1.  p.  Ifi2.     Liotulon,  1773. 

VOL.  I.— 37 


AMPCTATIOISS. 

of  time,  while  the  motalllc  hiu  the  great  advantugc  over  the  Bilk  or  bemp 
suture,  that  it  can  be  tooeeued  by  untwisting,  ii'  there  be  too  much  teneion  of 
the  mrt^  witliout  being  entirely  witbdrawu.  Indeed  1  make  a  practice,  at 
the  tirst  renewal  of  the  dresaing  after  an  amputation,  of  trying  even?  suture 
point  in  bucccssioq,  und  untwisting  it  a  little,  if  it  eccnia  to  be  applied  too 
eloaely.  The/orm  of  suture  adapted  for  amputation  wounds  is  the  intm-uptrd 
auturct  and  itM  points  should  be  at  lea^t  half  or  tiirce-quartore  of  an  inch 
apart.  If  silk  be  employed,  it  is  tied  in  a  reef-knot  (as  tn  tlie  ca^tc  of  liga- 
tures), but  if  wire  be  us»>d,  it  is  twisted  with  four  or  five  turns,  and  the  ends 
then  cut  smoothly  ofi";  it  is  well  to  take  the  precaution  of  twisting  all  the 
stit^jhct^  in  the  c^mc  direction,  for  greater  couvcuiencc  in  untwisting  If  this 
should  be  ibund  nooo^sary. 

Needles,— The  ordinary  "surgeon's  needle"  (Fig.  141)  anpwere  every  par 
poae  in  introducing  the  suturoii  after  aiiiputatitin,  whatever  niatmal  for  the 

KUture  be  fniployed.  Tlic  ncetlle  should 
be  rather  large,  strong,  and  either 
straight  or  but  slight^  curved.  It 
sliould  be  provided  with  a  lance-[K>int, 
that  it  mav  reuiUly  penetrate  the  tissues, 
add  should  have  a  large  eye  tlmt  it  may 
be  tlireadcd  without  difficulty.  Ncedlei 
are  made,  to  be  used  with  wire,  with  a 
gnwve  on  either  side  at  the  eyed  end; 
but  tiie  wire  very  seldom  rests  in  the 

froove,  and  the  ad\-antage  of  this  modi- 
ctttiun  irt  more  in  theon*  than  in  reality. 
Other  needles  have  been  nuulc  with  t 
fermilL'  si-rew  worked  in  the  blunt  etui, 
for  the  wire  to  be  screwed  into  it ;  but  the  wire  is  apt  to  become  detached  at 
inconvenient  moments,  and  upon  tiie  whole  I  am  disposed  to  regard  the  old- 
fashioned  needle  as  <juite  as  satis&ctory  as  any  of  its  subetitutea.  If  the 
flajis  be  unuaually  thick,  it  may  be  convenient  to  employ  a  needle  with  i 
hajidle,  and  an  eye  near  its  point  (Fig.  142),  like  that  employed  in  the  open- 
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tion  of  stj'angulating  u  ncevus.  The  wire  with  which  a  needle  is  annc<] 
should  be  abuut  eigbteeu  uiches  long,  and  should  be  passed  through  the  eio 
for  an  int-h  or  an  inch  and  a  quarter  of  its  length,  and  then  folded  cvenV 
upon  itself,  mthout  tun.'^ting ;  its  thickness  shoula  bo  in  proiwrtion  to  the  eiw 
and  weight  of  the  flaps  which  it  is  intended  to  hold  togetner,  and  it  should 
be  flexible  and  emoDth,  and  quite  free  from  kinks. 

Vlg.  143. 
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BnescTDfo  Forceps  (Fig.  148)  are  employed  to  seize  projecting  nerves  or 
tendons  which  may  require  to  be  cut  off,  ami  to  aid  in  adjusting  the  satnro. 
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Scissors  of  various  sizes  and  sbapcs  are  used  in  an  amputation.  There 
abould  be  one  pair^  strong,  and  with  blank's  set  at  an  m\gh  (Fig.  144),  for 
cutting  plasters  and  bondages;  a  iw,ir  of  ordinary  "surgicul  HciHsors,"  nbarp 
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and  Btrong,  for  cutting  ligatures  and  sutures;  and  a  third  pair,  with  blades 
carved  on  die  flat  (Fig.  145),  also  sharp  and  strong,  for  retrenching  protruding 
nen>*ea,  tendons,  and  masseg  of  fascia. 

Boflidea  the  various  instruments  required  for  an  amputation,  and  the  neec»- 
sary  dresaingis,  the  surgeon  should  sec  tliat  there  are  in  readiness  plenty  of 
clean  (^po^ge8  of  a  convenient  size ;  warm  and  cold  water ;  u  liot-waler  «in, 
or  spirjt-lamp,  lor  heating  strijw  of  adhesive  plaster,  if  tlie  oitlitiarv  otHciiud 
plastt^r  is  to  be  employed — what  is  sold  as  the  **  American  Surgeotis^  ailhesive 
plaster,"  though  somewhat  more  expensive,  is  a  more  convenient  article, 
adhering  without  bein^  warmed ;  an  efficient  stj-ptic  for  controlling  capillary 
hemorrhage;  and  a  little  white  wax  for  plueging  the  medullary  cavity  of 
tlic  bone,  if  that  should  be  the  source  of  trouSlesomc  bleeding. 


I 


Operative  Metuous  Employed  in  Amputation. 

All  the  various  methods  of  amputating  may,  as  heretofore  mentioned,  be 
r^artled  simply  as  motlifi cations  of  the  two  priiicipttl  modes  already  interred 
to,  the  flap  and  the  circular,  'llius  the  oval  uperution,  as  perfected  by  Scou- 
tettcu  and  Malgaigne,  is  a  variety  of  the  ciri'-ular  method,  while  the  difFcrent 
plans  of  SediUot,  Teale,  Lee,  Stephen  Smith,  eU:.,  may  all  be  considered  as 
modificatioDB  of  the  flap  operation. 

CiRctTLAR  Method.^M.  Foft,  One  of  the  most  recent  French  imters  on 
operative  surgery,  eiiuTueratos  no  loss  than  seven  varieties  of  the  circular 

2>eratioii,  distinguii^hiiig  tliem  as  the  procedures  of  AUinKon,  Benjamin  Bell, 
runninghansen,  Dewiiirt,  I,.<mis,  Malgaigne,'  and  J.  L.  I'ctit.  The  peculiari- 
ties of  moat  of  these  methods  have  been  sufficiently  indicated  in  tlie  section 
devoted  to  the  History  of  Amputation,'  and  I  may  add  here  that  the  special 
feature  of  BrunuinghausenV  plan  consisted  in  ditisecting  up  a  cuff  of  skin, 
as  done  by  Hey,  Bell,  and  Alanson,and  then  cutting  the  muscles  and  bone  on 
the  same  plane,  and  that  of  Mjjlffaigne's  operation  in  i-ombhiing  the  pecu- 
liarities of  both  Besault's  ami  Belt's  methods,  making  thus  what  he  called  a 
*'  quadruple  incision.'"*  Tlie  circular  operation,  as  ordinarily  practised  at  the 
present  day,  is  in  all  essential  particulars  the  operation  of  Hey,  Bell,  and 
Alansou,  and  is  performed  as  follows: — 

The  part  to  Ijc  operated  upon  having  been  washed  and  shaved,  and  tlie 
Xient  Dcing  thoroughly  under  the  influence  of  an  amestlietic,  he  is  brought 

I  Mal|&[gne  hinuinlf  enumerated  miAt  methods,  exotufiivo  nf  his  oini, 

*  Vide  SHpra.  pp.  587,  .^58. 

*  Muucl  d<!  mMeviuc  op«rAtoir«,  3c  4dit.  y.  2»0.     Psrl«,  1840. 
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to  tho  8i<le  or  foot  of  the  hod  op  operntitie  table,  in  such  a  way  tluxt  tho  litnb 
to  be  removoJ  shall  project  fiiirly  over  tbo  v*\}^v.   Tlie  jtatient  i^hould  be  Trell 

Srot*jcted  from  Uie  cold,  und  a  coarHO  blanket,  or  a  tray  containing  bran  or  saw- 
UBt,  should  l>e  place<l  on  the  flnor  to  catch  the  blood.  The  oircniation  ii 
then  to  be  ooutroUed  by  the  adjustment  of  the  tourniquet  with  or  without 
Esmaix'h'a  tube,  as  already  described,  or  in  certain  situations  by  the  pressoiv 
of  an  flAiifitant'B  Snger,  or  by  means  of  a  wrapped  key,  oa  will  be  iierticularly 
explained  when  we  come  to  sitL-ak  of  amputatiuna  at  the  Mhouliler,  If  the 
appHoation  of  the  tourniquet  is  entrusted  to  an  assistant,  the  surgeon  should 
at  least  see  for  himself  tliat  the  compres«  is  accurately  placed  over  the  main 
vei<j«el,  and  that  tlie  strap  ts  drawn  sufficiently  tight  tor  the  pulsation  of  the 
artery  below  to  be  aiTcstcd  by  a  few  turns  of  the  screw.  The  circulation  being 
under  control,  one  aiujlstant  is  deputed  to  take  special  charge  of  the  tourni- 
quet, n  second  to  maimge  the  anawthetic,  and  a  thini  to  hold  tlie  limb  in 
whatever  i>osition  may  l>o  t*<mvenioiit  for  the  operator.  A  fourth  assistant 
may  hand  the  instruniientii,  or,  whioh  I  prefer,  tliese  may  be  arranged  in  a 
tray  at  the  surgeon's  right  hand,  in  the  <trder  in  which  they  are  to  oe  U8C<1, 
so  that  he  may  readily  help  himself.  The  operator  should  stand  with  his 
Irfl  hand  towards  the  patient's  trunk ;  thus  in  amputating  the  riffht  lower 
extremity,  tho  surgeon  wtaiuls  at  the  patient's  right  side,  while  in  removing 
the  ffji  leg  or  tliigh  he  stands  betwetm  the  ]>atient  s  Undjtt.  In  amputating  the 
right'&mi,  he  Rtaiids  facing  the  patient's  fctft ;  but  in  amputating  the  Itit  arm, 
he  faces  the  patient's  head. 

Almost  all  of  the  older  surgeons,  beside  the  fillet  or  baud  with  which  they 
tried  to  control  the  cireulatiou,  before  tlie  invention  of  tho  touniinuet,  applied 
other  bands,  one  above  and  one  Iwlnw  tlie  jwint  at  which  the  Hmlj  was  to  l»e 
removed ;  those  were  to  serve  the  triple  purpose  of  numbing  the  ]>atient'9 
sen)*ihility,  of  preventing  the  muscles  from  slipjiing  or  iK'ing  jerketl  away 
from  the  knife,  and  of  furnishing  a  guide  for  the  surgeon's  bicision.  But,  as 
Biihut'  verj'  justly  obsei-ved.  witli  a  gcKxl  eye  ond  a  shari)  knife  (and  every 
surgeon  should  possess  both  of  these),  such  clumsy  helps  to  the  operation  are 
d^uitc  unneeossary. 

In  luikiug  his  first  incision,  the  surgeon  should  steady  and  draw  the  skin 
of  tho  iJbtient's  limb  upwards  with  his  left  hand,  while,  st*K»piiig  aomewhul, 
he  carries  hie  riglit  hand,  holding  the  long  knife,  aixjund  the  luub,  »<>  tliul 
the  back  of  t}ic  knife  shall  be  directed  townnls  Ins  own  face.  Sinking  llio 
hwl  of  tlie  knife  then  firmly  into  tlie  flesh,  he  makes  a  circular  swt-ep  an)uiij 
the  iMirt,  rising  as  he  does  so,  and  thus  completea  the  whole,  or  nearly  the 
whole,  of  the  cutaneous  incision  with  one  motion.  A  few  light  touches  with 
the  Nime  knife,  or  with  a  scalfiel,  serve  to  free  any  ^wints  at  whicli  the  skin 
nuiy  be  still  adherent^andpeiinit  considerable  retraction  to  be  at  once  etfecteiJ. 
If  the  limb  be  ^leader,  this  degree  of  retraction  luav  be  sufficient,  but  it  is 
usually  necessary  to  diss«.!i-t  uy,  by  rapid  strokes  of  tlie  knife,  a  cuff  of  skin 
aiitl  fascia,  about  Imlf  as  long  as  the  nmb  is  thick.  The  first  incision  should 
go  completely  do%vn  to  the  muscles,  aud,  in  dissecting  up  the  cuff,  the  edipe 
of  the  knife  should  be  kept  constantly  directed  towards  the  deeper  structure-, 
an  othenvisc  the  nutritive  vessels  of  the  skin  will  bo  endangered,  and  slough;, 
ing  will  be  apt  to  follow.  If  the  Hmb  be  conical  (as  in  the  calf  of  the  le  " 
there  will  be  great  difficulty  in  reflecting  the  diiisected  cufl",  and  the  surge 
will  tlien  find  advantage  inniakingaloiigituduial  incision  nn  one  or  thcotlf 
side — a  modification  of  the  ordinary  procedure  which  BetUllot*  attributes  to 
Lacaucluc.    This  incision  supplied  a  convenient  point  for  bringing  out  the 

•  fRarnw  cliinirgloflW  de  P.  J.  DmhoU.     Soooude  p»rti«,  p.  490.     Fwil,  IT*8, 

*  TratU  do  iu>6d»ciiii9  opiralotn)^  totue  1.  p.  3:^2.     Pmtit,  1853. 
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ligaturea,  and,  if  it  lie  made  in  a  somewhat  dependent  poeition,  serves  also  a« 
an  exwilent  avenue  tor  drainage.  When  the  skin  cufl  has  been  evenly  tlis- 
aectod  buck  to  a  eiui&cieut  Ucigbt,  the  surjccou  a^^in  applies  the  long  knife, 
as  before,  and  cuts  through  the  niuaclefl  unit*  <lowm  to  the  bone.  A  wide 
gap  is  uistantly  pnxliiced  bv  the  retraction  of  the  divided  miweles,  but  it  BtiM 
remains  to  Kovor  tlieir  atta^-liments  to  the  periosteum,  and  to  push  them  np- 
wartlji,  either  with  the  finger  or  the  handle  of  the  scalpel,  so  as  to  leave  the 
bone  bare  for  the  extent  ol  about  two  iuchee.  If  the  limb  contain  two  bones, 
the  inten'Sbcouii  tissues  are  divided  with  the  scalpel,  or  with  a  narrow,  double- 
edged  catliii,  luid  tlic  adjoining  surfacee  of  the  bones  cleared  iu  the  way 
alri'ady  der«'nbLil. 

The*  retraetfir  is  next  adjusted — itA  middle  tail,  in  the  ci\A(i  of  the  forearm 
or  leij,  txnng  thrust  between  the  bones  with  the  linger,  tlie  handle  of  a  knife, 
or  a  piiir  of  foreeps — its  Ixxly  carefully  spread  out  over  the  soft  JpartSi  its  tails 
crossed,  and  the  whole  lirnilv  drawn  upwards  by  au  a**ist«iit.  The  next  stop 
is  the  rawing  of  the  bone,  which  is  to  be  done  at  the  highest  point  at  whit-n 
this  has  been  expoee<L  (Fig.  146.)    Some  writers  lay  great  stress  ujiou  the 

Pig.  U6. 
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importance  of  dividing  the  periosteum  with  tlie  knife,  before  applying  the 
eaw;  but  I  must  confess  to  a  belief  that  in  practice  this  is  more  often  talked 
about  than  done.  Tho  saw  should  i>c  held  lightly  at  first,  and  drawn  back- 
wanlK  (from  heel  to  point)  so  as  to  make  a  groove  for  itself,  and  thus  avoid 
sniiiitering  the  bone;  if  there  are  two  bones,  they  arc,  usnallj,  diviiled 
Rinmltaneouslv,  or,  if  tliis  canuot  convemently  be  done,  the  Hmaller  before 
the  larger.  Koax  and  Malgaigue  advise,  however,  and  I  think  with  i-ea^in, 
that,  in  tho  case  of  the  leg,  the  tibia  should  he  divided  first,  and  then  tlie 
fibula  at  a  jioint  about  half  an  inch  higher.  It  is  usually  directed  that  the 
Brtw  should  be  held  vertically,  so  tliat  the  bone  may  not  Ixj  broken  through 
by  tlie  weight  oi'  the  limb  before  it.*5  section  has  bwm  completed.  For  tlte 
same  pur|K)se,  the  assistant  who  has  cliarge  of  the  limb  should  hold  it  up 
firmly  and  not  allow  it  to  drop,  but  at  the  same  time  should  not  elevate  it  so 
much  as  to  make  the  saw  bind. 

As  soon  as  the  limb  is  off,  the  surgeon  turns  his  attention  to  the  cut  ves- 
sels, taking  up  first  with  forceps  or  tenaculum  tho  prijicipal  arteries,  and 
afterwanU  securing  the  muscular  and  other  small  branchcw.  loosetiing  tlie 

av  indie; 


tonniicjuet  for  a  moment,  if  necessary,  that  the  gush  of  blooil  may 
''    '    j.»obition.     If,  as  I  have  advised,  the  Ksiuarch  tube  i>e  usei' 
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(o  the  touniiqiiet,  the  latter  should  l>e  screwed  dovni,  and  tlie  former  penmved, 
»H  stKiii  as  the  principal  vessels  have  heen  ligated.  Some  difFerciifrf  of  opinitiai 
exists  among  surgeoiiR  ob  to  the  advisahiliity  of  tj'inc  veins  after  an  nmpiita- 
tion ;  while  not  otten  necessary,  it  is  so  occasionally,  tor  large  veins  will 
sometimee  bleed  protusely  even  after  the  removal  of  the  tourniquet ;  and  the 
risk  of  phlebitis  aud  pywrnia  wUieh  was  formerly  aupposcd  to  be  incurred  hy 
tying  n  vein,  has  been  over  aud  over  again  shown  to  ho  purely  imaginary. 
My  own  practice  i«  to  tie  them,  ot^en  iiuIchkI  including  the  artery  and  its 
vena  tmniies  in  tlie  same  ligature,  or,  in  the  case  of  auch  u  large  veiy*el  a**  the 
brachial  or  the  femoral,  typing  the  artery  tirst  M>[turatcly,  and  then  throwing 
a  second  ligature  around  it  and  the  vein  together.  The  eiirgeon  having 
tK'eurcd  all  tne  vcstK^ls  that  can  be  found  bleetling,  the  surface  of  the  8tump  uiay 
he  washed  with  a  styptie,  in  order  to  check  any  capillary  oozing  which  may 
still  |iersi»t;  various  8iib#tanceft  may  ho  Ut*ed  for  tliis  iturpose,  such  as  the 
"  Aqiui  Pagliari,"  or  the  "Aqua  Biuelli"— the  former  eoutaining  benzoin  and 
alum,'  and  the  latter  no  lct»a  tluin  twenty-six  dift'eront  astnngent«  oraniniati^-:* 
of  vcgetal'le  origin' — ".>r,  which  U  m  efficient  aud  at  least  as  couvenient  »& 
any  other,  simple  diluted  aUohol. 

Before  closing  the  wound,  the  Hui^eon  examinett  the  eawn  end  of  the  hone^ 
and,  if  any  projecting  spicula  has  been  left,  cuts  it  off  with  the  plierft:  he  abo 
retrenches  auy  temlons  or  nervea  that  hang  from  the  en<l  of  the  r^tump,  hy 
diiiwing  them  out  with  the  ordinary  di(<.'<ecting  fon^eps,  and  snipiiiiig  them 
<irt"  with  scitwini  curveil  on  the  flat.  If  hlL'e<ling  proceeil  fri.ini  the  bone  itself, 
ti  may  l»e  most  conveniently  arrested  by  amung  a  p«'llct  of  »oftcned  white 
wax'  with  a  wire  (to  facilitate  withdrawal),  ami  tiieii  protwiug  it  finidy  againt>l 
the  bone  »o  as  tojihig  \U  medullary  cavity;  the  wax  may  m  removed  at  ihe 
first  or  second  dresising  oi'  the  stump,  coming  away  without  difficulty  along- 
side of  the  ligatures.  If  a  vessel  iu  the  jieriosteum  blee«l,  and  cannot  betieo^ 
it  may  !«;  secured  hy  acuiM^essure,  applie*!  either  hy  the  Abenlccn  or  "twist" 
niethml,  or  hy  the  thini  method  of  Sir  J.  Y.  Simjisoii. 

The  stump  I>etug  at  length  dry,  the  ligatures  are  disentangled  from  each 
fither,  and  hrouglit  out  in  one  or  more  bundles  as  may  be  found  convenient- 
The  skill  cuff  is  then  drawn  down  over  the  feoe  of  the  stump,  and  the  wound 
is  elo*e*l  with  sutuiv*,  convertiug  the  circular  into  a  Imear  incision,  anii  in 
iiTiy  direction  which  the  openitor  may  prefer — Jiorizoutal,  oblique,  or  vertical- 
it  makes  very  little  if  any  ditferonce  which  l>e  chosen. 

Modifier  Circular  Ofbration. — This  moilo  of  amputation  (Fig.  147), 
which  atfonis  an  excellent  stump,  ap]>ears  to  have  been  suggested  more  than 
forty  yejLTs  ago  by  the  late  Mr,  Liston.*  and  was,  with  an  important  modi6-j 
cation,  extensively  practisod  afterwards  by  the  lateMr.  Syme.*  Liston's  ptai 
was  to  iniikc  two  tteniilunar  llaiw  of  integument  only,  divirle  the  muscles  hy 
A  cini-ular  incision  where  the  sVin  flaps  joined,  ami  saw  the  bono  h«  in  tlw* 
orrlinary  I'in'ular  nietht>il;  Syme's  mcKlification  con8iste<l  in  dissecting  up  a 
ouft'  of  akin  for  some  distauix'  alnive  the  point  of  junction  of  the  seniiluiiar 
flam.  In  either  form  the  procedure  may  no  looked  upon  as  au  ordinary  cir 
eufar  openUiou,  in  which  the  cuff  of  skin  has  been  slit  upon  both  fiideB,ad|j 
the  ungles  trimmed  off.    It  is  )>articularly  adapt,e<l  for  operationB  on  tnuacul 

'  Bnllflin  lie  Th^rnpputiqni*.  t.  xlif.,  itnd  SKiliHot.  op.  cit.  p.  218. 

*  BouchanlM,  AnnQalrt*  de  Tlu^r«peatiqu4>  poor  tS43,  p.  227. 

*  KIMltiRer  pri>f«r8  a  plug  v(  Mtgul,  irhilo  ullioni  omplujr  a  pledget  of  JUit  nr  u  plog  at  1 
Vax,  hoiTer«r,  mmdi  U>  me  to  b«  tlio  l>e«t  materiftl. 

*  Klt-iDBntR  of  Sargerr  (I84l>>t  mllleil  b/  Prof.  8.  D.  Orou,  p.  042.     Fhilad*  IpIiU.  IMS. 
■  FriDciplra  of  Sorgarr,  4tli  edition,  pp.  148,  14D.     I»tKlnii.  1856. 
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Hmbtf,  where  it  fully  merits  Mr.  SkeyV  encomium,  that  it  "19  really  a  ^od 
operation,"  and  I  prefer  it  to  auy  other  for  anumtatioiiB  at  or  above  the  middW 
ot  the  thigh. 


Fig.  147. 


\ 


AffipcCBlloa  of  Iblffb  li/  nodlflvd  vlmUt  maibuii. 


Slliptioal  Opbbation. — Thi»,  whit-h  la  often  spoken  of  ui)  a  \'ariety  of  the 
ovfti  method,  and,  on  the  other  hand,  as  a  modification  of  the  operation  by  a 
ftinj^l*^  flap,  in  attributed  bv  Sedillot,  G^iierin,  and  other  Froncli  writers  on 
Operative  Surgery,  to  a  Belgian  surgeon,  Soupart,  of  Lifege,  but  was  practised 

I^.  148. 


AapniMlon  u  elbov  bjr  •Illptl(«l  Ufltliad. 


au  nil  improvement  on  the  circular  method,  in  amputations  below  the  knee, 
"by  .Sharpc,'  of  Guy'a  Hospita.1,  in  t}ie  middle  of  the  lust  century.  Tt  is  por- 
tuulaj-ly  adapted  to  amputations  at  tlic  kuec-aud  elbow-joints, and  eapecially 
the  latter.  (Fig.  1 48.)  The  inci-siciu  constitutes  a  perfect  ellipse,  coming  below 
tlic  joint,  on  the  least  vnsL-ulur  side,  hv  a  space  equal  to  tho  diameter  of  the 
limb,  and  tho  resulting  flap  being  folded  upon  itself,  bo  aa  to  nuike  a  short 

■  Tri-utba  on  tliv  O'pentioiut  uf  8urg»ry,  page  W6.     Ninth  wHtion.     LoBdon,  I7li9. 
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curved  cicatrix  on  the  side  of  the  veseeU,  thuu  making  an  excellent,  non4d> 
herent  covering  for  the  boue. 

Oval  Opeiiatii>n. — The  oval  o/nrrotioti,  or  that  of  Sooutoltcn,  may  be  repanl- 
ed  na  a  muditicatiou  of  the  cimilar  method,  the  ttkin  ciitf  being  Alit  ti}kOii 

one  Hide,  and  the  comers  tiinmied  oQ'.  Occa^ioitally 
practised  in  the  latter  part  of  the  laat  and  at  the 
ueginniiig  of  tliitt  century,  by  LaMus,  Larrey, 
Guthrie,  and  other  tmr^iins,  tliis  mode  of  ampu- 
tating wa»*  tirnt  rcdm-wi  to  u  system  by  St-outetttu, 
of  Lille,  in  IR27.'  We  may  reoo^iizo  two  Mih- 
Turietiee  of  tliis  o|>eration  (Fig.  141*): — 

(1)  Method,  of  ScouMteJi.—lti  this  (Fi^.  149,  AX 
on  inciMou  in  begun  on  the  cater  aide  ot  the  linin, 
uml  oarrie*!  nbliqut-ly  domiwardR  for  a  di->lH[ice 
aWmt  equal  t*j  tte  diameter ;  tlien  continued  tnui0- 
verf«ely  acrom  the  inner  tido  of  the  limb  (or  that 
which  contains  the  great  vessels),  and  obliquely  up- 
wards again  to  meet  the  first  iueii;ion  at  an  acute 
angle.  Or  the  «ame  object  ma^  be  accomplished  by 
making  first  two  oblique  inoisiona,  rertt-nibling  &n 
hi  verted  ^Y.and  johihig  them  below  by  a  iran>vfi>e 
cut. 

(2)  Method  of  iVrtA/ai*?/!^.— This  (Fig.  149,  B), 
which  is  called  uy  French  writers  the  o]H'ratioii  oi 
rfUfitette^  from  the  **  rHcket-phiiiwd"  form  of  the 
wound,  is  preferable  n»  aflbruing  u  better  cot- 
ering  for    the    b«ine    at   the    uii|»er  [tart   of   tb« 

incision.  Malgaigne  particularly  recommended  this  operation  for  nmpu* 
tation  of  the  thumb,  but  it  is  etjuallj*  appliealde  to  <ither  i-iirtit;  it  consistti*  in 
making  a  longitudinal  incision  on  the  outer  e^idc  of  the  limb,  cxtcndiuffH 
short  oiBtance  above  and  twice  an  far  below  the  i>oint  ut  which  it  ia  intenued 
to  amputate;  the  lateral  bnuiches  of  the  oval  inciaiou  are  made  to  Btart  front 
the  junction  of  the  middle  and  lower  third  of  the  longitudinal  ineiriion. 

In  both  of  these  varieties  of  the  oval  methwl.  the  wound  \h  brought 
together  in  a  longitiulinal  direction,  the  operation  herein  ditlering  widely 
from  the  elliptical  method  described  above,  m  which  the  resulting  cicatrix  » 
a  tnotsvcr^  one. 

Single  Flap  Operation. — This  %ra8  the  original  method  of  Lowdham,  and, 
as  improveil  by  Verduinand  Ciarengeot,  may  still  be  oc<-asionally  re»orfcd  to 
with  advantage.  In  ni(»9t  cases,  no  doubt,  either  the  double  flap  or  the  cir 
cuUir  oiH'mtiou,  or  one  of  the  modifi<3itions  of  the  biter  which  have  alnwljf 
been  relerred  to,  will  enable  the  Rurge<.w  to  obtain  hufficient  wivering  fur  the 
bone  while  dividing  it  ut  a  lower  point  than  could  lie  done  were  the  riup  I" 
be  taken  altc^ether  from  one  side;  but  it  may  well  hap{>en,  in  a  caae  of  com- 
pound fracture  or  laceration,  from  violence  ijy  railway  or  machtnerr,  or  in  s 
case  of  incurable  ulcer  from  burn,  frost-bite,  et^.,  that  the  tissues  on  one  si'le 
of  a  limb  may  be  t*o  iiyured  or  diseiKR-d  that  they  must  be  inevitably  suiri- 
fif'eil,  while  those  on  the  other  side  are  iierfwtly  lieHlthy,andanip1e  in  extent 
to  furnish  a  good  covering  after  amputation;  under  such  circnmstanees,  tli« 


AMpatulMi  at  flufwn  hf  oral 
■w(k»d.  A,  t>*lko4<if  Soovlatm  ;  B, 
■Mlkod  of  K«lg»lCBa  (ea  raqtutU). 


'  Tnlpcau,  op.  cit.,  tomo  II.  p.  364.  Acrardlng  to  L[sfraii«  (op,  Ht.,  tont*  I.  p.  744),  wlm  ftl«aji 
liked  to  differ  from  V«1}M*ftu.  llio  oral  operation  ori^tiAted  with  Le  Dnkti :  bat  J  <-Jtn  And  tw  tc- 
oount  of  ll  in  njr  oapy  of  lh«  InltM'  nullior'K  work  (Pu-ls,  1742). 
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Xan  should  take  hid  flap  from  the  Hoiind  part  uxclui^ivcly,  and  will  thus 
bly  be  eimbled  to  pi-wserve  a  jffwiter  leiifrth  of  tlie  aUucted  luiib  than  he 
)uld  m  any  other  way.     The  circulation  being  contfolled  in  the  onlinary 
launer,  the  surgeon,  with  a  strong  and  rather fthort  knife,  begins  his  incision 
m  the  lower  surface  (so  tliat  the  path  of  hia  knife  niay  not  be  obscured  by 
le  flow  of  venouH  blood),  and  marks  out  a  tolembly  H]uare,  or  at  lea^t  not  a 
>i7ttc(t,  flap,  which  Hhould  embrace,  beside  the  skiu  and  fascia,  part  or  all  of 
lie  subjacent  muscular  layers,  according  to  tlie  thickue*?  of  the  part.     This 
ap  is  rapidly  tliswucted  up,  and   the  BCi'tion  of  tlic  noft  [larts  ctiuiiihiled  by 
laking  a  trnnsveri^e  or  ulightly  curve<l  incision,  cmivex  forwanlw,  through 
the  tissues  on  the  other  side  of  the  Umb.    The  bone  is  next  cleaned  by  a  few 
|touches  of  the  knife,  the  rauijcles  pushed  upwards  aud  the  retractor  adju8te<l, 
ind  the  amputation  then  completed  as  in  ilic  circular  method.     The  single 
lap  operation  ma^'  also  be  done  by  transfixing  the  limb  with  a  long  kuife, 
na  cutting  fi-om  within  outwanU;  but  the  flap  can  lic  Wttcr  sliaixHl  hy  pur- 
Bning  the  other  plan,  and  where  there  is  no  suptirabundante  of  available  tissue, 
in  the  cased  which  I  have  aupposetl,  it  wUl  certainly  be  preferable.     The 
;le  flap  operation  is  thought  by  Prof.  Spence,  of  Ediuburgh,  to  be  in  most 
._ »  prelerahlc  to  any  other.     It  is  also  employed  by  Caiticu,  of  Worcester, 
id  by  "Wliarton,  of  Dublin. 

Double  Flap  Opekatiox. — Of  this  method  we  may  recognize  several  vario- 
iee,  ae  Ravaton's,  Vermale's,  S^dillot's,  Laugccbeck's,  Teale's,  and  Lister's. 

(1)  RavatorCs  method  consists  in  making  a  circular  incision  down  to  the  bone, 
i<l  then  adding  a  longitudinal  incision  on  either  side,  so  as  to  make  two 
ips,  each  half  the  thickness  of  the  limb.  In  this  form,  the  operation  is 
ildom  if  ever  resortml  to  at  the  present  dav,  the  fla|w  being  unwieldy,  and 

protruding  musclcsi  causing  vox  midesimLle  degree  of  tcosiou  when  they 
kro  brought  together. 

(2)  Vennale's  method  is  the  ordinary  double-flap  operation  of  modern  times. 
1  emplojnng  this  mode  of  aniputajtinc:,  most  writers,  following  Liston," 
Ivise  tliat  3ie  surgeon  should  stmid  wFtli  liis  left  hand  towards  the  part  to 
;  removed;  my  uwu  practice,  huwtjver,  lias  been  to  adopt  the  same  j>osition 

that  which  I  have  recommended  for  the  circular  opcnition,  entrusting  the 

entire  care  of  the  limb  to  an  assistant,  aud  kecpuig  the  left  liand  towai-Js  the 

iiient's  tnmk,  reaily  to  grasp  tlie  artery  if  by  any  chance  the  touniitjuet 

lould  slip.     This  nian  ia  i»  accordance  with  the  advice  of  Malgaigne,*  und  I 

Peel  aure  that  it  will  be  found  the  most  satisfactory.     Tliepatieirtliaviiig  U'en 

I    prepared  for  the  o[icmtiou  iu  the  way  dcacriljcd  when  spciikinff  of  the  ciivii- 

wBar  method,  the  surgeon  with  his  left  hand  ^jnisps  and  slightly  raises  the 

Kist4uos  of  whicli  the  t!ap  is  to  be  fomied,  and  then,  keeping  (as  advised  by 

Lisfranc^his  right  elliow  close  to  his  Ixnly,  introtluces  the  long  iiointod  knife 

at  tlio  side  of  the  limb  which  is  nc-itrest  to  himself;  then  ptrsnnig  it  around 

and  acroea  the  boue  with  a  firm  but  gentle  movement,  and  somewliat  elevating 

the  handle  of  the  instrument  after  the  point  has  passed  the  bone,  he  completes 

the  tnititufixioii  of  tilt!  limb  by  briuKiug  thu  knifu  out  at  a  point  diametrically 

opposite  to  that  at  which  it  cnlerfHl.     Kcfrping  the  blade  now  in  a  plane  cor- 

renpouding  to  the  long  axis  of  the  limb,  he  forms  his  Hivt  flap  by  cutting 

with  a  rapid  sawing  motion,  at  first  in  a  longitudinal  direction,  and  then 

obliquely  towards  the  surface.    The  flap  thus  made,  which  should  have  a 

•  Op.  Hi.,  p.  63".  •  Op.  eit.,  p.  298. 

)  Precis  do  Mi-dt-uioc  op^atoire,  tonne  i.  p.  737.     Paris,  1S46. 
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longth  of  at  least  half  the  diuineter  of  the  limb,  ui  then  turned  back  and 
entrusted  to  au  usHUtaut,  wiiile  the  suri^ooii  re-enters  his  knife  at  the  [njint  of 
original  puncture  (this  timu  piuwiui;  oti  the  other  side  of  the  boue),  brings  it 
out  as  before,  and  in)t8  the  second  Hap,  which  in  t^hape  and  size  tthould  h^  u 
oloeely  symmotrioal  aa  pofiflibl©  to  that  first  formed.  (V ig.  150.)  The  retractor 
is  next  adjusted;  any  remaining  fibres  divided  by  a  few  toucbeA  of  the  knife; 
and  the  bone  ^wn  aa  in  the  cireuhu*  operation. 

Fig.  150. 


Tf  the  flai*  are  made  antero-posteriorly,  the  anterior  flap  is  usually  formed 
fiivt ;  if  lateral  tlapin  are  preferred,  tJie  outer  tfhould  be  made  before  tnc  inner. 
The  genera)  rule  is  that  that  Hap  should  be  hist  cut  which  contains  the  priu- 
eipal  arterj'. 

(8)  •S&liffttt'f  }nethtt(f.y  which  that  author  describes  as  a  "-mixed  procedow."' 
differs  fi-on)  V'ermale'R,  in  that  the  surgeon,  in^ttoad  of  niakuig  his  knife 
"  hug"  the  Imne,  keejw  the  instrument  away  from  it  in  tnmstising  the  hinlN 
BO  an  to  include  but  a  mtuill  portion  of  muscular  tifigue  in  ea(%  flap;  the 
remaining  muscles,  together  with  the  ^rvvX  vessels,  are  then  diviiled  byaeir- 
oular  incision,  and  the  rest  of  the  amputation  completed  as  in  the  orainarj' 
circular  mt'tboil.  The  fiajw  are  somewhat  whnitor,  as  well  as  thinner,  itmu 
tliofto  of  Wrmalc'fl  operation,  which  is  certainly  an  advantage  if  the  lijiiM* 
a  very  large  one.  I  have,  in  amputating  the  thigh,  sometimes  varied  Si«iil- 
lot's  procedure  by  cutting  HUperticial  da]>s  from  without  inwards,  an  in  Lan- 
genbeck's  metbod,  and  then  completing  the  operation  by  a  cirvalar  sweep  of 
the  knife,  in  the  anlinary  way.  The  stump  which  results  from  SedillirtV 
pUin  of  ojwmting,  closely  reRembles  that  obtained  by  the  wofUjied  ciradtif 
method,  over  which  it  doee  oot  appear  to  me  to  present  any  marked  sapfr 
riority. 

Some  surgeons,  having  regard  to  the  gradual  atrophy  of  muscular  tiaue 
which  always  occurs  iti  a  stump,  attempt  to  save,  as  they  think,  tirae  anil 
trouble,  by  making  their  flaps  from  skin  only ;  but  not  only  is  tliere  cmiwd- 
erable  risk  of  the  flaps  alougning,  under  thc^o  circumstances,  but  the  stump 
thus  obtained  is  less  serviceable  than  when  the  flaps  contain  muscle  alstt;  for 

•  0|).  cit.,  tonw  L  p.  331. 


OPBBATIVB   MBTHOD»    KMPTjOTKD    IN    AMPHTATION. 


587 


iiltlioiigh  it  in  a&et  that  the  true  muAcularsulMtajiccgritiluany  (Ii»app«ar8  from 
u  stump,  the  fibrous  sheatha  of  the  must-les  remain,  and,  becoming  condenflwl 
into  a  tliick  and  re^ieting  masH,  form  a  lueful  pad  for  protecting  the  sawn 
extremity  of  the  bone. 


(4)  Jjangaiheck's  inethod,  which  has  already  bdOD  incidentally  mentioned, 
(DBWtrt  in  cutting  double  fluijs  from  without  inwanlB.     This  plan  presents 

advantage  of  etiahling  the  surgeon  to  ahape  hi:*  flup«  more  aeeiimtel}%  and 
to  better  insure  their  symmetry,  than  when  they  are  formed  by  transtixion. 
In  making  aiitcro-pOHterior  tlapa  by  this  method,  the  posterior  ihip,  contrary 
to  the  rule  before  given,  Bhould  be  cut  first ;  the  reason  for  this  is  tl^iat  if  the 
)iiiuU'r  flap  were  left,  to  be  formed  laflt»  the  line  of  incision  would  he  obscured 
by  the  blood  tlnwing  fiitm  the  anterior  jjoitiou  of  the  wound. 

FiangenlKfck's  method  may  Bometimes  bo  aflvnntageously  combined  with 
Vermale's,  one  flap  being  cut  from  within  outwards,  and  the  other  by  tran;*- 
fixioit ;  in  some  localiticH,  m  the  leg,  tliis  is  the  plan  onliiiartly  adopted,  the 
subcutaneous  ptwition  of  the  tibhi  rendering  it  very  diflicult  to  cut  an  ante^ 
rior  flap  here  except  in  this  way.  This  combination-flap  methtxl  is  also  very 
well  adapted  for  am)>utationi^  of  th^  thigh  just  above  the  kntfc.  Another 
f^mbiimtjon  of  these  two  methods  was  practised  by  Dupu3'trcn  and  Larrey, 
who  out  thmngh  the  skin  from  without  inwards,  and  tnen  completed  their 
flftpi  by  transtixion.' 

(5)  TmWs  MeOiod^or  AmpHlntiiyn  by  a.  T.^\g  and  a  Short  Kfi'tayigular  Flap. — 
This  mode  of  operating,  which  unqoestioiiably  aftords  a  most  mlmlrable 
stump,  wjiB  first  prattiHwi  by  \t»  inventor,  the  late  Afr.  Teale,  of  Leeds,  in 
June.  1855.'    There  are  two  'flaps  cut  from  without  inwards,  as  in  Langeu- 

PIg.lSl. 


AaiputMlon  at  (iireana  by  Tula'i  iiiMhol. 


beck's  method,  but  with  the  [Kwuliarity  that  they  are  rectangidar,  and  that 
while  they  are  ocjually  wide,  one  is  Just  four  times  as  long  as  the  other  (Fig. 
161).     The  long  flap  is  taken  from  the  side  of  the  limb  on  which  there  is 


■  UufrAnc,  op.  etc.,  tomo  I.  p,  733. 

■  On   AmpaUtinn   by  &  Long  and  a  Short  Ri^an^uLar  Flap. 
V.B.C.S.,  etc.,  pag<i  13.      [.nmlnii,  IS5B. 
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leafit  muscular  tiseue,  and  which  docs  uot  contain  the  principal  veaeels;  both 
fla[>ti  include  all  the  ^tructurctj  down  to  the  tx)ne.  The  surgeon  b^^Utt  hy 
ascertaining,  with  a  piece  of  Hiring  or  tattc-meaaure,  the  cirtiemffraiee  of  tl\6 
limb  at  the  jK)iiit  at  whicli  it  is  to  bo  removed  ;  hat/of  this  circtimf^RUM 
gives  the  dimeunioiis  \u  each  directiou  of  the  long  flap,  whioli  must  repreeent 
a  [K-riwit  square.  This  flap  having  been  nmrked  out  ujion  tlie  limb  with  ink  or 
tmyon,  the  Uimeiuiiomi  of  the  short  flap  aiv  similarly  indicated,  it«t  width  being 
likewise  ha{f  the  circumference  of  the  limb,  but  it«  length  onlv  one-righth,  or 
one-fourth  the  length  oftke  long  flap.  It  is  very  important  that  Ciw  flajweJiould 
be  accumtcly  mftrkc<3  out  upon  the  limb  before  b^nnin^  the  o{K'retion,u 
otherwise,  when  taken  from  a  conical  limb,  the  long  flap  will  ahuiRtt  certainlj 
be  cut  iiarntwer  at  it**  extremity  tlmn  at  ita  baac.  The  loug  flap  is  cut  fiwt, 
with  a  strong,  short  knife;  tnnjed  up, and  given  iu  ohai^  to  an  assistant ;  the 
ehort  flap  bemg  made,  the  retractor  iR  applied,  and  the  rest  of  the  ojicratifln 
completed  ae  in  the  circular  method.  In  closing  a  ^'TealeHtump"  with  sutures, 
the  ends  of  the  flups  must  In?  firet  brought  together,  and  the  lateral  woiuiiia 
Hewed  up  (iubeeq^uently.    (Fig.  lo2.} 

Fig.  ifiX 


Btuap  rvralUttK  fraa  awpetellon  by  Tmla'i  mvUod. 

Tlie  advantage  of  this  mode  of  amputating  is  that  it  fumi^^hea  a  finn 
cushion  of  soft  tissues  to  cover  tJio  end  of  the  Inme,  and  that  it  hIIowb  the 
cii-atrix  to  be  entii-ely  withd^a^v^l  from  pressure  in  the  adjustment  of  mi  aiti- 
fifial  limb ;  its  diaadvuntago  is  that,  when  the  limb  is  a  large  one,  the  T*ctiliir 
form  of  the  flaiMi  requires  the  bone  to  be  nawu  at  a  much  higher  imuit  thtti 
would  otherwise  l)e  rcfjuiftite,  and  thus  not  only  gives  a  verj*  ehort  ctunip. 
but,  at  least  in  the  case  of  the  thigh,  considerably  enhaiicee  the  daiiga  of 
the  operation.  Thus,  in  a  aise  of  mjury,  should  the  laceration  of  the  floA 
parts  extend  as  high  as  the  ]iate]la,  and  the  thigh  be  six  incheK  in  diawM 
— not  by  any  means  an  excessive  measuix-ment — the  long  flap  wouM  liavelo 
be  nine  inches  square  (half  the  circumference),  and  the  l»one,  instead  uf  bfin^ 
divided  in  its  lower  third,  as  it  would  be  in  the  oircular  or  the  ordinal?' 
double-flap  operation,  would  be  sawn  above  its  middle,  and  tJie  risk  to  the 
pjitient  thus  materially  irn'ix*asc*l. 

In  order  to  obviate  this  disadvantage  of  Tcale's  methotl,  the  next  plan  fo 
be  deseribed  was  suggested  al»out  t^venty  years  ago  by  I'roJ^  Lister,  then  of 
Glasgow,  but  now  of  King's  ('ollege,  London. 

(6)  TJster^a  3feihtMi.—'Y\\\f.  nnHle  of  amputating  was  originally  recno- 
mended  by  its  distinguished  author  for  operations  m  the  thigh  and  leg  OfJ;, 
but  it  is  e<^|ually  3ippli<:-ablu,  as  I  have  found  by  experience,  in  other  siti»ii«« 
also,  leister's  operation  nuiv  l»c  described  as  something  midway  lietwccn  th«t 
of  Teale  and  the  old  operatVui  of  Ravaton.     In  the  latter,  u»  will  be  renieiB- 


OPERATIVE  METHODS   EMPLOYED   IN   AMPUTATION. 


5Sd 


bcroil,  the  flnpt*  were  rectangular,  und  of  equal  length ;  in  Teale's  operation, 
thoy  art!  likewise  rectungulftr,  but  the  outiT  or  auterior  flap  is  four  times  as 
long  OA  the  other.  Prof.  Listers  suggestion  is  that  the  flaps  shall  be  fio  pro- 
iK>rtioned  that  the  line  of  cicatrix  Hhall  come  just  t)eyon<I  the  edge  of  the 
bone,  while  this  can  be  left  L-oiisiderably  longer  than  iu  the  Teale  operation ; 
for  the  thigh  and  II^,  he  diriK-t-ti  that  the  principal  flap  shall  have  a  length  of 
one-third  ot  the  Hinb  s  eirenmtereuce,  and  that  the  length  of  the  Hmaller  flap 
shall  be  0ne-half  that  of  the  larger.  He  also  rounds  oft,  somewhat,  the  angled 
of  the  flaps,  and  makea  the  posterior  flap  of  skin  and  taseia  only.  I  have 
employeii  this  form  of  amputation,  or  at  leaat  one  embracing  the  same  prin- 
ciples, in  tlie  upfHjr  extreniity,  and  with  excellent  results;  1  have  preferred, 
however,  to  keep  the  ructaugulur  form  of  the  flaps,  m  in  Teale's  method,  and 
to  moke  both  flaps  include  muscle  aa  well  as  skin  and  fascia. 

Relative  Advantages  ov  Diffkrext  Modes  of  Amputatiso. — In  the 
writings  of  the  older  surgeons  may  be  found  frequent  controversial  disfjuisi- 
tions  ou  the  allegetl  superiority  of  one  or  another  mode  of  amputating  over 
all  other  plans,  und  it  is  witliiii  my  own  rei-oUeetioii  that  some  di.Htinguished 
oiwratann  never  resorted  to  any  hut  tho  circular  incision,  while  otltere  iis 
invariably  employed  some  variety  of  the  flap  method.  For  rav  own  |«irt,  I 
have  long  been  con\'ince<l,  both  by  individual  exi)erienoe  and  ny  oporationa 
which  I  have  seen  done  bv  others,  that  the  particular  form  of  operatiim 
chosen,  is  of  comparatively  slight  importance:  providevl  that  sufficient  cover- 
ing be  secured  ft^>r  the  hone,  it  mutters  little  whether  that  covering  be  in 
the  form  of  a  circular  or  oval  cutf,  or  of  one  or  two  flaps,  or  whether 
the  corners  of  tho  latter  be  angular  or  rounded.  I  shall  not  dispute,  with 
Liaton,'  the  judgment  of  those  "  philosophers  of  the  modem  Athens,"  who 
provoked  his  wrath  and  sarcasm  by  aaserting  that  the  wouud-aree  of  a  cir- 
cular amputation  was  less  than  that  exposc<l  nv  the  fljip  ojicration  ;  nor  shall 
I  deny  that  the  arteries  an.;  apt  to  be  cut  oblifpicly  in  rt^moving  a  limb  by 
the  latter  iiietbtMl ;  but,  though  I  confess  to  a  growing  fondness  for  the  olil- 
faahioiicd  circular  incision,  and  find  myself  eraploymg  it  more  commonly 
year  by  year,  when  the  8i>ecial  circumstances  of  the  case  do  not  render  it 
le^fl  desirable  than  some  otiier  procedure,  yet  I  cannot  cousdcutiously  ea\'  that 
I  think  that  the  form,  of  o|)emtion  adopted  exercises  any  marki«l  innuencc 
ujvjn  tlie  nwult.  The  judgment  manifested  in  detenuining  whether  un  ampu- 
tation shall  or  shall  not  be  perfonne<l.  and  the  care  taken  in  tho  after-treat- 
ment of  the  patient,  are  of  much  mori'  importance. 

At  the  same  time,  the  operation  which  may  be  best  adapted  to  one  parti- 
cular case,  may  be  less  well  euited  to  another ;  antl  the  surgeon  should  Iw 
Ruflicicntly  familiar  with  all  the  Tuethods  which  have  l>ccn  described,  to 
euabic  him  to  chooiw  that  which  is  most  appnipriate  in  the  special  circum- 
Btancee  with  which  he  is  concerned.  If  I  wei^  to  give  any  general  nde,  I 
should  Miy  that  for  the  forfarm,  the  circular  o|)eration  was  the  l>CBt,  and  for 
the  lippa'  arm,  cither  that  or  the  modified  circular;  the  latter  operation  I 
should  prefer  for  the  K/j/jcr  fmrt  of  the  thigh,  and  either  it  or  the  simple  circular 
for  the  hirer  part  of  tlie  Irg ;  for  the  tower  part  of  the  thigh,  and  for  the  j'/i/mt 
pert  of  the  Ic^,  I  should  recommend  the  flap  method — untepo-|)oaterior  flaiis 
twing  chosen  in  the  former,  and  an  external  flap  in  the  latter  sitmition.  The 
oval  and  elliptical  operations  are  particularly  well  fitted  for  amputations 
at  the.)o('«^^,  while  the  ningU^flap  and  Teale's  or  Lister's  methods  will  ser%'e 
a  useful  purpose  where  the  disease  or  injury  involves  lt»3  of  the  tissues  ou 
one  side  uf  toe  limb  tlian  on  the  other. 


1  Op.  tsii.,  ]).  tMa. 
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SlMITLTANBOUS  OR  SYNOHRONOrs   AMPUTATIONS. 

It  not  iinfreqiiently  happens  that,  a&  the  result  of  injury  or  dueose, 
or  cvuii  morv  liiiilw  in  the  tmuie  patient  iiuiy  hv  w)  hojicie^ly  dUorganiMd 
to  cull  for  uniputatiou.  Sliould  both  or  all  the  ojK'mtions  be  done  at  one*? 
or  should  tho  iwtient  be  alloweil  to  recover  Irotu  the  etIettH  of  one  operation 
before  another  is  attempted?  That  French  mirgeon,  Kaore,  a^inst  whom 
Velpeau*  directed  the  eihafU  of  his  sarcaem,  and  who  proposed  tliat  the  sur- 
geon should  do  a  single  amputation  by  elow  and  e&^y  «tag:ett,  tttopping  to  net 
for  four  or  five  dayt*  after  each,  and  thus  prolou^injr  the  wliolt*  duration  of  the 
operation  for  a  fortnight  or  eo,  would  no  doubt  have  ailviikxl  without  hesita- 
tion that  but  one  operation  should  be  done  at  a  time;  and  in  certain  caM« 
thiK  advi<;c  woultl  be  judieioug.  Thus,  in  a  {mtient  suffering  from  chrunic 
bone^nd-joint  disease,  scrofulous  or  syphilitic,  it  may  be  good  practice  to 
remove  the  part  which  caueee  most  siraering,  and  i»ostpone  further  operative 
interference  for  months,  or  even  years;  for  even  if'  the  oilier  aU'ect**!  parts 
should  not  recover  themselves  (which  iH  always  possible),  the  [mtient's  life 
would  be  lesft  endangered  by  fiucowwive  ojienitions  performed  at  eoiieiderabk' 
intervals,  thon  by  two  or  more  amputations  jierfonned  at  tlie  name  time. 
Even  in  ca«ea  of  gangrene  following  fro(>t-bite — a  not  nnfrequent  eauw  of 
double  amputation — it  may  be  proper  to  remove  one  of  the  aft'ected  membere 
as  soon  as  the  line  of  separation  is  established,  and  to  po«t(K>ne  the  second 
operation  until  tlie  patient  liae  recovered  from  the  tirHt, 

But  in  most  eases  of  double  or  multijjle  injury,  rctiuiring  Hiiiputatioj],  at 
least  in  civil  life,  the  only  hope  of  the  patient  Hen  in  prompt  ivmovul  of  all 
the  crui^hed  parts.  In  military  surgery,  it  is  somewhat  diftcrcnt;  gunshtTt 
fractures  of  hmbs  are  often  attended  with  less  imjnedialc  danger  than  simi- 
lar compound  fracturcH  resulting  from  other  caunes,  iu  which  tlie  soft  port* 
are  more  involved;  and  hence  the  anny  surgeon  may  be  justified  in  anipula- 
thig  only  the  worstrhurt  limb, at  first,  and  in  treating  the  other  for  a  time  ex- 
]te«tant[y,  even  thoutth  ho  may  feel  sure  that  a  secondary  oiKration  will  event- 
ually be  required.  The  prospect  of  recoveiy  imder  these  circumstances  is  of 
course  greater  than  when  several  Hrabs  have  to  be  removed  simultaneously, 
and  lieucc  most  of  the  succcBsful  multiple  amputationa  recorded  hiive 
o*'curred  in  military  practice. 

Quadrupie  ampntalionM,  ur  auiputiLtioDS  of  bolh  upper  and  both  lower  extremitin, 
have  proved  succvB^ful  in  the  Itands  of  Dr.  Alfred  MuUer,  Acting  AMi^tant  Surgeon. 
IT.  S.  A.,  Dr.  Begg.  of  Dundee,  nnd  M.  Chamjicnoift,  a  surgeon  of  the  Frencli  Mrmr. 
Other  ca*e8  arc  referred  to  by  Momnd,  by  Prof.  Longmore,  aiid  by  Southam  of  Man- 
cb«8t«r,  and  two  nre  montioiiod  by  H.  Larrey,  one  jmtient  having  Iwcn  wen  at  tbe 
*'  Invalided,"  in  I'nris,  and  the  otliep  in  Algiers.  In  none  of  Itie  eight  cases  do  all  tks 
operations  appear  to  have  been  synchro nottii,  thoagh  in  ('hamprnoii'g  case  three  Umbi 
were  removed  on  one  day,  and  the  fourth  two  days  aflrrwardi*.  Dr.  Koebler,  of 
Schuylkill  Ilaven,  Punntiylvaniit,  bait  recorded  a  iucc^nful  syytcfiroitout,  triple  omcMta* 
tion  (both  legaand  one  arm)  in  a  boy  of  thirteen,  and  »iiniUr  cases  ar«  attributed  b; 
Prof.  Agfiew'  to  the  late  Dr.  Stone,  of  New  Orleans,  and  to  an  unnamed  Burgeoaa 
York,  Pennaylvanin.  Another  succefltiful  Inple  aniputatioQ  (not  synclironotu^ 
bf-en  reported  by  L^s^lenc,  of  Ilrest.  J.  Uillcr  has  re|fOrted  tvo  cases  of  triple 
tatinn  for  gangrtme  rdlowing  frosl-bite,  and  other  triple  amputations  have  been  reetirdcd 
by  Marten,  Brubcrger,  and  Field,  of  Texas. 

Douftie  s\jnchronou8  amputations  are  not  very  rare,  but  (except  when  the 
feet  or  hands  oidy  are  involved)  arc,  unfortunately,  not  usually  sucoetffot; 
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;n  such  cases,  under  my  own  care^  liave  given  scveu  deaths  and  but  four 
jveries.  In  one  of  tLc»o,  the  right  thigh  and  left  log  were  simultaneously 
^removed  for  railway  injury  by  my  friend  and  a*w»iHtAnt,  Dr.  IL  R,  Wharton; 
[tiie  patient,  who  was  an  adult,  recovered  without  a  jfingle  unfavorable  py!n|f- 
itom.  Another  case,  which  has  fumiflhed  llie  tiubjett  of  the  accompauyuig 
jpbktt]  (Plate  in.),  lA  worthy  of  being  uaiTated  iu  more  detail : — 

George ,  agi'd  fifteen,  was  admitted  to  my  ward  iu  Ihe  UnivBPsily  Hoopitsl, 

rhile  I  tiafipi^ned  lo  bt^  in  t)ie  buitdiog,  on  the  afternoon  of  June  4,  1U79,  liuviiii;  k 

[sitort  time  hcforL-  lallen   from  and  heen  run  over  by  u  Imin  on  the  Pliiladclpliia,  Wil. 

Imington  tuid  U&llimore   Railroad,  which  poJUK^s  nnt  far  from  the  hiMpital.     The  right 

flimb  liad  be&n  absolutely  toni  off  above  ttie  km^t,  the  femur  being  badly  Khattert-d  and 

the  skin  and  fascia  completely  SL-jiaralcd  a£  fur  up  as  the  groiu.     'Vim  left  kg  wua  also 

^crashed  in  its  lower  tJiird,  both  Iwnes  broken  obliquely,  and  the  soft  parts  greatly  lace* 

Slow  but  Htcady  bleeding  was  going  on  from  the  tet't  leg,  while  on  t)ie  riglil  bide  it 

.  only  rcatrained  by  digital  compreMion  of  the  iUac  artery,  whicb  had  been  promptly 

lituted  by  Dr.  Palmi»r,  the  house  .turg^^on,  with  the  aid  of  two  or  three  senior  Mudent« 

[who  were  in  the  ward  vfiica   the   puliont  was  brought  in.     Notwichelanding  the  lad's 

itly  desperate  injuries,  I  found  him  in  a  condition  which,  while  far  from  prt>- 

sg,  did  not  absolutely  forbid  an  operation,  ii.n<l — surgical  instinct  forbidding  non- 

feretwe  while  hemorrhage  was  iiutuiLlty   prwaeiit — 1  determined,   with  the   ukilful 

lamiBtance  of  Dr.  R.  A.  Cleemann,  w*ho  was  visiting  tlie  hospital  with  me,  to  amputate. 

Kleetling  being  temporarily  coiitroUed  by  n  {utir  of  Ei^mareh'e  tubes,  rolled  one  around 

the  left  leg  and  the  other  around  the  stump  of  the  right  thigh,  the  patient  was  carefully 

I  etherized,  and  then,  having  atljiioteit  a  I.ifiltsr'g  aortic  compresuior  Koas  to  command  both 

iliac  arteries,  1  amputated  al  thi-   right  hip-Joint,  cutting  an tero- posterior  Hafia  from 

I  without  inwards,  as  in  Guthrie'it  method,  making  the  poaterior  flap  tiri^t,  an<l  being 
[obliged  to  include,  in  the  anterior,  a  good  deal  of  the  skin  which  had  been  torti  up  and 

separated  in  the  original  injury.  The  veaselB  having  been  eecured,  a  fold  of  oiled  lint 
jwua  temporarily  platted  between  the  flapn,  and  then,  finding  that  the  patient's  pulse  per- 
[mitted  it,  I  turned  to  t)ie  left  leg,  whieh  I  immediately  amputated  at  its  middle  by  the 
jinoditied  circular  mnthod.  Both  the  elastic  tubtt  and  the  tourniquet  were  uAcd  on  this 
[iimb,  in  the  way  described  on  |>age  670.  All  bleeding  vessels  having  been  lied,  both 
[wouads  were  closed  with  silver  wire  sutures,  and  simply  dressed  with  lint  soaked  in 

nlive  oil  (not  carbollxcd),  covered  with  oiled  Rilk,  and  kept  in  place  with  adhesive  strips 
id  roller  bandages. 

During  the  o[>cration.8,  1  bad  an  assistant  give  repeated  hypodermic  injeciioni*  of 
[ether — u  syringe-full  at  a  time — and  T  lind  by  my  note^  that  it  was  estimated  thai  a 
Ifluidounce  of  ether  wiu  consumed  iu  this  way.     After  the  patient  was  put  to  bed — for 

II  had  operated  wliile  he  lay  on  the  fitretcber  on  which  he  had  been  carried  to  the  lioe- 
Ipiial — the  i-tlier  injections  were  continued  until  he  had  rallied  enough  U)  be  able  to 
LBwallow,  and  then  five  grains  of  carbonaie  of  ammonium  were  given  by  the  mouth 
[every  lialf  hour  until  thorough  reut^Uon  had  oceurred.  Thia  was  further  promoted  by 
EIhe  use  of  ezCcrnal  heat,  and,  though  the  patient  seemed  almost  moribund  when  the 
lAperattons  were  completed,  h\n  condition  rapidly  improved,  and  hii*  conviJchoence  from 
Tlhal  time  proceeded  without  an  uniavoruble  symptom.  An  alcoholic  dreading  was  sub- 
[ftituted  for  the  oiled  lint  after  tlie  first  forty-eight  hours;  the  last  ligature  came  from 
[the  lcg-8Uimp  on  the  eighth,  and  the  femoral  ligature  from  the  hip-wound  on  the  twelfth 
Iday.  The  pattern  was  kept  in  hospital  until  January,  1880,  his  wounds  having  then 
[been  eniirclj  healed  for  about  four  months. 

As  far  as  my  reading  goea— and  I  am  confirmed  by  the  opinion  of  my 
valued  friend  the  late  Dr.  G.  A.  Otis,  Surgeon  U.  S.  Army,  whose  tamiliarity 
l^th  the  literature  of  hii>-joint  amputation  was  probably  greater  than  that  of 
jen^  man  now  living — this  is  the  only  case  recordetl  in  which  a  sucwiwfu] 
hpnmary  amputation  at  the  hip-joint  hue  been  performed  synchronously  with 
[another  major  amputation.  Among  my  uthtuecessful  double  amputations,  I 
count  two  cases  in  wliieh  the  right  arm  was  removed  at  the  shoulder-joint,  in 
'' —  ia  connection  with  amputation  in  the  lower  third  of  the  left  leg,  and  in 


^^H                                             ^^^^^^^^AMWTATIwS^^^^^^^^^^^^^^^^H 

^^^H         the  other  in  ooiniection  vritli  amputation  of  the  lefl  unpor  arm  at  its  middle. 
^^^1         Bcsidcd  au8CB  of  double  mujor  am|iuTatiou,  I  huve  twice  liud  occasion  to  remove 

^^^P         portioiu)  of  both  fe«t  (in  oue  instance  the  whole  foot,  on  one  side)  for  gangrene 

^^^H          ret^uUin^  frvm  frost-bite;  in  ]x)th  of  these  case«  the  patients  recovered.    The 

^^^B         particulars  of  all  the  cases  referred  to  are  compcudioiusly  ahowu  in  the  ao- 

^^1         nexed  Table:—                                                                                              ^m 

^^^^K           Table  Showing  tuc  rARTici-LAR^  of  Eleven  Cases  of  Boublx          1 

^^^^V                                                             tSvXCUBONOUS  AU?UTATI0N.                                                             1 

^^^1 

At-. 

MnlK 

Xklara«r  LmIsb. 

OpMkilam. 

llMmli. 

I»aw, 

B«BiBrkK.                1 

^^H 

Crtwh    »f    tmtli 

Ampulaliiin  of  right  lug  at 

Died  iu 

i8«a 

foittMpal           1 
lIoipttaL   J 

«g<Hi  5 

lflir«r«xtrenu> 

middltt  (circular)  and  Uti  i    3  boon 

joara 

tioa 

thigh  at  appt>r  third  (taodi-l 
HmI  drcular) 

■ 

^^H 

Male 

Crash  of   both 

Amputation  of  both  lega  at 

Died  In 

18M 

do.     ^H 

a«Ml35 

lower  utmoi- 

knix-  (fl&p) 

Shoon 

■ 

j«an 

tiM 

^^ 

^^1 

HalM 

Cnish   of  tmtli 

Amputation  of  right  arm  at 

Divd  in 

1867 

do.           ] 

adalt 

opperftstKinl- 
ti«w 

middlu  (drtiularj  and  Ufl 
arm  at  npp«r  third  (ot&I) 

3dajra 

Injuries  of  lioai 
alM. 

^^M 

Fvomlv 

Frott  •  bit*    of 

Aniputatiuu    of    both    fwl 

Bocovsnid 

1871 

Bptact^al 
Bocptal. 

ad  alt 

butli  feet 

through    metatarHUH  (an* 

t«ro-poeterior  flap 

^^H 

Hale 
t««d4d 

PnMt  •  hite    of 
botlt  fMt 

Ampatatton    of    right    foot 
through  metataratx  (flap) 
and    left    fool    at    ankin 

ReMV«r«d 

1876 

do. 

^^^H 

(Syme) 

^^H 

Hale 

ATatflion  of  right 

Atapittation    at    right    hip- 

R«oaT8red 

1879 

Unl-rorsltr 

agfldU 

and    cTQith    of 

Joint  (ftiip)  and  of  |#ft  |<>g 

HoBpiiaL 

/ears 

left  lower  OK- 
t«imlty 

at  tniddli)  (laDdified  circu- 
Inr) 

^ 

^^H^ 

Mala 

CroKli  of  right 

Ampntation  of  right  leg  at 
mtiirilc  (ntodifiM  Hrcniar) 

Died  in 

I87S 

do>       ^^^1 

adalt 

l«g    and     l«ft 

d  hoors 

^^H 

tooi 

aiid    Icrft    foot    at    aokl« 

(Sjmc) 

^f 

^ 

MaIb 

CrusiL  of    both 

Ampatalion   at  right  knoo 

Diedia 

1680 

do,                ■ 

HlaU 

luwvr  extr«inl- 
liM 

(flap)   and  of  Ic'ft  leg  at 
low«r  third  (modified  dr- 
cular) 
Aoipulatwn  at  right  shoul- 

4lMnin 

lajoriei  ei  hfi     1 

^^^r^      9 

Male 

Criuh  of  right 
arm  and    loft 

Diedia 

1B80 

Eptao^          1 
Hoaphd.         M 

RCMisa 

drr>Joint  (Larri-v)  and  of 

4d^ni 

jrean 

foot 

Iflfl    leg    at    lowur    third 
((drouw) 

lajoriat  of  Mjk^l 

alaoL   aUsli^^l 

orrfaagA-               B 
UniTMSltf         1 

^^^L      10 

Mais 

ATohilon  of  right 

Anipmatlon  at  right  ahoal- 

Dl«df& 

MM 

as«d2& 

and    nranb    of 

dor-Joint  (Larrfj)  and  of 

11  hoDn 

Hoaplial.          1 

yean 

t«fl  upper  ex- 
Irninity 

li^ft  lu-m  at  middle  (modi- 
fled  ciroular) 

iBjtiriaa  «f  M      1 
alfto.                    ■ 

^^K 

Mal« 

Cra«h  of  both 

Ampntation  at  right   knee 

Becover«d 

1680 

rnlTerdtf         1 

adult 

tower  extriTtni- 

(flap)  and  ot  ivti  U-g  at 
upper  third  (flap) 

Hoepilal.  ^^M 

UpwtatioD  hyl^^H 

B.  R.  Wharl^B^H 

^^^1              It  is,  I  think,  better  ui  these  synchrunout}  amputations,  provided  that  dw 

^^^1         circulation  is  thoroughly  controlled  with  tourniquets,  to  complete  both  op^ 

^^^M          rationH,  ns  far  as  the  knife  is  rcquirutl,  lK<fore  pausing  to  ligate  the  diviaiol 

^^^B          ve^f^^U;  and,  under  any  cirenrnfltances,  lK)th  liinl)s  should  be  removed  before 

^^^1         ehhcr  Htump  iit  dressed.    Before  tlie  days  of  anmtheeia,  it  wae  sometinMM 

^^^B          ivcnmmcnded  that  botli  openitionu  shoiiM   bo  done  uctnally  at  thr  miv 

^^^^^^     moment,  by  ^>puntte  »urgeotu,  it  being  thought  tliat  if  the  patient 's  ati^utidii 
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!re  diWdwl  between  two  focnsee  of  guttering,  he  would  feel  lees  pain  from 
Viiher,  than  if  the  operations  were  perfonued  consecutively ;  whatever  may 
Jiave  hecn  the  advantages  of  such  a  procedure  in  former  timet*,  there  is  no 
iion  for  such  a  course  now,  ami  the  operutiona  will  bo  certa'mly  more  apt 

be  done  well  ii'  only  one  is  done  at  a  time. 


Dbbssixg  THB  Stomp. 

TVc  have  carried  the  description  of  an  amputation  an  far  as  the  closinc'  of 
le  wound  with  sutures;  this  ie,  at  the  present  day,  almost  uiiiversMilly  lUiue 
jfore  the  jwlient  recovers  from  the  influence  of  the  aniesthetic  tlmt  li;w  been 
liuistered,  and,  provide*!  that  ample  drainage  is  secured  either  by  meaim 
the  ligatnre  ends  or  by  tlie  use  of  a  tul)e,  the  plan  is  a  g(.«>(l  one,  as  avoid- 
the  infliction  of  j^miu  at  the  time  when  the  patient  is  k^ist  able  to  bear  it. 
icre  WU3  merit,  however,  in  the  custom  of  our  aucestoni  of  allowing  a 
round  to  "glaze,"  iw  they  called  it — that  if ,  to  lxH*ntiie  »mrKith  and  sticky 
rom  the  prta*ence  of  lymph — before  it  was  closed ;  and  if  thorc^  be  any  reasoii 
E>  fear  consecutive  hemorrhae;e,  it  is  a  good  plan  to  simply  introduce  the 
litchea,  without  tightening  tliem,  and  to  lay  a  piece  of  odcd  lint  in  the 
round  (as  advised  hy  Mr.  Bntclicr,  of  Dnbliu),  so  as  to  prevent  prema- 
,_  atlhesiou.  Tills  may  i-eadily  be  reraove^l,  and  the  wonud  finully  cln^-d, 
ter  reaction  lias  oc«iin"etl,  without  giving  the  patient  any  wldilioiml  juiiii. 
the  fttimjp  be  a  light  one  (as  in  the  forearm),  it  is  not  desirable  tn  emi-Ioy 
_iy*  means  of  approximation  other  than  the  sutures,  though  u  short  strip  of 
Ulster  may  be  laid  transversely  over  the  ends  of  the  ligatures,  to  keejv  them 
fn>m  being  caught  in  the  dressing!*  and  perhaps  pune<l  ujx>n  before  they 
have  Ijecouie  Iimwc.  If,  however,  there  bo  heavy  flaps,  it  will  be  well  to 
give  additional  KUpiKirt  by  aitiilying  a  few  naiTOW  adhesive  strips  bHwfiii 
trie  Huturps,  and  in  a  longitudnml  direction.  Under  no  circumstances  should 
transverse  strip  be  carried  eompkdiy  around  the  stump;  any  such  source  of 
mlar  compression  will  probably  cause  ccdema.  and  may  even  lead  to  gan- 
me,  or  jxissibly,  as  in  a  case  recorded  by  Sir  James  Paget,'  to  death. 
Lnother  mUtake,  whiiih  should  be  moat  scrupulously  avoided.  Is  the  closing 
"  the  wound  so  tightly  as  to  henn^licalit/  sctU  it;  there  is  hicvitably  a  cou- 
Iderablu  flow  of  sero-sanguineoua  fluid  after  an  amputation,  and  it  this  be 
confined  withui  the  wouml,  iiL'ftend  of  being  allowed  to  escape,  painful  div 
msiou  results,  and  inlcrlcreucc  with  primary  union,  not  to  speak  of  the 
inger  of  peptiaemia  from  deconipoeitioiL 

Various  modes  of  dressing  stumps  have  foimd  favor  with  modem  sur- 
>ns;  with  perhaps  one  or  two  exceptions,  all  are  better  than  the  old  plau, 
rhich  still  prevailed  within  my  recollection,  of  (ipplyiug  a  large  piece  of  lint 
icarcd  with  some  unctuous  substance  (otYen  cut  in  the  fonn  of  a  Maltese 
eixws,  and  folde<l  closely  around  the  stump),  tlieu  a  thick  nest  of  charjne,  and 
finally  a  mthcr  tight  bandage.  I  shall  describe  briefly  several  of  the  etumii 
dressmp  which  have  obtained  most  favor  in  recent  years,  concluding  with 
it  which,  in  common  with  many  other  surgeons,  T  am  myself  in  the  habit 
employing,  and  which  I  would  venture  to  designate  as  tlie  "simple  dressing 
>r  amputations." 

'  CoLD-WATKR  Drbssisu. — TutroJucwl  into  Britigh  8urger\-  by  Liston,  this  la 
'ill  a  fuvorite  mode  of  drct^irig  amputation  wounds  in  military  practice,  and 

1  CUalfiil  Lvoturw9  aikI  Euays,  p.  83.    Second  KAttion.    London,  1679. 
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P%._153.  was  very  cxteiieivclv  employed  during  our  late  war. 

The  Btunip  is  simply  laid  ujkmi  a  pillow  {iRitei*t«d  with 
a  piece  ot  oil-cloth  and  a  towel  or  fold  of  linen,  and 
then  anotlicr  piece  of  linen,  or  lint,  wrung  out  of  cold 
water,  laid  over  it,  and  constantly  moistened  by  an 
attendant,  or,  if  pmcticable,  by  the  adjustment  of  an 
iiTigatiug  upparatUH  (Fig.  153).  There  is  no  better  or 
more  soothing  application  tjo  a  reecnt  atump^  in  hot 
weather^  than  this  simple  cold-water  dredging;  it,  how* 
ever,  requires  coni^tant  «ur><frvi(tion  on  tlie  j«irt  of  the 
attendant, and, unlcRs  aire  Ijc  taken  to  arrange  the  pillow 
and  oiln-lutli  so  that  the  drip  may  full  into  a  bucket  or 
tn^in  suitably  plac^nl,  the  water  will  iiuw  backwards 
into  the  bed  and  kt^p  t]ie  {jatient  eunntaiitly  wet,  thus 
exposing  him  to  great  duteomfort,  as  well  ait  to  the  ri«k 
of  becoming  chified,  and,  j*erli»)^i8,  falling  a  victim  to 
pneumonia  or  other  internal  intbimmation.  Hence  while 
recugnizln^  the  advantages  of  tliia  mode  of  dreeeing  in 
army  practice,  or  in  i-aeea  of  emergency,  I  do  not  rucom- 
menil  it8  general  emj>loymenl. 

In  connection  witj)  the  cold-water  dressing  of  ampii* 
tation  wounds,  I  may  briefly  mention  the  <y)ntinuou^  hath 
of  Lflngen}>eek  and  Lefort,  recently  revivwl  by  Prof.  Hamilton,  of  New  York, 
and,  with  the  modification  of  carbolizing  the  batli,  so  a«  to  luakc  it  antiH'i>- 
tic,  by  Prof.  Vemeuil,  of  Paris. 

Air  Brkssino. — I  would  venture  tn  projwsc  tliis  name  for  the  plan  of  treat- 
ing- amputation  woundfl  ret^ommended  by  Mr.  Teale,  of  Lec<U,  and  Ppo£ 
Humphry,  of  Ckrabridge,  and  advocated  with  tJie  gT^at  ability  anci  eloquence 
which  charactenr.e<i  aUhic  writings,  by  tlie  late  Sir.l.  Y,  Bira|«on,  of  YAith 
burgh.  Mr.  Teale,  after  directing  l)uit  the  wound  should  bo  cloeed  witji 
sutures,  says : — ' 

"  After  the  pativnt  tiufi  bf^en  carried  to  bed.  the  Rtumn  ir  laid  on  a  pillow,  over 
a  large  sheet  of  gutta-percbn  tissue  tias  been  spread.  Ao  drwing  whatevtr  U  fm] 
in  the  enrty  part  of  the  trentment.  A  light  piec«  of  linen  or  gaoze  )8  thrown  I 
over  the  stump  and  pillow,  and  these  are  prolecu-<l  from  ihe  pressure  of  the  be4cloi 
by  a  wire>work  guard.  .  .  .  The  Htu-ndanui  and  nurses  muse  be  strictly  cnjoEMrf 
not  to  lift  the  stump  from  tlie  pillow  wii-hout  the  autliority  of  tho  Rurgeon.  As  llieft 
are  no  dressings  to  t>e  soiled,  and  therefore  to  require  removal,  the  9lamp  gcnenttj 
need  not  bo  raised  from  the  pillow  for  many  days,  or  e?en  for  two  or  Uiree  w««ii> 
When  there  is  a  discharge  of  matter,  the  nur»e  must  remove  it  frequeaily  by  a  j*^ 
epongc  from  the  subjacent  gutUi-{>ercha  without  lifting  the  stump." 

Prof.  Humphry,*  referiiig  to  the  well-known  tact  that  wotmda  of  the  to 
not  unfrequently  heal  by  the  tiret  intention,  says: — 

"This  is  due,  in  great  measure,  to  the  vital  qualities  of  these  parts,  and.  In  «■* 
d^ree,  ^bo,  I  apprehend,  to  tlie  fact  thai  they  are  nsually  exposed  to  the  air,  llrt^ 
edgea  being  held  in  contact  merely  by  sutures.  For  some  years  we  have  adopted  t^if 
plan  after  ampnlations,  and  oil,  or  nearly  all,  other  operations.  The  int^uioeausn 
united  by  sutures  phiccd  at  intervals  of  about  an  inch ;  and  the  wound,  as  welt  as  lliB 
adjacent  surface,  n  left  quite  exposed  to  the  air  ;  no  plaster,  bandage,  or  dreutag  of  in/ 
kind  being  plnc«d  upon  it" 

'  Op.  eit.,  pSfTC  ^> 

*  Rritiiili  M4>dioA)  Journal,  Oetob«r,  1860,  p.  S40.  quoted  by  SimpMin,  AeapiwHON, *|Mf«  13D> 
Cdioborvli,  IBM. 
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And  Sir  J.  Y.  Simpson,  diiicoureiiig  on 
aaya :' — 


The  General  Inutility  of  Drees- 


**  1  believe  .  .  .  that  after  tliA  sidue  and  iMlges  of  a  wounil  are  properly  approxi- 
mated Olid  Adjusted  with  iut  metAilic  flHtohe-»,  tlic  best  drcMing,  as  a  general  rule,  is — ' 
nothing,  abMjlut«ly  notliing.  ...  I  have  found  that  nccuAiunul  streainH  uf  cold  air 
directed  upon  the  wound  or  its  vicinity  from  a  pair  of  bellows  prove  both  most  beneficial 
locally  in  keepiug  dowD  morbid  beat  and  irritation,  and  arc  looet  grateful  to  the  feelings 
[of  tbe  patient," 

Pnbumatic  Occlusion  and  Pnkumatic  Aspiratiox.— In  contrast  to  tlie 
[views  of  the  writers  just  quoted,  who  attribut<?tl  a  positively  curative  actiou 
to  the  t-outact  of  atmoBjiherio  air,  we  may  next  consider  tlic  modeH  of  dress- 
ing rwomnieiided  by  several  Frendi  surgeons  who,  by  preventing  cxpOHiirc 
of  aniitntation  wounds  to  air,  endeavor  to  jilitce  them  in  a  condition  analogous 
to  tbat  of  fiubcutanwtiti  injuries.     Ah  i)ointe<l  out  by  IL  Larrey  in  the  dift- 
^cufwion  before  the  French  Imperial  Academy  of  Medicuic,  the  germ  of  these 
'ideas  may  be  found  fairly  set  forth  in  llic  Treatise  on  AVouads  of  Ca'^ar 
Mapitus,'  a  Fmnt-'iaL-au  Monk  and  Profe«isor  at  Ferrara,  who  lived  from  1579 
to  1G47;  hut  the  lirat  practical  anplit-'-ation  of  the  method  in  modern  timeti, 
may  prohably  be  attributed  to  Clia^sjiignat;,' who,  in  connection  with  his  sya- 
tem  of  drainage  tubes,  recommetuied  tluit  the  wound  shoukl  be  closely  covered 
,with  8trii«j  o±  plaster,  and  so  excluded  from  the  air. 

Pneumatic  Oeclasioiu—The  name  of  "  l*neumatic  OecIuBJon"  was  given  by  M. 
[.Tulo8  Quferiu  to  a  method  of  dressing  wounds  of  all  kinds,  iucludhig  thone  made 

AcacfhiiU  dc  MMecitie,  \n  Fchvn- 
mode  of  tn-atmeiit  consists  of  (1) 
provuiea  wirJi  gauge  and  wtopt-ock  ;  (2)  a  series 
of  envelopes  or  Hlueves  of  vuh-aiiized  Iinlia-rul>i>er,  of  varioui*  fcmnB  and 
ilimenBions,  ending  in  vulcanized  [ndia-rubl>er  tubes,  wbieli  are  firm  enough 
to  resist  atmospheric  pressure ;  and  (3)  a  ftcricn^  of  ver}'  line  elastic  euvelo|*c« 
■which  are  capable  of  adapting  themselves  to  the  inequalities  of  the  part  to 
■which  thev  are  applied,  and  which  are  |x;rmi.'ablc  to  the  atm<)sphcre,  and 
are  placed  niside  uf  the  others.  The  fttnmp  ie  first  HiirrountUHl  with  tlie  thin 
elastic  envclojie,  and  then  pla*'cd  inside  of  the  Iridia-rublx-r  sleeve,  the  neck 
of  which  is  made  to  clasp  the  limb  with  sufficient  closeness  to  prevent  it« 
«lipping;  the  exhausted  receiver  is  tlien  attached,  antl,  the  stopcock  being 
tnmed,  tlie  air  and  gaseo  contained  in  the  sleeve  pass  into  the  i*eceiver,  and 
the  former,  with  the  fine  enveloping  tissue,  yielding  to  atmospheric  pressure, 
mould  themselves  to   the  surface  of  the  stump,  which  they  hermeticallj 

A  somewhat  similar  aiiparatus,  but  employed  with  a  difteront  purpose — 
tliat  of  keeping  the  stump  at  an  even  temperature^ — hajl  !>eei)  previously  sug- 
gmted  by  Jules  Guyot,  whose  mode  of  treatment  was  designated  as  the  ^ 
eubaiion  Method. 

Pitritmntlr  AfffHration  is  the  name  given  hv  M.  Maisoinienve*  to  a  method 
of  drt*sing  aturapa,  not  unlike  that  of  M.  Guerin,  which  has  just  been  de- 
scribed.    It  eonsists — 


'  Aciipregauro,  flic,  pa^u  IIC.     Bdinbiirgb,  18(>4. 

'  0«^ri«  Magati  6cjtniliaiiciiiti)>  Vtr  Ttiir&  MtvllL^atione  Vulneram,  eto. 

>  SMUlol,  op.  cil.,  tunw  i.  p.  Mi. 

*  bulletin  de  I'Aoadteie  Irap^ridio  d«  M6ltii>[ua,  lomi;  xxkI.  p.  380. 

'  PrMlitioupr,  voL.  i.  p.  1.     London,  IStiS. 
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"...  in  submitttog  the  fltump  of  the  ampuuiietl  limb  ic  contioiMi  netiMi 
(v-acuum),  so  aa  tu  draw  off  all  tliu  Itquiil^  iw  rattt  u>(  tliL-y  an*  luriut-'d,  aud  lo  convFT 
them  away  before  they  hare  Lad  time  to  puircff.  TliU  'n  how  the  procea^  U  cmrried 
out ;  after  haring  stopped  the  hemorrhage  in  the  usual  way,  by  means  of  tignlurv«  to 
the  rewelfl,  I  clean  the  wound  with  the  greatest  cure,  wa^h  it  with  alcohol,  and  wipe  it 
with  a  dry  cloth.  1  bring  the  edj^eA  togttlher  with  a  few  strips  of  diachylon,  but  with* 
out  opposing  an  obstiicli;  lo  the  flow  of  ihe  secreted  liiguids.  I  then  apply  a  layer  of  lint 
so^ed  in  antiseptic  liquid<>.  such  aa  tincture  of  arnica,  solution  of  carbolic  acid,  or  other 
suitable  substance,  and  linnlly  I  fold  the  whole  in  a  t'f  w  bands  of  linen  soaked  in  the  same 
prepaniliond.  It  is  only  after  this  preliminary  dre^sin^  that  the  apparatus  for  exbaustiDg 
the  air  h  applied.  The  apparatus  consiau  ( 1 )  of  an  extremity  of  India-rubber,  shaped 
like  a  lady's  muif,  and  intended  to  cmhmcc  the  stump,  and  a  tube  of  the  BUne  sub- 
f>tance:  (2)  of  a  veawl  of  four  or  five  litres  (3^  quarts  to  one  gallon)  capacity,  provided 
with  B  moulh-pieoe  pieroed  with  two  holes ;  and  ( ■))  of  an  extiau.«ting  punip,  Btleil  with 
a  flexible  iiit>e.  The  stump  covered  with  its  bandage  ic  first  phured  in  the  *  India- 
rubber  muff.*  whose  orilice  cmbracea  exactly  the  integuments  of  the  limb,  and  the  tobe 
is  placed  in  oonnectton  with  one  of  the  holes  in  Ihe  mouth-piece  of  the  vessel.  To  tlie 
other  aperture  I  adapt  the  tube  from  the  exliauslitig  pump,  and  then  I  work  the  piston. 
In  a  short  time  tlie  air  of  the  Twutel  is  tn  f^eat  pan  drawn  off*,  and  the  rumnindiT  is 
nirefled.  The  liquids  of  iho  dressing,  mixed  with  those  which  proceed  from  the  wound, 
follow  the  air,  and  flow  into  the  veueL  The  *  India-rubber  muff,'  deprived  of  the  air 
il  had  contained,  applitw  itsf-lf  closely  to  the  limb.  The  pressure  of  the  atmoepliere 
exercises — through  (he  intervention  of  the  India-rubber — a  considerable  comprearion 
of  the  stump,  and  thus  keeps  the  divided  surfaces  in  contact,  and,  combined  with  Ibe 
continued  exhiuistion  produced  by  the  rarethction  of  the  air  in  the  vessel,  prevents  aD 
accumulalion  of  liquid,  and  thus  promotes  and  favors  rapid  cicatrization." 

Could  any  svBteiua  of  drcssjiie:  be  more  unlike  than  thoi*e  which  we  haw 
ju8t  coiwidered,  and  the  "■uir-tlrcaeiiigs"  of  TtaU",  Huniphrj-,  and  Sinipwn; 
mid  yet  the  advotate  of  each  mode  deplores  the  great  mortality  of  utnpnts- 
tions  in  the  hands  of  other  Burgeons,  and  confidently  puts  forward  his  owu 
method  a»  that  which  by  cliniofll  exjxirienco  he  ha*  proved  to  be  the  beet. 

It  hae  for  niany  yi-arw  been  the  Ijoast  of  modem  (*urgcry  that  it  hud  ahan- 
doucd  the  old  doctrines  of  *'dige«tion"  and  '"iiimiditiwitiun**  of  amputatioD* 
wounds,  and  that  it  now  endeavored  to  promote  the  <mick  healing  of  stuiiip* 
by  [triniary  nnion.  And  yet  in  two  of  the  most  hipblv  laudeil  inethoda  of 
dreftfiing  employe*!  at  the  ]»re«ent  day,  no  attempt  is  matle  to  clofle  the  wound 
for  day**  after  the  operation;  I  allude  to  the  perchhride  of  iron  dre^iinguS 
M,  Bourtrnde,  of  Clermont-Ferrand,  and  Ui  the  oj>en  method  of  dree&ing  ettuup 
employed  by  Prof.  J,  R,  Wood,  of  New  York. 

PERcni.oBiDE  07  Ibos  Dressixg. — ^Tlie  praotico  of  canteriEing  an  ampQtA- 
tion-wound  is  an  old  one,'  but  the  principle  upon  which  M.  Itoorgwle 
founds  his  metho<I,  first  brought  before  the  International  Medical  Congren  of 
Paris,  in  1868,  differs  from  tliat  uimmi  which  the  older  surgeona  acted.  Be- 
calling  the  well-known  facta  that  recent  vxmnd»  are  more  prone  to  abtwrb  eej^ 
tie  materials,  whether  from  their  own  secivtions  or  from  tlie  atmospba*, 
than  gran fdati 111/  ittrfaivs,  and  that  septic  poit«oniiig  ib  lets-*  eomnmii  after  opfr 
rationa  performeil  with  the  enustio  than  after  those  accomplished  by  the  u*^ 
of  tJie  fcnift^,  M.  B^iurgade"  endeavors  to  render  the  latter  as  inoftensiTe  tf^| 
the  former,  by  applying  to  the  whole  cut  Burtace  a  strong  Bolutioii  of  wrrAfc-^ 
ride  of  irvn  (Pravaz's  wlution,  sp.  gr.  30^  Baum^).  llcniorrha^e  niiving 
been  arrested,  ami  the  wound  carefully  washed,  the  whole  rturfat-e  iis  oovend 
with  crluirpie  saturated  with  the  (wilution  in  question,  care  being  taken  tint 
the  action  of  the  drug  is  exerted  equally  on  all  parts,  bone*  and  vesBek," 

■  S^e  tliv  qaol&tion  frou  Vl^o,  mjm.  page  554. 

■  Port,  Cours  de  m^evlae  opfratoire,  p.  151).    Paris,  1880. 


DBESSnm  tBB  STIMP. 


597 


well  as  muscles  and  connective  tissue.    Wet  charpie  is  then  placed  outsido  to' 

[dimininh  the  irritation  of  the  skin,  mid  this  t;oni*titiitw  the  whole  drcseing. 

[The  perchloride  of  irim  "oonibinori  witli"  the  tissues  with  which  it  is  in  t-on- 

[tact,  and  nt  the  end  of  twelve  hoiin»  tonus  a  thiek,  solid  magma,  a  *'  tough 

irnirusB,*' which  i.'omiiletely  isolateB  the  eubjaceut  tissuea  from  tho  intiiieuoe 

)f  surroiuuHii^  agonti^.     i^uppuration  bt^gins  from  tlie  nixth  to  the  tenth  day 

I — riumetimert  lutor — and  the  charpie,  bet^omine:  deta*-he<i,  lejives  a  sbushy- 

[looking  snrtiii^e  which  soon  becomes  covered  with  healthy  granulations.  'The 

[■wound  is  then  dresaed  with  aromatic  wiue,  and  tlie  flajw  may  be  brought 

ather  80  as  to  induce  union  by  "secondary  adhesion." 

r     Opbs  ^[KTf!OI^.— Tliis  mode  of  dreaein^  stumpB,  wlueh,  except  as  to  the  use 
of  stiturcr',  somewhat  resembles  that  which  I  have  called  the  "air-di-e«rting" 
'of  Teale  and  Jluniphrj'^  is  principally  advocated  by  Prof.  James  K.  Wood,  of 
[2^^ew  Vork.' 

'*  Aftvr  X  limb  haa  been   nmpiitsled,  the  flaps  are  oot  even  approximiuedi  but  lolV 

[pnlirvljr  ojteii.     A  pillovr  of  oakum  is  placed  under  tbe  stutop,  whicb  is  allowed  la  n*«t 

^upon  t}iii>  support  until  thit  wound  ii  nearly  heal«d.     A  tsmall  {licco  of  gHuze  is  placed 

[over  the  contour  of  the  stump,  and  a  cmille  is  placed  over  the  limb,  so  that  the  doilies 

tmay  not  comu  in  contact  with   the  painful  extremity.     Thi»  is  all  the  dressing  that  is 

femploycd;    no  sutures  are   used  except   in    the  lateral  Kkin-%p  method,  as  will   be 

I- described. "     [One  or  two  etitches  arc  placed  at  tlie  anterior  angle  of  the  wounJ,  so  iliat 

the  daps  may  ixiVKr  the  bone,  but  the  rest  is  ^xllowed  lo  ga{)e.]     '^  No  adhwivu  plaster 

\ii  employed,  no  oiUttilk  is  placed  over  llie  stump,  no  bandiige  is  applied,  no  dry  chnrpie 

ps  BtufTec]  into  the  wounJ,  no  feiiestrated  compresses  are  placed  between  the  flap^ ;  in 

>ther  wonU,  the  stump  is  left  entirely  nione,  jnst  as  the  Hurgenn  mndu  it  in  bis  nmpula- 

tion.     The  wound  is  thus  allowed  to  drain  freely,  and  the  stinrp  is  gently  washed  at 

'frequent  tnterraht  by  means  of  an  Eenuirch's  wound-douche.     The  wjitcr  in  Lliis  irri- 

Imtor  is  impregfialcd  with  crystals  of  carbolic  acid,  and,  afier  this  ablution,  bnltfiam  of 
Peru  (which  mukes  a  line  stimulating  application)  is  poured  over  the  granulating  ^ur- 
fjice.  The  rlisi-liargn  which  fitlls  from  the  wnimd  is  removetl  every  few  hoiim  in  order 
to  secure  perfect  cleanliness The  slump  is  then  waahed  at  frequent  inter- 
rals  until  suppuration  liaH  nearly  subsided  in  the  wound,  uud  then  the  llaptt  are  gradu- 
ally approximated  by  means  of  striins  of  nd]ie*iv«  plaster." 
The  hiKtorian  of  Prof.  Wood's^  canos,  Dr.  F.  S.  Dermis,  profesaes  his  faith 
in  Piwceur's  and  Lister's  doetrincH  nn  to  the  evil  ofiect«  produced  by  micro* 
ecopic  organiflHifl  floatinii;  in  the  air,  but  believw  thiit  their  bad  influence 
may  be  sufficiently  neutndized  bv  frequently  wa^^hing  the  ^itumpwith  carbol- 
ized  \vater  in  the  mawiur  de*cril>ed.  VTo  have  next  to  consider  two  modea 
of  dresdinfc  which  aim  at  the  entire  exclusion  ofthoHforgaiiiHiiis;  the  ntttitfcpHc 
pressing  of  Prof.  J.iist«r,  and  the  wadding-dressitig  of  M.  Alphouse  ti-u^rio. 

Antiseptic  Dressing. — In  a  certain  sense,  almost  all  of  the  rao<lern  modes 

■  of  ilniwing  wouuds  may  be  tcrme<.l  "antiseptic,"  and  indeed  it  is  not  uiiuaual 

I  for  the  ad  vocatta  of  *'  tisterism"  to  elaim  nil  the  good  res\dts  obtained  by  sur- 

,jn»  who  do  not  follow  their  mode  of  pmctit:e,  aa  duo  to  an  unt-onsciiius  or 

_ivolniitary  antiaeptit'it»m,  while  the  had  results  are  attribute<l  to  oarelesft  or 

[■wilfiil  neglect  of  antiseptic  precautions.     But  by  the  uaine  aMiseptic  dre^ningy 

Froi". 

Iy>ndon, 

other  micro-organ iiiins,  and  in  the  abiiolute  neeessity  of  excluding  them  from 

the  wound.     Tho  antiseptic  agent  commonly  employed  is  carbolic  acid,  hut 

<  DennU,  TreatuMnt  (if  AupuUitiuus  by  llie  Op«u  Uethod.    Nor  York  Mwlical  Journal,  toI. 
Lxxiii.  p.  S,  187e. 
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'Prof.  Lister  haa  quite  reoentlj  announced  that  an  equally  good  effect  may  bo 
obtitincd  from  the  oil  of  euc^Iyjitiis.  Tlie  aecoud  volume  of  thia  work  will 
contain  an  ArlicU'f^iHjcially  devoted  to  the  Antiseptic  System,  and  I  shall  there- 
fore merely  «ay  in  tiiia  place  that,  the  operation  having  l>een  performed  under 
a  spray  of  carbolif.ed  steam  (one  to  fortj-),  and  the  inntrumentfl,  flpongee,  etc., 
having  been  thronehout  kept  thorouglily  antiseptic — the  limb  itaelf  should 
have  been  first  watdied  with  a  1-20  solution  of  carbolic  acid — the  vesBels  are 
tied  witli  carbolizcd  cat{j;ut,  and  the  wuund  (amply  fumisbed  with  drainase 
tul»es)  closed  with  "■antiwptic  fliitureK;"  the  "protective"  dipped  in  a  1-40 
solution  is  next  atyusted,  and  enverod  with  one  or  more  layers  of  "antiseptic 
ganxe,"  dipped  in  the  same  aohition ;  then  with  numeronft  Isyera  of  dry  gauze; 
next  with  one  of  mackintosh;  and  laHtly  with  a  final  layer  of  gau?.e,  and 
a  bandage  of  Uie  same  material  Tlic  onter  dresHinga  are  not  renewed  until 
tlie  di^teharge  has  1>^un  to  Hoitk  through  them,  while  the  inner  drm»ingH  are 
Bi^metimeti  allowed  to  i-emain  for  weeks  together. 

Waddtsq  I>RBS8tKa. — As  in  Prof.  Lister's  dressing  the  bacteria  and  micro- 
cocci are  met  and  destroyed,  iu  their  etibrt  to  reach  the  wound,  by  succemivs 
layerw  of  gauze  impregnated  with  carbolic  acid,  so  by  M.  Gu^riu'a  device 
they  are  mw}ianifally  arre»*ted  by  a  huge  thickness  of  cotton-wadding,  and, 
unable  to  get  either  in  or  out,  miserably  perish  in  it»  nio»'hci«.     All  henior- 
rhftgo  from  the  stumji  having  bcien  checked,  M.  Guerin  washes  the  wound, 
and  indeed  the  whole  limb,  with  carbolized  water,  has  it  gently  dried,  and 
held  inmiovably  iu  one  position  by  aHsistante,  while  the  dre«fiiiig  is  applied. 
SutiircB  may  or  may  not  be  used.    Praiuage  tubes  arc  not  required.    A  thick 
pad  of  cotton  is  first  placed  over  either  tlup,  and  then  two  strips  of  wadding, 
throe  inehes  wide  and  ton  or  twelve  long,  arc  applied  with  their  middle  to 
the  end  of  the  stump,  and  their  extremities  folded  down  npon  the  lindi  aU>V9 
and  below;  these  strips  are  crossed  by  two  others  of  similar  dimeneions,  oud 
a  fifth,  applied  circularly,  holds  them  all  in  pOBition.    A  long  band  of  wad* 
ding  U  then  employed  like  a  bandage,  to  completely  cover  in  the  atmnp  aurf 
the  limb  to  a  pomt  half  way  between  the  two  nearest  jointa;  the  axnount  oi 
cotton  use<I  is  to  be  enough  to  make  the  diameter  of  the  covered  limb  at  Ititft 
three  times  that  which  it  naturally  possoss«.     Onlinary  ImndageR  are  oat 
ai)plied  over  the  wadding,  the  first  tunis  being  quite  loose,  and  the  bandagts 
then  gradually  made  more  and  more  tight,  until  the  linal  turns  exerctwt 
very  energetic  but  equable  compression  over  the  whole  stump.      VnuOt 
thirteen  bandages  of  eleven  yanls  eaeh  are  required  for  this  pnrjKise.    "Wko 
the  dressing  is  complete,  the  limb  can  he  moved  in  any  direction,  or  the 
stump  fitruek,  without  giving  the  [wticnt  any  pain.    If  in  tlic  eonrsc  of  a  fcvr 
hours,  any  blood  is  found  leaking  through  the  bandages,  a  thick  square  "f 
wadding  and  an  additional  bandage  are  applied.     The  dressing  murt  bc«- 
aniincd  every  day  during  the  first  week,  and,  if  necessary,  still  more  bandi^ 
added  so  as  to  keep  up  firm  compression.    The  dressing  is  allowed  to  remailJ 
as  a  rule,  for  from  twenty  to  twenty-five  days;  it  should  be  applied, unv 
when  necessary,  reapplied,  in  a  R|>ecial  room  and  not  in  the  ordinary  ward.' 

For  want  of  space  I  can  merely  mention  the  *^Borde<t\(x  Jtfi-Morf,"  wWck 
may  be  considered  aa  iu  some  degree  a  combination  of  Lister's  and  Gcerin'«J 
plans,  embracing  the  use  of  drainage  tubes,  very  accurate  adjustment  tif  t]4r 
flaps  with  sutures  and  collodion,  washing  the  stump  with  carbolized  waWtj 
and  covering  it  with  cotton  f  and  the  Eartfi  Dressing  of  Dr.  Addinell  Heu-'WOj  \ 


'   Pnrt,  op.  Dit..  pp.  IS9  et  Meq. 

*  B*rth  HA  a  toplo&l  application  in  Siirgor/. 
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which,  as  its  name  implios^consiata  In  the  use  of  prepared  earth  or  dried  clay, 
■phiced  m  Uuiuedlate  coutact  with  the  wound. 

■    Wlmt  ift  the  legitimate  inference  to  be  derived  from  a  consideration  of  the 
Various  and  very  disfiimilar  methoda  of  dressing  etiimpH  which  have  now 
been  referred  to — method:},  it  must  be  remembered,  which  have  been,  each 
without  exception,  hiudetl  by  their  promotore  as  superior  to  all  othere,  and, 
in  the  opinion  of  tlieir  advix-ates,  proved  to  he  bo  bv  the  unerring  test  of 
olinical  exixsrience?     Is  it  ttot  tlmt  tbo  iwrticular  nuxle  in,  which  u  atump  is 
dre«de«l  is,  after  all,  of  comparatively  httlo  iniporfaticc,  and  that  wo  must 
Uook  tor  inforniation  as  to  the  probable  result  of  an  amputation,  rather  to  the 
^nature  of  the  ItMions  which  render  the  operation  necessary,  and  the  consti- 
tutional condition  of  the  patient,  than  to  the  influence  of  ijny  extraneous 
cin'iinistances?    This  q^acstion  wiH  be  referred  to  again  when  we  come  to 
consider  the  statiatica  of  amputation,  and   is  merely  auKKestcd  hero  in  eon- 
"  lection  with  the  mode  of  treatment  next  to  be  described,  and  which  I  have 
rentured  to  call  the  simple  dressing  for  amputation  wounds. 

RiHPLB  Dressinq. — In  the  tiret  place,  let  us  consider  what  are  the  requisit«A 
)r  ft  good  stump  dreesiiig.    There  must  obviously  bo  ample  means  provided 
,  >r  drainage;  or  pain,  if  not  worse,  will  be  caused  by  the  accumulation  and 
retention  of  the  sero-sanguirieous  flow  which  inevitably  follows  an  ampntji- 
Hon.     Hence,  as  already  mentioned,  care  must  bo  taken  not  to  apply  the 
Ititchea  too  close  tocctncr,  and,  if  sufficient  drainage  be  not  afibrded  by  the 
ligatures,  one  or  two  tenestrated  India-rubber  tubes  may  be  laid  in  the  wound 
^nd  broueht  out  at  the  angles.     Then,  whatever  dressing  is  employed  should 
Pto/  be  liable  to  stick  to  the  woundy  lest  it  interfere  with  the  exit  of  dischargeA 
and  cause  pain  when  it  ta  renewed ;  hence  wet  dressings  are  preferable  to  salvps 
or  ointments,  and  upon  the  whole  I  know  of  nothing  which  auswoi-s  a  better 
purpose  than  pure  laudaninn,  the  ttse  of  whii-h  in  {frcssing  stumps  I  teamerl 
iny  years  ago  from  that  excellent  surgeon  Dr.  Joseph  Pancoost.     The  lau- 
iiim  is  no  doubt  antiseptic,  from  the  alcohol  which  it  contains,  and  its  use 
certainly  very  soothing  to  the  patient ;  it  prevents,  to  a  great  extent,  if  not 
sntirely,  that  painful  jorkiug  of  the  stump  which  is  so  apt  to  follow  ampu- 
tation.    Mr.  Bryant  accomplishes  the  sumu  purpose  by  bandaging  the  stump. 
firmly  to  u  psuldefl  splint,  Init  with  the  laudanum  dres^idng  thi:*  w  iinneceasary, 
and  the  stump  will  be  found  to  rest  very  comfortably  upon  a  soft  pillow, 
-which  should  be  covered  with  a  jiiixw  of  India-rubber  cloth  and  a  clean  towel. 
h.t  the  second  dressing,  forty-eight  hours  after  the  operation,  I  commonly 
Substitute  diluted  alcohol  for  the  laudanum,  and  continue  this  dressing  until 
the  wound  is  nearly  heale<l,  after  which  the  ointment  of  the  oxide  of  zinc 
may  Ite  employed  infitoad.     While  my  preference  is  for  pure  laudanum,  as  a 
firtt  drossuig,  I  have  occasionally  used,  with  excellent  results,  diluted  lau- 
danum, or  1^-water  and  laudanum,  or  simply  olive  oil.     I  have  no  particu- 
lar objection  to  ciirbolized  oil,  if  it  lie  not  so  strongly  impregnated  with  the 
acid  as  to  produce  irritation  of  the  skin,  but  have  seen  no  advantage  from  ita 
eiuploynient. 

Whatever  material  be  employed  for  the  dressing,  this  must  be  kept  moist; 
otherwise  it  will  adhere  to  the  edges  of  the  wound  and  produce  irritation. 
This  object  is  best  accomplished  by  saturating  with  wlmtever  preparation  ia 
employed,  a  large  piece  of  lint,  laying  it  underveath  the  stump,  (olding  it  over 
the  end,  and  then  again  (doubled)  from  either  side,  so  that  on  top  of  the  stump 
are  placed  five  layers  of  wet  lint,  constituting  a  reservoir  from  which  the 
medicated  fluid  is  gradually  drawn  downwards.  The  whole  should  bo  covered 
moreover  with  oiled  silk,  or  some  other  impermeable  tissue  which  will  keep 
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tho  part  moist  for  at  least  forty-eight  hours.  After  the  Becond  dresBin^f  I 
renew  tlie  npplieationB  every  day,  and  tho  wnxwl  pnpor  (which  is  much 
cheaper  tlian  oilwl  silk)  may  conveniently  I»e  sul»stitut<:^.  As  long  as  wet 
dressings  are  employed,  no  frfids  of  eharj'ie  or  oaknni  are  nec-ew^rj',  hut  the 
dreeing,  with  itd  impemieiible  envelojte,  may  be  eiraplj*  held  in  rxieition  bj 
the  tonia  of  a  light,  loosely  a^plic^l,  rccurreat  bauda^re.  In  the  later  stages 
of  the  ctufe,  when  the  wound  is  dressed  with  zinc  omtment,  a  tittle  oakuin 
may  be  loouely  applied  externfllly,  as  a  means  of  mechanical  protection. 

AJ^cr^rcatmait  of  the  Stump. — "WTien  the  dreegingH  are  to  be  removfdj  the 

bandage  iihould  be  cut,  and  the  oileii  «ilk  and  lint  laid  off  trom  the  «timip 
iK'i'orc  this  is  ruised  from  the  pillow ;  the  surgeon  at  the  same  time  cxomineft 
the  sutures^  untwisting  or  cutting;  any  that  are  too  tight^  and,  if  a  l>lQg  «f 
wax  has  been  applied  to  the  merlullary  Oavity  of  the  bone,  gently  withdraws 
it  by  pulling  on  flic  wire  to  which  it  is  attaohed.  An  asaistant  then  alii«  his 
hand  under  the  stum]),  carrying  it  well  down  towards  the  end,  and  then 
tirmly  but  gently  lifts  the  part,  and  supports  it  while  the  soiled  dre«singBare 
removed,  the  stump  waaheu  and  dried,  and  the  new  drcfwinpw  adjusted.  This 
)H  not  a  painful  nruce^;  ^tatietits  often  dread  the  manipulation  bctbrchaDd. 
hut  it  is  very  seldom  tliat  they  complain  at  the  time,  and  they  almost  in- 
variably experience  a  decided  increase  of  comfort  when  the  dreeBing  is  com- 
jtleted. 

The  teaching  of  the  stump  is  to  be  ver>*  gently  eftectcd  with  a  clean  soft 
epongc,  or  bunch  of  t<'W  or  oakum — the  late  Mr.  Callcudcr  cninloycd  a  camcl'i 
brtir  onish — and  tepid  water,  colored  with  a  little  CondyV  fluid  (i«)lulion<>f 
jiermanganate  of  potassium),  which  is  an  excellent  deodorizer  and  disinft-rt- 
ant.  As  tiu*  as  possible,  thu  water  should  be  allowed  to  flow  over  the  tttumn 
without  toucliing  this  with  the  e|K)nge  itself.  The  part  is  then  gently  eopfn 
until  it  is  dry,  with  a  clean,  sotY  towel,  and  the  new  dressings  a^ttftcd 
"tt'hen  the  womul  h:is  fairly  well  healed,  and  the  stump  is  no  louder  wnsitiTT 
tlie  waKbiiig  may  Ik;  more  thorough—a  little  oil  of  tiirj^ntine  Iwing  emplovl_ 
to  remove  the  aiUiosivo  plastijr  w-hich  sticks  to  tho  skin,  and  the  whole  wd! 
douched  al'torwar^U  with  soapsuds  and  water. 

If  silk  siiturc.t  liave  been  used,  they  may  be  properly  taken  awav  on  the 
third  or  fourth  day ;  metallic  sutures  nuiy  be  allmvcd  to  remain  mucL  loi^cer- 
indeed  often  until  the  wovnid  isfirmly  hcaletl.  The/(V/a/urf5t-bouldbeallo™_ 
to  drop  of  tfiniu<ti'fp(:'>y  but  the  fiurg«">n  may  gently  ffd  tJicm,  to  Hst*rtaiii 
they  are^oose,  after  a  week  in  the  case  of  the  smaller,  and  after  ten  da)"*i 
tliat  of  the  larger  vessels.  Under  no  circumstances  should  a  ligature  be  r^ii 
vuUed  aimj/.  Apart  from  the  risk  of  hemorrhage,  I  have  more  than  on 
Known  the  somewhat  forcible  withdrawal  of  a  ligature,  attendtxl  by  Hli^b* 
hleeditig,  showing  that  the  grannlatiiig  surface  ]ia<l  been  broken,  to  be  tol- 
lowetl  in  a  few  hours  by  a  chill  and  the  «lcvelopmcnt  of  fatal  pyiemia.  D" short 
cut  animal  ligatures  have  been  employed,  thoy  are  commonfv  diasolTed  la  tbe 
fluids  of  the  stump,  and  are  not  seen  after  the  operation.  If  acupressurtUt 
been  used,  the  pins  or  needles  may  be  taken  from  the  smaller  vessels  on  tlK 
si*cond.  and,  from  the  hirger,  on  tne  third,  fourth,  or  fifth  day,  according  to 
circumstances.  ISdrainatfe  tubes  have  been  omploycKl,  they  nmy  be  withdiiwo 
about  tJio  end  of  the  first  woek. 

I  have  called  this  the  simple  dressing  for  eturaps,  but,  it  may  be  a?kel.B 
not  the  air-dressing  simpler  still?  No  doubt  it  la — inasmuch  as  nothing  j* 
lees  than  something — but  I  do  not  think  it  as  satisfactory.  Prof.  UumfbiJ^* 
remark  as  to  the  rapid  healing  of  face  wounds  is  certainfy  true  ;  but  it  w  »'* 
true  that  face  wounds  heal  i^uitc  as  xajjidly,  and  with  much  leas  discomibrt  ^ 
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the  patient,  if  coverwl  with  a  strip  of  lint  kept  wet  with  gljooriiie  and  water, 
tlian  if  left  dry.  Moreover,  1  haa  the  opportunity,  some  years  ago,  of  geeiiig 
a  niiinber  of  umputatious  treated  alter  leale's  luethoil  bv  a  very  careful  sur- 
jfi-ou,  aii'l  I  ciin  nonc-itly  say  that  I  have  never  ttoeii  so  large  a  pntportion  of 
inflamed  and  nloughiiiff  stnmjis  before  or  wince.  I  have  no  ilouot  that  Prof. 
Wood's  **  ojxjn  methoa"  is  lH>ttcr  than  Toale's  or  Uiiniphry'8,  a«  avnidinc  any 
risk  of  limine  tension  by  eutnr&i;  hut  the  abandonment  of  all  ettbrt  to  obtain 
primary  union  seems  to  me  to  be  a  step  in  the  wroni?  direction,  and  one  not 
c<>ni]#ni«ii:e«l  lor  bv  anv  otlier  feature  of  the  plan  Iti  question.  BesiJw,  I 
believe  that  fKjsiiive  benefit  is  derived  from  tjje  constant  contact  of  an 
jiixUne  fomentation. 


Stbucture  a:sv  Diseases  of  8tuups. 

motURK  OF  Stl'UPS, — TAHien  first  formed,  a  stump  contains  all  the  tissnee 
ntilized  in  the  amputation  (unless  the«  have  slough&I  befoi-e  the  oec-urrenpe 
of  cittatrization),  but  soon  afterwards  various  changes  are  observed,  wliifh, 

» continue  progressively  for  a  long  time  afterwards.  Thus  the  museiUar  sub- 
Rtance  gradually  diftiippcars,  ana,  no  matter  how  full  and  plump  the  stump 
may  have  seemed  at  first,  it  in  time  iu«sumes  u  withered  look,  and  the  skin 
formst  OS  it  were,  a  loose  bag  an>und  the  end  of  the  bone.  The  fibrous  and 
tendinous  ])ortione  of  the  mnscles  remain,  however,  and  midergo  conversion 
into  a  deiLse  ribro-ceUulur  mass  which  protects  the  bone,  and  rendi-re  it  leas 
liable  to  cause  ulc*eratinn  of  the  overlying  skin  or  cicatricial  ti.'»sue  when  sub- 
jectt^d  to  pressure.  The  Iwne  itself  undergoes  cliangcs.  becoming  rounded  off, 
taxd  a  button  of  new  osseous  tissue  closing  the  medullar}'  cavity,  which  is  to 

■  «  great  extent  oblit-t^rated.  The  iv^wfo,  at  fii-st  fiUctl  with  clots  reaching  to 
vthe  nearest  anaatomneing  branches,  become  in  time  changeil  into  firm  tibroua 
■cords,  continuous  with  tlie  vessels  above.  The  venues  are  thiekeneil,  and 
f  become  bulbous  at  their  extremities,  constituting  a  form  of  neuroma;  these 

bulbous  enlarecuicnt^  cont^ist  mahily  of  fibro-cellular  tissue,  but  are  abund- 
_  antly  8U]>jilieiTwith  nerve  tibrils. 

■  In  connection  with  these  alterations  of  structure,  met  with  in  the  stump 
BitM>lf,  very  curious  changes  have  been  noted  m  distant  organs.  Thus  Dr. 
■l>ickinson,  Dr.  Loeklmrt  Clarke,  and  M.  Vul]iian,  have  itlwervtHl  loadizod 
"  atroi>by  of  the  spiuiit  fvrU  which  c^irrespoiuls  tu  the  side  on  which  the  ampu- 
tation lias  been  piiictised,  and  similar  changes  have  likewise  been  noticed  by 

IDrs.   Wchbur,  Ucnzmcr,  Dickson,  Lcj'dcii,  ami    DreschficUh      lifemni,  many 
years  ago,  obBer\"ed  atrophy  {if  the  anteritir  i-ootji  of  the  Xfiintd  nereoi  cor- 
respondni£  to  the  amputated  part,  and  Chuquct  and  Lu^s  have  observed 
»tmphy  of  the  brum  on  the  side  opposite  to  that  of  tlie  amjMitution. 
A  jwticiit  who  has  smbniitt^d  to  one  of  the  large  amputations  is  apt  to 
'  become yJ/f.-  this  is  appai-ciitly  due  tA^  the  fact  that,  \vliilc  the  snpjily  of  imtri- 
m*mt  ("«ntinue»  the  same  ais  befoix;  the  openuioii,  the  ilemand  for  it  is  diniiu- 
led  by  a  part  of  the  b<Mly  having  been  removed,  and  arcumulation  of  tat  is 
le  consequence ;  this  is  still  tiirther  aided,  in  the  case  of  amputations  of  the 
[,lower  extremity,  by  the  resulting  inability  to  take  the  jiroper  amount  of 
exercise.     Aronng  patients  of  the  lower  class,  the  enforced  idleness  which 
>ftcn  follows  as  a  necessary  sequel  of  amputation,  is  unfortuuately  apt,  in 
zxuuiy  cases,  to  lead  totho  formation  of  intemperate  habits. 

Diseases  of  Stiimps. — Any  of  the  tissues  which  enter  into  the  stnicture  of 
Btiimp  may  be  morbidly  aobctcd  and  give  rise  to  pain  or  other  annoyance. 
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Sioughing  of  the  skin  anil  connective  tissue  which  cover  the  stump,  is  oocft> 
Bionally  met  with,  and  may  bo  due  to  bruising  of  the  parts  hy  the  injury 
which  rendered  the  amputation  necessary;  to  undue  tension,  from  original 
intiutticLcnoy  of  covering,  or  from  aubeequent  swelling  conjoined  with  too 
tight  cloHure  of  the  wound  by  sutures,  etc;  or  to  const itutioual  cauaea,  as  in 
cases  of  senile  gangrene,  or  of  that  frightful  affection  which  haa  already  been 
alluded  to,  the  true  "  traumatic  or  spreading  gangrene."  Sloughing  is  more  apt 
to  occur  after  flap  amputations  than  ftt1»r  thoee  done  by  the circmar  method; 
but  I  have  once  se*m  the  entire  curt'  of  a  circular  operation  alongh  off  u 
cleanly  as  if  it  luui  been  cut  by  a  knife.  The  treatment  of  a  sloughing  stump 
consists  in  removing  all  sources  of  tension,  by  cutting  stitches,  etc,,  and  apply- 
ing a  fermenting  ur  eharcoul  poultice  till  the  dead  jtarts  arc  removed,  when 
an  attempt  may  be  made  to  diminish  the  size  of  the  remaining  wound  by  the 
judicious  use  of  strapping. 

Brysipdas  or  Diffuse  Cellulitis  may  attack  a  stump,  and  either  forms  a 
serious  oomplicatiou.  The  treatmmt  consists  in  removing  all  the  sutureii, 
applyiut^  a  wxtthint;  dressing  (such  as  diluted  alcoliol,  or  olive  oil),  wrapping 
the  limb  in  cotton,  and  admmistering  fnlldfwesof  the  tiuctureof  the  chloride 
of  iron,  which  may  be  cronveniently  combined  with  the  solution  of  acetate  of 
ammonium,  as  in  the  following  formula : — R.  Tincturas  ferri  chloridi  fJj-fSv. 
synipi  f.^Mf,  li<|UDris  auunonii  acetatis  fSvss.  M.  Sig.  **A  tablespoonhil 
ever)'  two  houre." 

HflspiUil  Gangreni'  is  a  very  Reriona  aftectinn  when  followinpf  a  recent  ampu- 
tation, bnt  is  fortunately  not  very  common  at  the  present  day.  The  trrtitnw\i 
conaistfl  in  thoroughly  cauterizing  the  whole  sur&co  of  the  wound  with  bro- 
mine  or  a  strong  solution  of  tveiTnanganate  of  potassium  (5j  to  f.^j).  and 
bringing  the  i«itieut  umler  the  constitutional  effect  of  opinui.  When  llw 
diwiise  is  arix-sted,  the  wound  will  of^cn  heal  witli  grwit  rapidity,  but  occa- 
fiiotially  the  distruction  of  tissue  may  Imve  been  so  great  as  to  noueeeitate  i 
se(;ond  operation. 

Spasm  of  the  tnuacles  of  a  stump  is  a  painful  complication,  which  is  chieflj 
met  with  a  few  hours  after  the  recovery  from  atiiesthcsia,  and  whicli,  bj 
causing  the  limb  to  be  jerked  off  the  pillow  on  which  it  rests,  tends  to  inte^ 
fore  with  primary  uiii<in.  The  trcahnerH  ordinarily  rocommcndLfd,  is  the 
a]>pliration  of  a  tolerably  firm  bandage,  with  or  without  a  Kplint,  and  the 
internal  administration  of  anodynes.  As  already  mentioned,  this  complio 
tion  'm  very  seldom  met  with  when  the  laudanum  dressing  is  employed.  Luc* 
of  persistent  and  intractable  choreic  spasm  of  a  etump,  oecurrmg  some  time 
a^r  amputatlun,  have  been  recorded  by  Br.  S.  Weir  Mitchell  and  Dr.  U.  Q 
Wood. 

Retraction  of  the  mtisdea  sometimes  occurs  and  continues  progrewively  for 
many  days  or  even  weeks  after  an  amputation,  and  occasionally  constitutes  » 
really  serious  eornplieation  by  interfering  with  the  healing  of  tho  stiunp, 
eausmg  troublesome  ulceration  of  the  cicatrix  (if  healing  has  already  oc- 
curred), and  giving  the  part  a  peculiar,  pointed  appearance  which  has  tag' 
gestecl  the  name  of  conical  or  suaar-loaf  stump,  a  condition  which  may  ilse 
depend  upon  sloughing,  or  upon  hypertrophy  of  the  bone.  The  ulcer  on  the 
end  of  the  stump,  caused  by  muscular  contraction,  is  culled  the  mechaiiiwl 
ulcer,  and  is  ofteu  very  intractable.  The  treatment  consists  in  the  application 
of  a  firm  circular  Imndage,  from  al)ovo  downwanls,  bo  as  to  relieve  lenfion 
by  reittraining  the  action  of  the  muscles,  and,  us  it  were,  coaxing  tbe  wit 


STBrcrrRK  axd  diseasbs  op  stumps. 


608 


trtft  (lowiiwards,  uutil  the  ulcer  h&s  had  time  to  heal.  Another  plan  is  to 
employ  extension  by  means  of  a  weight,  arplieil  either  with  the  ordiimiy 
adhesive  plaster  stirrup,  as  hi  traetureil  tbigit,  or,  as  advised  by  Mr.  Itryaiit, 
rhnm_!;h  the  medium  ot'  an  arclied  splint  attached  to  the  fi-ont  and  baek  of 
tlie  liinb.  The  last  resort,  in  a  case  of  conical  stump  which  is  constantly  ro- 
utccrating,  or  which  is  too  tender  to  permit  the  uae  of  an  artiticial  limb,  ia 
reeeetion  of  two  or  more  inchea  of  the  end  of  the  bone;  an  operation  wliich 

I  happily  is  atteudotl  with  very  little  risk,  and  of  which  the  result  is  usually 
Baite  satisfactory. 


Contraction  of  the  tendons  in  the  neighljorhood  of  the  stump  may  cause 
trouble,  by  giving  nsa  to  deformity  anil  liragging  upon  the  cicatrix ;  this  is 


particularly  obetirveil  in  connection  with  the  medic^tar.ial,  or  Chopart's,  ampu- 
,tation  of  the  foot,  after  which  o[>emtion,  the  natural  arch  of  the  foot  being 
'  leetroyed,  the  tendo  Aehillis  may  be  drawn  upwards  by  the  gastrocnemius 
md  soleus  muscles,  and  a  painful  form  of  talipes  equiuus  result,  the  cicatrix 
jiue  forcetl  agauist  the  sole  of  the  shoo  in  walking.     This  occurrence  can 
lauaily  bt>  prevented  by  taking  care  to  make  the  flaps  of  ample  size,  and  by 
he  judicious  use  of  bandageit,  splinta,  and  weight  extension,  if  any  tendency 
rotniction  bo  noticed.    Tenotomy  may  be  resorted  to  if  other  means  prove 
sufficient. 

Heino}^hagf.  from  a  stump  may  occur  at  any  time  before  the  wound  is  com- 
pletely healed,  though  it  ia  not  usually  looked  for  attcr  the  safe  separation  of 
all  tlie  ligatures.  I  have,  however,  known  fatal  hemorrhage  from  the  femoral 
artery,  iu  a  syphilitic  subject,  to  occur  four  weeks  after  amputation  of  the 
thigh,  and  when  all  the  ligatures  had  corae  away  and  the  patient  had  boon 
going  a))out  for  some  time.  Sometimes  the  bleeding  comes  from  small  ven- 
"  >la  which  wore  not  noticed  at  the  time  of  the  oi>eration,  but  which  l>egin  to 
30Ut  when  reaction  OGCwv^iams^xutivi',  or  reactionary  hnnorrkage).  Secondary 
rmorrhayc  from  a  stump  may  be  due  to  the  bleeding  vessel  having  been 
iperfectly  secured  in  the  first  instance — a»  by  tying  it  too  near  the  cnt  end, 
that  the  nooso  can  slip  ofl"  before  repair  is  complete,  or  by  including  too 
luch  tissue  with  the  artery,  so  that  in  a  day  or  two  the  knot  becomes  loose — 
or  to  a  disea-sed  condition  of  the  arterial  coats  themselves,  rendering  them 
■iahle  to  ulceration,  or,  more  rarely,  to  the  formation  above  the  ligature  of 
Hn  aneurismal  swelling  which  sub*ei:|uent]y  undergoes  rupture.  Capillary 
oozing  or  parenchyrnatoits  hemorrhage  sometimes  occurs  after  amputation,  and 
appears  to  be  due  to  thrombosis  of  the  venous  trunks  interfermg  with  the 
return  circulation.  The  trmtment  of  hemorrhage  from  a  stump,  it  the  lileod- 
ig  be  but  alight  in  amount,  consists  in  elevating  the  part  and  applying  cold 
by  means  of  an  ice-bag),  and  moderate  pressure,  and  m  a<lminirttering  ergot, 
L^italis,  and  opium ;  hnt  if  these  means  fail,  or  if  it  apiK-ar  that  a  large 
vessel  is  bleeding,  more  decided  measures  must  be  adopted.  If  the  pi-o- 
cesa  of  healing  be  not  tar  atlvumwl,  the  stump  should  bo  reopened,  the 
surgeon  breaking  up  the  recent  adhesions  witli  his  fingers,  and  the  bleeil- 
ing  artery  should  then  be  tied  in  the  wound,  it  l>eing  sometimes  necessary 
for  this  purpose  to  diaeect  the  vessel  up  for  a  short  diBtancc,  an<l  thus 
free  it  from  the  surrounding  tissues.  If,  nowevcr,  the  licmorrhage  has  not 
occurred  until  the  greater  part  of  the  stump  is  firmly  healed,  it  will  probably 
be  better  to  secure  the  artery  immediately  above  the  wound  rather  tlian  in  the 
wound  itself;  this  may  be  done  by  cutting  down  and  applying  a  ligature,  but 
may  be  much  more  readily  accomplished  oy  acupressing  the  vesset  according 
to  Simpson's  tirst  method — passing  a  lou^  pin  deeply  across  the  known  course 
of  the  vessel,  so  as  to  go  below  it,  and,  it  necessary,  increasing  the  prcst^urc 
by  applying  a  pad  of  lint  or  cork,  and  a  figure-of-eight  ligature,  cxtenially. 
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This  is  one  of  the  few  cases  in  which  aoupreseare  seems  to  me  to  posca 
grtfater  aclvaiitagee  than  tho  ligature,  null  I  would  ur^'ntly'reoomnMiid  ilu 
the  l>ejiit  uu'anij  i>f  cxintroUiug  Iieinorrhnge  inider  ther^c  (.-ircuiiistances ;  tfae  pin 
can  be  iiitrotlnot-il  witliont  the  neceeeity  of  etherizing  thu  patient,  and  tlie 
oiieration,  when  the  piitieiit  is  already  verj'  nnith  weakened  by  ble^-diug^  ie 
altogetjicr  a  much  \es&  formidable  cue  tliau  cuttiiie^  down  uiiil  t>earehiiig  for 
the  artery.  Ligation  of  the  main  artei*j-  at  a  iTi»tauce  from  tin*  woniKl. 
though  recommended  by  Listen,  U  now  gi-iierally  regarded — and  1  think 
justly — 08  a  bad  operation.  i»urticulariy  in  tlie  lower  extremity;  it  adds  a 
serious  complitatiou  in  itself,  cxpOM.^  to  considerable  rirfk  of  gangrene,  and 
is  moreover  often  iuerteetnal  in  ixTinauently  anx-sling  the  hemorrhage;  in 
the  uptier  extremity,  it  may  be  Kcmjetimes  resorted  to  with  udvnulage,  but 
when  the  lower  limbs  are  eoncenu'd  n  better  plan  is  to  aeupress  the  vessel  in 
the  way  already  described,  and,  if  neceeeary,  re-amputate  when  the  patient 
has  rallied  enough  to  bear  a  second  operation. 

AneuHsmal  enlarffonmt  of  the  arteries  of  a  stump  haf  already  been  alluded 
to  as  being  an  oeeasional  cause  of  hemorrhage.  Mr.  Krit*hi*eii,  ni  bis  "  Seicot'e 
and  Art  of  Surgery,"  deseribee  and  figures  a  remarkable  i-aec  vf  atunrismd 
varix  oocurring  after  amputatiou  at  the  atdclc. 

Alednmirt/o,  or  jiainfnl  ner%'onimors,  are  often  met  with  in  ptnmpft.  The 
bulbous  enlfirgemcnts  of  the  cut  ends  of  the  nerves  ownr,  indec-il,  ak  almdr 
]x>inted  out,  in  all  stumps,  but  the  term  vruroma  is  not  ordinarily  employed, 
unless  the^e  enlargements  are  painful.  Tlie  jiain,  which  in  these  casa  a 
sometimes  very  distressing,  is  due,  according  to  Weir  Mitchell,  to  the  exist- 
ence of  a  true  ncuritift,  nr  of  a  slate  of  selerosls  which  results  fnmi  iuflnm- 
matory  changes.  The  trtahneul  is  unfortunately  not  veiy  satisfat'torr ;  ifll*  _ 
pain  were  e\'idently  eonnei-ted  with  any  distinet  tumor,  re*«ction  of  t^^H 
grcpwth,  and  of  two  or  three  inches  of  the  ner\-e  witli  which  it  was  conMctafll 
would  be  iudicatcd ;  under  other  circumstances,  it  would  be  proper  to  cut 
down  and  forcibly  stretch  the  nerve  which  supplied  the  paiiiirir  region,  or,  if 
this  failed,  to  excise  a  couple  of  inches  from  the  continuity  of  tlie  nerve  uwl 
turn  its  distal  end  domiwards,  so  ns  to  prevent  reunion  ;  or,  if  the  whole  &«* 
of  the  stump  fieemwl  to  be  neuralgic,  a  re-nmputatiou  might  be  properly  re- 
porter!  to.  These  various  ojH^rations,  however,  though  perfectly  justimible 
under  the  circumstances  supioBed,  by  uo  means  ini-ure  con^nlete  relief  fww 
suffering.  The  late  Dr.  Nott  placed  on  record  a  remarkable  case  in  whidi 
the  patient  submitted  to  no  less  than  tiiree  re-amputations  of  a  neuitki^ 
stump,  and  tliree  nerve-excisions,  and  yet  was  not  cnretl  at  the  end  of  tts 
persevering  treatment.  An  jmOiiftir't:  mrnsarfs,  where  an  operation  is  notafr 
sidered  necessary,  the  application  of  leet^hes,  ice,  and  conntei--irritaut«,  ottj 
be  of  serWce,  as  may  the  topi<:al  use  of  the  strong  tincture  of  aconite  root.* 
hypo4lermic  injections  of  morjihia.  Relief  was  obtained,  in  a  cam  «conW 
by  Girard,  by  the  repeated  employment  of  electro-puncture. 

Perioatitia^  osteitii^  or  osteomyditis^  or  all  of  theee  atrections  »imultan««i«T. 
may  attack  the  bone  of  a  stump,  and  in  some  cases  may  lead  to  very  serioiu 

"       "  *  *      vadutw 

■m 
joioL 

'  BnbporiMf-ftl  mppttrAtlon  »om«t{mefl  receivee  the  nana  of  aeaU  Mcracu,  bat  ths  vMnAt  *  ' 
ooMi-qnt^ncv  of  tlia  diaeaiw  r&tlier  tli&o  Ilk«  dtflrue  iuelf. 

■  Tliv  sec{uunL-«  of  (•vi>nu  is  uauftUy  thft  other  wav,  epiplnmtu  prooedlng  mbperiustml  npf*' 
t\nn.  (S4'«Mftoitam»ra,  LectumouDikewosof  BoneaKoa  JoiDts,pp.6fi,  7i.  SmoihI adiUna.  1^ 
doii,  LSHl.i 
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place  tlic  ))aticut'«  ILfo  in  jeopardy,  aiid  require  re-amputation.  Diffuse 
suppurative  ojilcoiui/did-s  U  aUvaya  a  very  grave  attectiou,  often  ending  iii 
pytemia  and  deatli»  wiJ  |mrticularljr  when  it  oecui-s  in  the  fuinur,  a  hone  spe- 
liallv  exposed  to  tliia  destructive  tonn  of  inflammation  when  iu  luodullary 
savity  is  laid  ojien,  aa  it  noeessarily  must  lie  in  niewt  amput^itioiw  of  the  thigh. 
Sniig  reportd  a  cuiv,  in  u  eaaa  of  this  kind,  eltectod  by  seooping  out  the  dis- 
lA&i  medulla  and  stutKng  the  cavity  with  cotton  suturatod  with  a  strong 
>lation  of  cidoride  of  zine;  but,  oixiinarily,  the  best  mode  of  treahnent  cou- 
jrtd  iu  PtMimpntating  at  the  nearejit  joint — an  operation  wliich,  though  oi'iio- 
mtly  of  a  desperaW  character,  lias  proved  very  guceeseiful  in  the  Eanda  of 
)«x  and  Arlftud,  and  haa  been  advantageously  resorted  to  by  Sir  J.  Fayrer, 
^reu  atler  the  development  of  pyajniic  symptoms. 

Necrosis  Is  a  very  coimuon  affection  of  stumps,  Iu  most  cases  the  death 
bone  is  limite*!  to  a  more  or  \cm  perfect  ring,  corrospiinclint;  to  thf  line  of 
tiou,  and  i>»  appartuitly  due  to  the  bruising  of  tbe  part  by  thu  t-ectJi  of  tho 
when,  however,  tho  iiecrtwis  follows  ujion  (wteitifi,  subperiosteal  wnppn- 
tioii,  or  rt«te4imyeliti?i — or  all  combined — it  is  sometimes  very  extensive,  aTid 
IV  involve  almost  all  that  remains  of  the  shaft  of  tho  bone.  Every  patbo- 
;ical  or  surgical  miueuiu  embraces  Kpeciraeiw  of  the  long,  ironical,  autl  often 
>ular  soquttttra  which  are  found  uiuier  these  cireiunstam-cSj  and  wliidi  nre 
biniply  the  result  of  inflammatory  action  of  a  hiuh  gnulc.  An  ingcuiuue 
itteinpt  has  Imhsu  uuulc  to  explain  the  (»ccurrcncc  ol  tlu-MC  KfpK'SIra  by  attri- 
)utingit  to  injury  of  the  nutritious  artery,  which  ifi,nf  course,  otYen  divided  in 
imputations:  but  it  seems  to  have  been  overlooked  that  a  precisely  simihir 
form  of  iiecpOMis  occurs  as  a  result  of  osteitis  iu  erases  iu  which  no  ojjerution 
It  all  has  been  jierformod.  Xot  only  js  the  sequestrum  often  tubular,  but  it 
not  niifrtHjuently  lit;c<l,aK  well  as  surrounded,  with  living  bone — the  medulla 
indergoiiig  a  retrograde  metaniorjibosifi  into  osseous  tisane  at  the  same  tinio 
it  an  invoUicrum  is  beina  formed  by  the  jjeriosteum.  This  fact  was  long 
3  observed  bv  Copland  llutchison,'  and  more  recent  illustrations  have 
311  recorded  by  several  writers,  including  M.  Demarquay,  of  Paris,  Prof. 
irkoe,  of  Xcw  York,  and  Dr.  Pac-kard,  of  this  city  j  the  hrat  philosophical 
explanation  of  the  occurrence  appears  to  have  been  gi\"en  by  M.  Olfier,  of 
/yon-s.  The  /rc(£//ji<')'*(  of  necrosis  in  a  stump  consists  in  removing  the  sofiues- 
im  as  soon  as  it  luis  became  hxwe;  this  can  usually  be  etfected  without 
difficulty  by  simply  seizing  the  sc-questrum  with  force]*,  and  drawing  it  out 
.with  a  rocking  or  twisting  motion;  occasionally,  however,  tho  dead  bona 
_Ay  bo  firmly  ncld  iu  place  by  the  periosteal  formation  of  new  bono  arotmd 
t,  OP  e\'en  by  osseous  bands  extending  from  this  to  tho  ossified  medulla — 
inder  which  circumstances  the  involucruin  must  bo  cut  away  until  the  source 
";  obstruction  is  removeti.  Under  no  circumstances  can  simple  necrosis  in  a 
ip,  no  matter  how  extensive,  necessitate  rc-amputation.  This  operation 
ly,  however,  as  already  rientioned,  be  required  by  wliat  is  sometimes  called 
rule  lu'crosiSf  but  w}iicU  should  moru  properly  be  tcniicd  diffuse  subperiosteal 
ippn  ration. 

Caritis  is  sometimes  met  with  in  the  bono  of  a  stmnp,  usually  when  tho  am- 

"potation  lias  been  iterformed  for  scrofulous  or  syphilitic  disease,  or,  if  for  injury, 

.when  the  patient  is  u  subjeet  of  one  of  theso  diatheses.     The  trfaimei'f.,  l>e- 

wdes  tho  atloption  of  suitable  institutional  mciisurcs,  consists  in  injecting 

*ie  sinuses  which  lead  to  carious  bone,  with  tincture  of  iodine,  one  of  the 

liueral  acids  projierly  diluted,  or,"which  I  have  sometimes  nsed  with  advua- 

>  Some  Pravtii-al  ObMrvalluus  In  Surgery,  lUiulrntwl  b/  casw,  page  130.     Londuu,  1S16. 
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tage,  the  preparation  intro<lu«jd  by  M.  Notta  under  the  nauie  of  the  "  Licjuutir 
de  Villatc,''  which  m»y  bu  made  according  to  the  following  formula :  R-  Zinci 
BulphBtis,  cupri  Hulphatiii,  fia  ^r.  xv  ;  Hquoris  plunibi  Bubacetatiti,  i^sfi  ;  acddi 
ttcelici  diluti  vel  aceti  albi,  fSiijss. — M.  As  a  hist  rc«<ort,  tlie  ^tuxnp  mar  be 
hiid  open  and  ttio  cariouA  bono  removed  with  ueteotrite  aud  gouge,  or,  pombly, 
a  re-amputation  iDay  bo  found  ncceettary. 

Hypairofhy  of  Ike  bmie  alter  an  amputation,  ha*  already  been  alluded  tfl  ie 
cme  of  the  causes  of  a  conical  or  sugur-Ioaf  stump.   "VXxm  is'obtwn'ed  in  patients 
who  have  not  attained  thoir  full  gr()wth,  and  princiimlly  in  amputations  of 
the  i/^  uud  upper  arm[;  it**  mt-urnjutv  in  thetic  rather  tuari  in  other  situation*, 
IB  Aocomitod  for  by  the  well-known  physiological  liict  that,  owing  to  thedirwv 
tion  taken  by  the  nutritious  arteries  in  the  several  bones,  and  tito  eoti^ietjueat 
)>enod  at  which  the  epiphyses  become  united  to  the  diaphysee,  tht:  chief 
grawth  of  the  towa-  extremity  is  from  tuc  epiphyses  in  proximity  to  the  knee, 
while  that  of  the  h/7«t  extrnnify  is  from  those  of  the  wrist  and  shoidder, 
Ilcuee  amputations  oi'  the  ihir/ft  and  forearm  remove  the  principal  sourcw  of 
growth   for  tho  portions  of  bone  wnich   remain,   while  amputations  of  the 
upper  arm  and  leg  leave  these  sources  of  growth,  and  in  a  few  years  the  boii« 
of  stumm  in  these  situations  may  be  too  long  for  the  soft  partfi  which  wen 
originallv  ample  for  tbeir  covering.    If  any  treatment  is  required  in  a  cstevi 
this  kind,  resection  of  the  overgrown  boue  is  the  only  remedy  likely  to  be  oT 
service. 

Adventitious  bursas  are  Roraetimes  formed  over  the  bones  of  stimips  frrmi 
nrceBure  of  the  pad  or  artificial  timb  used  in  walking,  if  such  a  buna  shoalil 
uecome  painful,  the  mechanical  arrangement  of  the  prothetic  a[>|jarBtiu  tan- 
ployed  should  be  altered,  so  as  to  relieve  the  part  from  proseure;  and  if  t)iti 
lie  not  sufiicient,  an  attempt  may  be  made  to  cause  obliteration  of  the  Una 
by  injecting  tincture  of  iodine,  or  establishing  a  setou ;  or  excision  oftlie 
bui^  it^lt  may  be  resorted  to. 

Pbothetio  Apparatus  and  the  Adaptation  op  Artipicial  Lntsa. 

One  of  tho  earliettt  rcoo]-ds  M'hich  we  })ave  of  a  BUt^ioeasiHil  effort  to  nipp^ 
the  place  of  an  entire  limb  lost  by  amputation,  is  given  in  the  history* 
Francis  dc  la  Xone,  a  celebrated  Huguenot  officer,  bom  A.  1>.  1531.  who 
lost  his  left  arm  at  the  siege  of  Fontenay.  Having  at  first  refused  ampttf* 
lion — ^his  arm  was  Bhatteit-il  by  the  shot  of  an  arquebuee — preferring  to  J* 
rather  than  to  be  inoapacitatod  for  fighting,  he  was  at  length  persnndfJ  ly 
his  friends  to  submit  himself  to  the  surgeon's  hands,  and  the  Queen  of  N*- 
>iirre  herself  hold  his  arm  during  the  oiieration.     An  iron  crm  euppli«l  'f* 

Iilace  of  tho  missing  member,  and  gave  it,-*  bearer  tho  6(tbric4net  of  "Biini* 
•'er;'*  tho  ailificial  limb  served  to  hold  his  borsea  bridle,  and  enabled  tpe 
fullant  captain  to  engage  in  fresh  battles  with  renewed  ardor.'  Anilaw* 
'ar6  describes  and  figures  several  varieties  of  artificial  anus  and  Ie^:i^'l>'' 
former  mode  of  iron,  boiled  leather,  or  glued  paper,  aud  the  latter  ot  wti^ 
These  he  obtained,  ho  says,  from  a  locksmitli  of  Paris,  mime<l  "  lo  jtetit  I*!* 
rain,"  and  their  mechanism  wa«  so  perfect  as  to  enable  the  wearer  to  hnit*'*' 
tlie  natural  movements  of  the  parts  which  had  been  lost,  and  even  to  fcolfl* 
JHJU  for  writing.'    Among  the  artilicial  legs  is  one  for  "  jxwr  men,"'  which  * 

■  Sm  MAlgftJgn«'a  edition  ot  Fftrt,  klrMdjr  quoted,  toow  U.  p>  fil7|  notA 
>  Op.  oil.,  tune  ii.  p.  61fi. 
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in  all  csKK'^ntiul  particulars  the  name  as  the  '*  box-log,"  which  we  gtill  often  see 
at  the  ppeeont  liay.  The  thief  olijpctioii  tt)  the  iron  arm  niadu  by  '^li*  petit 
rljorraiir'  wa«  ita  weight,  which  wtm  ao  great  that  it  could  only  be  worn  for 
ehort  porioda ;  and  it  is  told  to  the  i)raii4e  of  the  Nuremberg  mechanic  who 
about  the  same  time,  or  possibly  earlier,  made  tlie  iron  hand  worn  by  GtxjtJie'a 
hero,  G'Otz  von  BcrRchmgen,  that  the  artificial  member  supplied  for  that 
gallant  soldier's  use  weighed  but  three  pounds. 

,      Very  iugeniouft  Bubstitutes*  for  lost  Uiiilw  are  available  at  the  present  daj', 

'and  tlie  mechanic's  art  is  enabled  to  supply  any  deficiency,  from  the  lose  of  a 

single  finger  to  that  cause<l  by  an  amputation  at  even  the  hip  or  shoulder-joint. 

Prothbtic  Apparatus  pok  the  Uppbh  Extrkmity.— The  simplest  form  of 
artificial  arm  for  an  amputation  above  the  riboir,  consists  of  a  neatly-fitting 
sheath  of  Icitthor  terminating  in  a  block  to  whieli  can  be  attached  a  hook,  a 
knife,  a  fork,  or,  for  show  purpose*,  u  wotitlen  hand  ;  by  curving  tlie  arm,  as 
euggested  by  Mr.  Bieg,  at  a  point  corresponding  to  the  misaing  elU^w,  the 
appearance  of  the  artiticial  Hmb  is  very  much  iraprovetl,  while  a  joint,  allow- 
ing of  motion  at  the  elbow  by  means  of  a  concealed  wheel  and  ratchet,  movoil 
by  the  otlicr  hand,  makes  the  limb  still  more  useful.  In  cases  of  ampiitutiou 
at  the  .■ihoul'ier-joint,  apix»sition  is  efiected  by  means  of  a  leather  cap  covering 
tlie  shoulder  and  side  of  the  cheet.  For  stumps  Mow  the  elbow,  a  similar 
apparatus  ia  applicable,  of  course  without  the  jomt.  Kuch  a  contrivance  aa 
that  above  described  ia  usually  all  that  patients  ask  for,  and  I  have  known 
great  use  made  of  even  a  6im])!e  sheath  and  fixed  hook :  indeed,  the  large 
maiority  of  men  who  lose  an  arm,  do  not  employ  any  artificial  substitute, 
finding  that,  with  a  little  practice,  one  ann  can  reasonably  do  the  work 
of  two. 

For  special  cases,  however,  something  more  is  required.  The  natural 
motions  of  the  wrist  can  be  imitated;  a  spring  placed  within  the  artificial 
thumb  allows  a  pen  to  be  held  between  that  and  the  forefintrer,  and  thus 
enables  the  patient  to  write ;  and  finally  an  ingcnio\is  arnuigonicnt  of  levers, 
springs,  or  pulleys,  concealed  in  the  hand,  permits  the  fingt;rw  t<i  bo  moved 
as  in  the  natural  member.  With  M,  Beohajd's  artificial  arm,  two  haniU  are 
furnished — one  naked  and  one  gloved — to  replace  each  other  according  to  the 
needs  of  the  occasion.    Among  the  most  Ingenious  forms  of  artificial  arm 
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.'e  been  devised,  may  be  specially  mentioned, Iborides that  of  Bechard, 
Van  Petersen  and  Oharriere,  and,  among  less  expensSvc  appliances. 


11  ch  ha  VI 
tho*ie  of  V: 

that  invented  by  M.  dc  Beaufort,  which  has  been  further  usefully  modified 

by  Mr.  Ileather  Bigg.     The  power.,  in  cases  of  amputation  above  the  elbow, 

is  derived  from  the  opposite  arm,  through  the  medium  of  cords  of  catgut, 

I  but  in  Bigg's  apparatus  for  amputation  below  the  elbow,  is  derived  from  the 
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iniitUated  arm  it«elf.    The  acconii>ftnyiiig  iIUi»trationa  rFies.  154-157)  show 
the  mechanism  ot'  the  artificial  unu  uiiU  hand  manutactuivd  by  Afr.  Kulbe,  of 
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this  city  (Philiulelpliia),  which  are  anionar  the  best  in  the  American  market 
Tiff.  15B  AhowH  an  ingenious  artificial  huuil^  muUo  of  India-rubber  by  Mr. 
Marks,  of  Xcw  York. 

Protuetic  Apparatus  for  the  Lower  Extrrmitv. — Artificial  leg*  are  of 
much  morv  value  in  a  practical  point  of  view  than  artificial  ami.s.  w^iich  are 
indeed  not  eeldom  voluntarily  laid  aBide  by  thorfc  who  p(ts(*ess  them,  or  ore 
only  worn  upon  Bpeciol  occa^ioai^    The  Mnipleet  form  of  artifi- 
yig.  I9».        ciftl  leg  is  the  *' box-leg"  (Fig.  159),  adapted  for  the  reception 
of  tho  bent  knee  after  amputation  at  what  was  formerly  wJW 
the  "  point  of  election,"  a  short  distance  below  the  tnbercle  'rf 
rhe   tibia.     Thi.s  appumtua  ici,  as   already   remarked,  almof^ 
identical  with  the  "jM^kor-man's  leg,"  descril»e<l  by  Anil)roi« 
Pai'i  more  tlian  throe  centurieH  ago.     An  improvement  ora" 
this  18  the  "  bucket"  or  "socket-It^,"  which  is  adapted  to  tk 
extended  limb,  and  w  ho  arranged  as  tx>  prevent  preeBOie  upon 
the  cicatrix  at  the  end  of  the  nturap.     For  amputation  bebw  Mr 
A7t(Y,  a  pocket  dotsely  fitting  the  limb  is  employed,  with  a 
leatlier  thigh-bund  or  lutenil  sfraj^w,  or,  which  ii*  much  Wtttr, 
a  limb  wiui  fim  buckets,  one  for  the  leg  and  the  other 
rouuduig  the  tliigli,  thuft  completely  taking  ofl'  the  weight  ti^ 
the  end  of  the  stump,  and,  at  the  wimo  time,  g^reatly  facilitati  ^ 
the  act  of  throwing  the  leg  for^vard  in  walking.    For  amput^ 
tiona  abuvf  the  knee,  the  bucket  should  be  bo  arranged  as  to 
Bos.!*(.         transfer  all  preecnre  to  the  tnlnTtwity  of  the  it«chium.    Care 
must  also  he  taken  so  to  adjust  the  ai-tificial  limb  that  li* 
centre  of  gravity  of  tlic  body  shall  fall  within  its  baiso,  as  in  the  normal  cvn- 
dition.     Ingenious  artiticial  appliances  for  amputations  of  the  __/w(  or  ii«^'^ 
(Chopart,  Syme,  Pin.»^ff,  etc.>  are  supi'lied  by  BIm;,  of  I^ndon,  Marks,  cf 
Xew  York,  and  Kolbe,  of  rhifa»K'lphia,  while  Charnere,  of  Paris,  has  de  " 
a  limb  for  ukc  aflter  nEii|)ulat)on  at  the  ht/Hciiiit,  in  whit-h  motion  is  pennitt 
at  points  corresponding  to  alt  tliree  articulations  of  the  lower  extrentity. 

Among  the  mojx-  ^ahoi-ato  forms  of  artifieinl  leg  which  liave  Moqoiiv*l 
popularity-  in  mcxlem  times,  may  Ite  mentioned  the  "Anglesey  leg"  (eo  aX^ 
from  hanng  been  oduptwl  by  the  Marquis  of  Anglesey,  who  lost  hi*  ]<*  *j 
"Waterloo),  and  tlio  "  Palmer  leg,"  manufactured  r»v  j5.  F.  Palmer,  of  Vw'' 
delphia,  which,  from  ita  lightneBs,  auid  the  fncifity  of  walking  wbieb 
aflordfl,  liiis  iilways  been  a  favorite  in  this  countrv.  f'ig.  ir>0  shows  the  »* 
ehauism  of  a  leg  made  by  Mr.  Blanck,  o{  Phila<lclphia,  which  chwjly  n*"** 
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lea  the  "Palmer  leg,"  and  is  really  a  very  useful  and  inatisfattory  piece  of 

icchaDism.  Various  ingenious  devices  have  l>een  adapted  in  order  tfl  pmvide 
,jteral  and  rotatort/,  as  well  as  mtt^ra-posterior  motion  at  the  ankle-joint,  those 
Bpecially  worthy  of  mention  being  found  in  the  forme  of  ammratuB  miide 

«*iK-etively  1)V  Uf.  Bly,  of  Rof:bei*ter,  Mr.  Mark;*,  of  Xew   \<>rk,  idhI  Mr. 

:olb6,  of  Philadelphia.     The  peculiarity  of  tho  "Bly  leg"  (t'igs-  l*il>  1U2), 
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rhich  18  now  mannfiictured  by  Mr.  Fuller,  of  Rooheatcr,  N.  Y.,  is  that  the 

tankle-joint  \a  fonueil  by  a  ball  of  poliahod  glaws  playing  in  a  vulcanite  socket, 

fjnotiou  being  uft»>rded  by  means  of  India-rub!>er  '^t-oinpression"  siiringa,  with 

cords  whiih  represent  the  natural  tendons.    The  "Mark-s  leic"(Fig.  163)  die- 

pcnsea  with  a  joint  altogether,  the  ueceaaary  motion  in  dift'creiit  direotious 

being  pnividod  for  by  the  flexibility  and  eliiytieity  of  the  foot  itself,  which  is 

ide  of  India--rnbber  surroinnlinff  a  Rmaller  wooden  frame.     The  "Kolb& 

r"  (Figs.  l()4,  165)  aftonbt  lutenil  motion  at  the  ankle  b^-  giving  the  steel 

kle  bolt  u  globular  enlargement  at  its  centre,  correepondmg  to  hemispheri- 

fcal  depres8ini;s  in  !M>tli  foot  and  leg  ])ieeert,  the  ends  of  the  bolt  passing  Inorfely 

jthroiigli  holes  in  the  metal  ;jide  straps,  aud  being  furnished  with  Tndlu-rubber 

[supports  BO  as  Ui  penuit  the  necesBary  moveniciits. 
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The  U8C  of  metallic  flprings,  in  artiticial  timbe  for  the  lower  extremity,  tg 
DOW  v^  geaciuUjr  alAadooed  in  luvor  of  those  made  from  Indu'inbt 

Pis.  les. 


ladtA-ratiber  too%  ot  ili<  ■■  MKfki"  I»k- 


Mr.   Heather  Bigg,  of  London,  has  modified  the  mechflnUm  of  the  "  1 
I^Kt"  ^y  eiuplo^'iug  but  a  single  tendon,  which  pMW»  through  the  axis  of  the 
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joint,  while  retaining  the  ball  and  fioeket  character  of  the  articulation.  ^^ 
artificial  lee  should  he  applied  until  theetum[>  is  thorouehl}*  healed  and  solid 
three  inonth*i  bcine  the  minimum  interval  which  should^ be  allowed  to  eli)** 
after  the  ainjiutation. 


Mortality  and  Causes  or  Dkath  AriBR  AuprTATioKS. 

The  rate  of  mortality  after  amputation  has  always  been  a  favorite  salg'e^ 
of  etody  with  workers  in  aui^cal  etatistice,  and,  as  already  pointed  oat,*r 
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most  every  inventrtr  ot*  a  new  method  of  operating,  or  new  nKMle  of  dre^sing^ 
fn>m  tlic  days  of  Jt«i\iamiii  IJt'll'  to  our  own,  has  odduceil  figures  to  prove 
tliut  hm  plan  u  better  thiui  tluit  of  hi»  predeoee^rs.  liut  tlie  circumstances 
of  enAca  are  «o  diflereut,  that  thu  gtatwEica  tUiw  foniished  Iiave,  so  far,  been 
of  very  little  value.  If  it  t^ould  be  shown  that  by  any  njMJciid  funti  of  ojxjra- 
lion — ad,  for  iiu^tancc,  Teale's — or  under  any  special  mode  of  dressing — ua, 
for  inataueo,  Lister's  or  CJuerin's — a  largo  nuntbt>r,  say  a  bumln^d.  t.'im- 
secutivo  cases  of  (1)  primary  amputatiou,  (H)  in  the  lower  third  of  the 
thighf  (3)  fdr  oompounu  fracture  by  railway  injury,  (4)  in  healthy  young  men 
ITjutWiMi  20  and  25  yeara  of  age,  (5)  operated  on  in  any  particular  hospital, 
and  (6)  with  a  certain,  definite  degree  of  care  exerciinetl  in  the  cnustitutioiial 
and  hygieuic  after-treiitment,  funufihed  det^idedly  Ijetter  i-esult*)  tlmn  the  same 
number  of  consecutive  eaees  of  prefiscly  the  Banie  chann-tcr,  and  under  pre- 
ci^dy  the  same  circurostancee,  except  as  regards  tlic  form  of  oi^iution  or 
mode  of  dressing ;  euch  a  demonstration  woiud  affonl  a  powert'ul  Argument 
in  favor  of  the  particular  plan  recommended.  But  such  a  demonstmtiou  has 
not  been  as  yet  furnished,  nor,  indeed,  as  far  aa  I  know,  even  attempted,  by 
the  lulvocatea  of  any  of  the  methodH  winch  have  been  rcfcrrwJ  to;  and  a  mo- 
ment's rcHoctiou  will  show  how  useless  it  must  Ijo  to  eoiu|>are  tables  of  cuaes 
which  are  really  not  comparable,  either  in  regard  to  the  ago  and  geneml  con- 
dition of  the  patients,  the  nature  of  the  lesions  requiring  oiieration,  the  hy- 
gienic surroundings,  the  care  given  to  after-treatment,  or  other  jiarticulars. 
Sfor  can  the  practice  of  one  surgeon,  taken  as  a  whole,  he  tairly  compared 
with  that  of  another;  for  tlu-y  may  operate  under  very  dilFei>jnt  circum- 
stiiiices:  one  in  a  richly  endowwl  and  wcll-onlerwl  hosjiital,  the  t>ther  in  a  |iar- 
simonionsly  conducted  ahnsliouso;  one  ehiotly  uj»on  children,  the  other idniost 
exclusively  upon  adults;  one  principally  in  cases  of  chronic  jniut-diwase,  the 
other  in  cases  of  very  severe  and  complicated  injuries.  Again,  one  surgeon 
advises  and  practises  the  operation  of  joint-excision,  and  only  amjiutates  in 
the  worst  niscii,  while  his  colleague  amputatoe  in  all  cases,  and  of  couree  has 
better  statistics. 

While,  however,  I  would  deprecate  any  attomjit  to  decide  the  question  of 
the  l)est  mode  of  0|ieratinf{,  or  of  dressing  stujups,  by  any  figures  n<tw  avail- 
able for  the  purpose,  I  &m  far  from  undervaluing  the  importance  of  i^tatistical 
investigation,  in  which  indtsKl  I  have  myselt  done  a  good  deal  of  work. 
Certain  points  in  n^ference  to  the  results  of  nnipulutions  mn  only  be  (and,  I 
think  [  may  say,  have  been)  establisheil  by  statistical  inquiry,  such  as  tlie 
comparative  riaks  of  primary  and  secondary  operation,  of  of)emtions  for 
iniurv  as  comi)aretl  with  those  for  disease.etc.  But  before  giving  the  li<;urc« 
whien  t  have  eollecto^l  in  reference  to  these  qnestions,  I  beg  to  subinil  the 
accompanying  Table,  tKintainiiig  the  re<!oni  ot  the  first  one  hundred  con- 
secutive, single,  major  aniputatintts  which  T  have  jjcriVinnwl,  );'.*/.'(  )«rt«/AM5, 
during  tiie  last  nineteen  years,  taken  from  my  note  books.  My  experience 
in  double  amputations  has  already  been  given  (page  5l»2).  I  have,  Ijesidea, 
done  seventeen  jtartial  amputations  of  the  hand  or  foot,  all  of  which  have 
ended  in  recovery;  tliis  is  exclusive  of  fiiigcr  and  toe  amputations,  of  which 
I  have  kept  no  ixs-ord. 

I  ReDjamin  Boll,  &n«r  deplnring  the  lArgnmortalitjr  which  had  bxforft  liistlme  )iU«mtled  anpn- 
Utkiii,  dwiared  :  "  In  th«  pr«a«nt  improvw)  »lat«  ot  tb«  opfrxtion,"  that  U,  wftb  th«  rnp/«  ittd- 
moH,  of  which  he  ootuidvrBil  hiuisotf  tbo  iiirautor,  '*  I  du  not  imagiiiu  that  one  dtnatb  will  aappen 
in  tw«nty  cjut^  :  ornti  inclading  the  fcenflral  run  nf  hoHpital  practice  :  and  (d  privai«  practitM, 
wburv  daia  attoutinii  o&u  bu  mora  c«rtsitil.v  Iwatotrvd  upon  ih«  variam  uiroamstonDea  of  tlio  optv 
ration,  Iho  propiirtinii  of  d.-ntJia  will  1")  much  Ikh."  (Srxtvin  of  Siirgcry,  ScT^nlh  edJllon,  vol, 
Tii.  p.  251.  J-Miiiburjifh.  IMU.)  It  ia  hanlljr  uweaaar/  tu  add  that  thuse  gluwiii^j  siiticipstioiu 
havu  tiul  aa  yvl  hvtiu  ritniltuxl. 
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The  mortality  after  amputation  has  been  stewUlj'  diminisliing  since  the 
early  days  of  our  art,  as  a  r(«utt  no  doubt  of  the  use  of  iinteflthp^ia.  the  liga^ 
tnre,  simple  dre»wingn,  and  other  improvements*  in  operative  aurgtry  tii  gene- 
ral. Frojn  a  di'ath-mt«  of  two  in  three,  ^vhich  waa  considered  u  favorable 
exhibit  by  the  pioneers  in  this  operation,'  the  mortality,  eveu  in  cily  hospitals 
receiving  a  fair  share  of  ueeideiitHiwc'w,  hjus  fallen  to  one  in  thix*  or  four;* 
and  when  we  consider  tlmt  a  largt*  proportion  of  nur  oi:«jrat.ions  ai-e  now  done 
for  injnries  of  the  gravest  character,  mieh  as  were  simply  not  known  in  the 
flag's  of  our  ancestors,  it  will  be  seen  that  the  improvement  has  been  still 
more  marktHl.  And  wliile  it,  of  course,  cannot  be  denied  tlmt  the  deatli-nite 
of  tlie  ojKtratioii  is  still  u  very  liigh  one,  it  will  be  found,  by  an  analvsin  of 
the  causes  of  dwith  after  amputation,  that  most  ca«es  wliieh  teitninate  tatully, 
do  so  in  et)n!*e»pionci;  of  t-innitustimcos  totally  unconnceteil,  if  not  with  the 
ojwration,  at  least  with  the  particular  form  of  the  operation,  and  with  the 
special  motie  in  which  the  after-treatment  iti  conduetetl. 

Tliud,  taking  my  own  Tiible  of  one  hundred  ciises,  the  deaths  are  iweniy-eiglit; 
rotliiT  Ie*9  tliitii  ihe  RVerago  of  lio.-i|iiia]  imiclirp,  but  still  a  larjp^  number.  Rut  ufion 
looking  furtlicr,  wc  lind  that  i^ix  jiulk-nni  dii-d  iftinrtly  al'tvr  tlm  upcmiioii,^  »»  a  direct 
rtault  of  thfir  injuries^  and  tliat  the^e  sis  cases  included  om^  ampuEaliun  at  tlm  liipi, 
one  at  thu  shoulder,  nnil  Ivvn  tiigti  up  in  ihe  Itiigli.  Four  crio-a  dttHl  in  from  two  lo 
tw«Dty  lioura,  from  tlie  shock  of  (he  operation,  iIkw  four  including  one  hip  and  one 
shoulder -jni nt  »nipuhiLii>t),  and  onv  liigb  up  in  the  thigh  ;  two  of  tlm  four  wi^re  more- 
over tHtennetitrite  opuniiioniK,  wliich  iire  we!L  kiinwn  to  tie  o«|»ccialLy  ujit  to  provu  fUtal. 
Tliree  deatlia  occurred  from  secondary  hemorrhage  ;  one  of  ttieee  wag  after  am|iataiioni 
of  the  liji'[-nrni  by  \\\f-  ilcmliln  Hnp  tn^thnd,  ihn  tvlcediiij;  romiug  fmm  the  inlurasaeul 
artery ;  tlie  bracliinl  was  Iigiit«-il,  hax.  ^ngrvnv  f'ijllow(;il,  and  licmDrrhagt*  rt-ciirred  and 
f-nded  I'uLaUy  uight  days  ul'n^rwurdic.  In  a  iwcuiul  v-oAv.  una  of  iiiaputJklicii  of  thu  arm, 
death  occurred  on  the  third  day  from  hemorrhage,  from  tJie  brachial  artery  which  lind 
bc*un  st!i:utt^  by  acupressure,  a  nmdc  of  treatment  which,  under  llie  fiiscinalion  of  Sir 
Jame^  Y.  Simpson's  eluijui^nt  writingn,  I  was  lliea  UKin^.  Thu  third  easB  wiis  one  of 
tliigh  amjmtatiun  for  acuti;  di'siructtve  iuHjimmiiiioii  of  the  knee,  resultiug  rruui  Kyphilis 
in  its  wur.st  form,  i^uch  as  we  ««]dom  witness  iit  the  pi-eseiit  day  ;  tlm  ligutiirt?«  Imd  cunio 
awny  sifely,  and  rnth'T  carlVi  and  l\\v  [HillL-nt  Imd  Infn  out  of  bed  (or  about,  a  week, 
when  bleeding  fnim  llic  femoral  arlL-rj-  ocourri-d  on  the  2Hlh  day,  and  iktttb  followed 
in  a  few  hourx.  Twu  deatht<  were  frocu  ttt'imts  (existing,  in  one  ca^ie,  before  the  opnra- 
tion),  two  trom '/(■/('riMm  tremfnt,  and  om-tmin  arute  mtmia.  Kig]ili?»-n  of  Ihe  twenty- 
eight  dv^aths  in  my  Tabic  are  thuA  accounted  for.  and  of  the  remaining  tea.  six  anj  [mt 
down  a>^  from  vxhHU^tion,  and  four  lis  from  pyaiiniu.  Of  the  six  ]iaii[;n.Ls  wlin  di(>d  from 
exhaustion,  thrirc  witc  ovor  50  year*  tif  age,  and  all  over  HT) ;  Hvc  case^  provfd  fatal  in 
from  fuur  tu  »ix  duyd  (three  tliigli  and  two  leg  amputulion^'),  and  onc,a  fumirni- ampu- 
tation which  hail  been  eomplicati'd  by  .weondarj"  hemorrliaf^e,  on  ihe  i<i*lflny:  tliifl 
dutlh  might  have  been  aliribnied  to  pyietiiia,  or  other  form  of  iw[»tic  jioiaoning,  but  that 
fvcan'liil  autojMsy  failed  lo  reveal  any  lesion  significant  of  sueh  a  condiliftn,  while  it 
did  reveal  aitvunced  visceral  disease  of  the  hr>nrt,  liver,  and  kidiieym.  AH  of  the  six 
pBlientii  were  jienwns  iu  feeble  lieallh,  and  fire  of  them  obvioUi<>ly  uufavurable  subjttctn 
ibr  any  openuion.  The  first  nf  ihe  four  denllis  I'mm  pyamin  nccnirred  on  KebruaiT  2, 
18C9.  and  the  Luton  February  2,  IS7 1,  the  two  others  having  occurred  on  Fcbrtiary  3, 
I  and  February  7,  1870,  TJiue,  for  mure  than  t*?n  years.  I  hiive  not  hwt  ii  cni^eof  am[iu- 
I  tattOQ  from  pyaemia.     These  four  <]ealh»  nil  took  place  in  tlie  same  ward  of  the  ICpi»- 

t  Benjamin  Rell  «nyii:  "  Biifnre  the  <nvi>ntSoti  of  I1li;  tiiiirriii)ij<-t,  Miirt  ofiiTritiiin  [niu[iii(ali>iin] 
WM  anpnitwl  Willi  8"  luucli  h-izaivl,  Hint  /••w  surgtons  venlurwl  to  iH-Tfiirm  it :  iiay,  long  afu-r  the 
fittmd  lint  ion  nf  tliin  limtriiitiont,  l\iv  (Ixiigcr  nttendinfr  It  was  m>  f^eat,  tlint  mom  than  onu-half 
ptriohKil  of  alt  whn  liad  ]v«i>lution  to  Alihinit  to  it."  (Oj..  cil.,  vi>l.  vii.  p.  254.) 

'  [  ani,  wf  rr)Qr<i>.  aware  Iliul  I'ltatixtk')'  pvin^;  n  iniirh  Pina11i-r  ijeath-rale  haw  ti<^*n  puhllHlit-*! 
'  by  Tarious  h-xipnaLs  ;  b«t  on  cxnminin);  ttH-o*  cajios  in  detail  it  will  ^eiirrallv  Iw  founil  that  they 
ipuitiraiiJ  a,*'niM  proportina  of  aiu{)UtativaB  fn>r  injury,  aiifl  s  Inrtjr  pmjinrtinn  'if  nrnpntatinim  for 

'  Ouo  in  S  hourti,  oiiu  in  7  hours,  van  in  Sliours,  one  in  IShourg,  one  on  '2A  clay,  one  nn  3d  'lay. 
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coptH  Hospital,  aod  from  tliese  limitations  of  time  and  spacer,  and  from  the  fact  ibu  1 
dn-«(-<l  slumps  then  prcci»c]y  &/•  1  did  b«fore  and  bave  dune  aiuce,  I  am  tlupoaed  to 
ttllribulu  (bum  to  local  and  climatic  ratlirr  tlian  to  nny  other  cauK'&. 

Tabls  6U0WIKU  Causes  op  Dbats  in  Twenty-biqbt  Fatal  Cabkb  of 
Major  Ampi'Tation. 

Dlnot  nmlt  uf  Injury  .  $  Aoq1«  mioia 1 

Indi 4  KzhaastUm 6 

B»Madary  bwinorrliago     .         .        .  3  Fyviaia 4 

Tutauiia 2  — 

Delirium  tremcu    ....  2  Total       .        .        .        ,  S9 

Deducting  six  deaths  from  the  direct  result  of  injury,  and  three  from  delirium  tm> 
nii'nft  ntid  iwiitH  muiiiii — which  have  ct.-rtainly  no  r«nneclion  with  llie  o|)eration  per  t^ 
the  mortality  wouM  be  reduced  to  a  little  over  20  per  ccDt..or  on«  in  live.  MrfirA  50 
caKCK  p,\.\e  IH  deaths  (including  all  that  hare  occurred  from  pymmia),  ur,  making  the 
conTS|M)nrHng  dediirtifins,  I4  out  of  46,  a  mnriality  of  30  per  cent. ;  while  my  eecood 
£»0  ca«)e8  gave  hut  10  dealbif,  or^  with  ifac  corrti9{>ondtDg  deductions,  5  out  of  45,  a  mor- 
tality of  only  1 1  pt^r  cent. 

Tlie  mortality  afU'r  araputatioii  is  influenced  by  -v-arioiie  cireamstMuea 
wliii'h  arc-  quite  independeut  of  the  skill  of*  tho  oporator,  the  most  iroportiat 
being  the  agc^  constitutional  condition^  and  sex  of  the  patient,  hid  ftj/penie  air- 
rouvdingn  before  and  after  the  operation,  the  nature  of  the  Usion  forwhkh 
amputfltiou  is  [HJiforuied,  the  period  oj'  ojia-ation^  and  the  part  of  the  body  ia- 
volved.  A  few  retuarkn  utmhi  each  ot  theeo  points  will  conclude  what  I  hiTC 
to  say  as  to  tho  caiitseft  of  aeath  after  aitiputatioii. 

AoE  OP  FAirENT. — Amputations  m  children  arc  usnally  successful.  The 
reumrknble  case  of  synchronous  amputation  of  the  hip  Hiid  leg,  which  I  Imw 
rewarded  on  pttge  591,  would  not  have  ended  in  rotHivery  had  ilie  patient  b«n 
III)  adult.  Statisticft  showing  tho  effect  of  age  in  determining  tho  result*  of 
aniputiitions  have  Imhti  collected  by  several  writers,  amouij;  wliom  1  niav  \aX' 
ticulurly  mention  M.  Jfal^ipic,  of  Paris,  the  late  Mr.  Calleiidcr.  Mr.  ifolnioi 
and  Mr.  Goldiiig-Bird,  of  liondon,  Dr.  Gommn,  of  Itoston.  and  I>r.  Mnricii. 
of  I'hilatlclpltiu.  The  liwt-nientioiuHl  suixeon,'  fmni  nn  aimlvfih  of  il8:i  ca^ 
of  amputation  treated  in  tho  Pennsylvania  Hospital  dnrinif  oO  yeani,  fnin 
1830  to  lyjy,  gives  the  following  TaMe  showing  the  figures  bearing  upontlii* 
point : — 

TaBI-B  8H0WIN0  THE  EFFECT  OP  AoE  OX  TUP.  T?ESi:i,T8  OP  AmPCTATIOS  AT  TBI 

Pennsylvania  Uosi'IIal. 


CVMd. 

Died. 

Total. 

ibfBiiv 

Prom   L  to  10  yean,  lb«nt  were     .... 

70 

11 

81 

l>f 

"    10  "  30      "        •'        " 

21 « 

40 

3&8 

IH- 

••    SO  "  30      " 

S2*l 

7& 

295 

24f 

"    30  "  40      ' 

139 

«1 

1»9 

31+ 

"    40  »  ftO      "        "        "        .        .        .        . 

63 

3(! 

M 

«+ 

'•     50  •'  60      "         '• 

24 

14 

30 

SH- 

TpwsriU  of  60       "         "         "         .         .         . 

10 

8 

18 

444- 

Tou)  DitDatMr  of  caac*         .... 

737 

34B 

982 

%- 

<  I  havv  not  Included  lunaDtf  the  fatal  cwm  that  of  »  womin  who,  two  weeka  aAar  hM  iW 
hud  (Tntnp1ot«lyhMlpd,  Kbortml  of  a  six  monthi'  child,  slid  aubaeqaently  dlnl,  Kft«r  tlH<  agaisf 
(by  jiiiother  tur^eou)  of  a  |M>|vio  atwixiu. 

■  Surffery  wf  thi>  Pfiinsylvaiiia  Unsjiital,  otr,.  p.  3S.  Ry  Tliomaa  U.  HortOD,  M.D.,  and  Willi** 
Bunt.  M.D.,  eiirK«o»B  l»  tlif  I[<>h|>Ua1.     Philadulphiii.  1H80. 

'  CIrrkial  errur  in  origiual  Tabli)  oorttititcd. 
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Mr.  Golding-Bird*  has  in  a  Bimilar  manner  analyzed  the  results  of  559  am- 
putations practised  at  Guy's  Hospital  during  15  years,  from  1860  to  1874  (in- 
clusive), and  shows  that  they  were  as  follows: — 

Table  shoving  the  effect  of  Aob  on  the  Kesults  of  Amputation  at 

Guy's  Hospital. 


CuMd. 

Dl«d. 

ToUl. 

Mortalltr 
p«r  cent. 

Fatienta  less  than  20  years  old        ...        . 
**        from  20  to  40         "              .... 

121 
145 

95 

33 
78 
87 

154 
223 

182 

21.4 
34.9 
47.8 

Total  number  of  cases        .     >  . 

361 

198 

659 

35.4 

Dr.  Gorman's'  statistics,  derived  from  the  practice  of  the  Boston  City  Hos- 
pital, give  the  results  of  285  terminated  cases  of  amputation  inpersons  whose 
age  was  ascertained.    The  results  are  shown  in  the  following  Table : — 

Table  showing  the  effect  of  Age  on  the  Results  of  Amputation  in  the 

Boston  City  Hospital. 


Cnr«il. 

Sled. 

ToUl. 

Mortality 
per  cent. 

Patients  leas  than  20  years  old        ...        . 
"         from  20  to  40         "              .... 

50 
94 

40 

22 
47 
32 

72 

141 

72 

30.5 
33.3 
44.7 

Total  number  of  oases        .... 

184 

101 

285 

35.4 

Mr.  Holmes's  statistics'  are  derived  from  the  practice  of  St.  George's  Hos- 
pital, and  embrace  500  cases.  I  have  re-arranged  his  table  so  as  to  make  it 
correspond  in  form  with  those  which  I  have  already  given. 

Table  showing  Effect  of  Age  on  Results  of  Amputation  at  St.  Geobgb's 

Hospital. 


Cared. 

Died. 

Total.     '    Mortality 
per  cent. 

Patients  less  than  !j  years  old 

"         between    5  and  10  years  old 
«'              '<         10   "     15            " 
«'              "         15   "     20           " 
"              "         20   "     30           " 
"             »        30  "    40          " 
,.              ..        40    <t     5Q           II 

.4              u        60    "     60           " 
•'             "        60  "    70          " 
"         over  70  years  old 

4 
18 
33 
53 
90 
57 
46 
25 
12 

4 

1 
2 
4 

15 
30 
38 
29 
26 
11 
2 

5 
20 
37 
68 
120 
95 
75 
51 
23 

6 

20.0 
10.0 
10.6 
22.6 
25.0 
40.0 
31.3 
50.9 
47.9 
33.3 

Total  number  of  cases   . 

342 

158 

500 

31.6 

Mr.  Holmes  particularly  points  out,  in  regard  to  these  cases,  that  two  of  the 
three  deaths  in  patients  less  than  10  years  of  age  were  totally  uocounected 

»  Gay's  Hospital  Reports,  3d  s.,  vol.  xxi.  p.  253. 

>  Medical  and  Surgical  Reports,  Second  series,  1877,  p.  291.  Dr.  Qorman's  Tables  embrace  in 
all  299  cases,  but  in  3  oases  the  reault  was  not  determined,  and  in  11  more  the  age  of  the  patieut 
is  not  given. 

*  St.  George's  Hospital  Reports,  vol.  viii.  p.  269. 
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with  the  Operation,  und  that,  on  the  other  hand,  the  patients  over  60  years  of 
age  pr»»ented  muro  than  ordimirlly  tavorahle  cascB — four  of  the  aniputatiorw 
ill  thftt^e  over  70  having  been  of  the  forearm,  and  in  those  between  tiO  and  70 
hanily  any  of  tiie  anipvitations  having  been  for  injury  of  thu  lower  extremity. 
Tlie  late  Mr.  Callender,  in  lHt>4,  presented  to  the  Koyal  Medical  and  Chi- 
rurgit-al  Society  uf  London,'  atatistics  of  858  aoiputatious  perfornied  dtiring 
ten  veurs  ut  St.  Bartholomew's  I[mbital.  The  deaths  at  diflcrcnt  ages  iu  227 
of  the^  cases,  are  shown  iu  the  following  Table  :— 

TaBLK  8U0WINU  EFFECT  OF  A0£  OS  RESULTS  OF  AMPUTATION  AT  St.  BaKTBO- 

LOMKw's  Hospital. 


Cund.    1     Mad. 

Total.    1    MmiMm 
pmtmL, 

Pfttlenu  l<-H9  tliMi  10  yuan)  old    .         . 
"         tMtWMn  10  uid  20  yvMn  old 
14               ••       ao  ••    30        " 
"               »       SO  "    40        " 
M               ••       40   "    60        •' 
II               .1       i(f  ..    eo        .1 

H               ••       60   "     70        " 

»               "       70  **    80        " 

8 

SO 
46 

Id 

S3 

le 

4 

"  1 

0 
3 

IS 

7 

13 

9 
8 
S 

8 
S8 
99 
S3 

8S 

35 

7 

• 

O.0 

ik 

9«.l| 
3C4  1 
4isi 
B34| 

174 

fiS 

227 

23J 

M.  Malgaigne's  figureB*  embnicti  560  caeee,  of  which  299  terminated  fatally. 

Tarle  snowiNo  the  Effect  op  Aur  on  Uesclts  of  Amputation  in  Parisi 

Hospitals. 


Cu«d. 

Ma*. 

VMaL 

MMttiir 

Patients  Iras  than  fi  yemn  old    . 
"         betweoii     S  and  IS  /(Mm  old 
"             "          16   "     20 
"             ..          aO  "    34 
"             "          35  *'    60        " 
"             "          50  "    66        " 
"         more  lluiu  Hi         .         .         . 

S 
44 

45 
91 

80 

20 

9 

3 
SS 

33 
103 

76 
60 
10 

s 

63 
81 
108 
138 
70 
11 

93.3 
414 

asj 

mm 

614 

Ul 

s»» 

680 

ftlS 

My  own  Table  tolln  a  Bimilar  tale  of  mortality  increatsinf  with  advaitring 
years ;  the  larger  niortalitv  between  the  agea  of  20  and  80  t^n  between  U»u» 
of  80  and  40,  is  t-xpluint*"!  by  the  i.dreuni.stau<.e  tJiat  tJie  cases  in  tlie  fonnff 
catc^or^  einliraced  twii  fatal  aoipututionR  at  the  hi]>-joint,  aad  one  tatal(u^ 
tcrmcdiatc)  amputation  at  the  Khouldcr-joint. 

'  Tntnsactioiu,  rol.  xlvll.  p.  75. 

•  ArchlreB  U^uiralua  do  MMecitie,  Hai,  184:1,  pp.  68,  81. 
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Table  showing  Effect  of  Age  in  One  Hundred  Cases  op  Amputation. 


Cur«d. 

Died. 

ToUl. 

7 

28 
23 
18 
10 
10 
4 

Mortalltr 
par  esnt. 

Patients  less  than  10  years  old 

"        betwuen  10  and  20  jeara  old 
"              "        20     "     30          "             ... 
"              "        30     '*     40          "             ... 
"              "        40     "     50          "  •          ... 
"         mort)  than             SO          "             ... 
"        of  ancertain  age;  "adults" 

7 

26 

15 

13 

6 

4 

2 

0 
2 
8 
ft 
ft 
6 
2 

28 

0.0 
7.1 

34.7 
27.7 
50.0 
60.0 
50.0 

Total  number  of  oasee 

72 

100 

28.0 

In  order  to  show  the  correepondence  with  each  other  of  these  statistics 
derived  from  difterent  sources,  I  have  compiled  the  two  following  tables, 
showing  (1)  the  percentage  of  mortality  at  tne  three  periods  of  life :  under 
20  years,  from  20  to  40,  and  over  40 — the  classification  adopted  by  Mr. 
Golding-Bird ;  and  (2)  the  percentage  of  mortality  before  and  atter  30  years 
of  age — the  division  adopted  by  Mr.  Holmes : — 

Table  showing  Percentaoe  of  Mortality  at  Different  Ages.* 


Pennsylvania  Hospital 

Guy's  Hospital    . 

8t.  George's  Hospital  . 

St.  Bartholomew's  Hospital 

Boston  City  Hoepital  . 

Author's  cases*   . 


Total  number  of  cases 


__  „,         Mortality 

p«r  cant. 


of  eaa«i. 


982 
659 
500 
227 
285 
96 


2649 


15.0 
21.4 
16.9 

4.9 
30.5 

5.7 


16.7 


KorUlltj-  MortalltT 
between         ovar 

ao  and  40,  i  40  ;eftn, 
per  oent.     per  oent. 


27.8 
34.9 
31.6 
21.7 
33.3 
31.7 


37.4 

47.8 
43.8 
40.5 
44.7 
56.0 


30.1 


43.4 


Oeueral 
dAklb-rete, 
per  c«Qt. 


25.— 
35.4 
31.6 
23.3 

3S.4 
27.+ 


29.4 


Table  showing  Percentage  of  Mortality  before  and  after  Thirty  Years 

OF  Age." 


PeonsylTania  Hospital 
St.  George's  Hoapital 
St.  Bartholomew's  Hospital 
Author's  cases* . 


Total  number  of  cases 


Whole 
number 
of) 


HorUllly 

Morulltr 

beluw 

OTer 

90  joftn. 

30  jreftT*. 

per  cent. 

per  tent. 

19.8 

34.2 

20.8 

42.4 

13.3 

34.5 

17.2 

42.1 

Oeneral 

deatb-rmte, 

p«r  e«ut. 


26.+ 

31.6 
23.3 

27.+ 


19.2 


37.4 


26.7 


These  Tables,  the  figures  of  which  are  sufficiently  large  to  afibrd  informar 
tion  of  value,  ^ow,  it  seems  to  me,  very  conclusively,  the  influence  of  age 
on  the  results  of  amputations ;  they  show  (1)  that  in  persons  less  than  twenty 
years  old,  the  operation  is  a  comparatively  safe  one,  but  that  in  patients  from 
twenty  to  forty,  it  is  nearly  twice,  and  in  those  over  forty,  not  fe,r  from  three 


■  BC.  Halgaigne's  statistics  do  not  give  tbe  ages  in  such  a  way  as  to  be  inoluded  in  this  Table. 
'  Age  in  4  oases  not  stated. 

*  M.  Matgaigne's,  Mr.  Golding- Bird's,  and  Dr.  Gorman's  Tables  do  not  show  how  many  patienta 
Were  under  and  how  many  over  thirty  years  of  age. 

*  Age  in  4  oases  not  stated. 


622 


AMPtlTATIONS. 


times  as  apt  to  "be  followed  by  death  as  duriug  the  earlier  jjeriod ;  aad  (2)  that 
in  persons  more  than  thirty  yeara  of  age,  aniputatiua  i^  utmost  twtet  aa  fatal 
ae  m  those  who  are  younger. 

CoNSTiTiTiONAL  CoxDiTloN. — ^Thc  infftience  of  pre-existiBg  constitntional 
affectioim  on  the  results  uf  uijuries  and  surgical  ortTaiion*  in  general,  has 
been  forcibly  net  forth  by  I'ruf.  Vunieull  in  a  proceuiug  article  of  the  present 
volume  (jjage  807),  and  the  same  lesson  lias  been  taught  by  Dr.  Brinton  io 
his  remarks  on  Operatix-e  Surgery  in  General  (page  468^     It  ^emaill^  for  ms 
therefore,  in  tliis  place,  racrely  to  addu^-«  certain  particular  illu^tratiotin  of 
the  truth  of  them  doctrines  iw  apptitnl  to  amputations.     Mr.  IJirkett'  liu 
recorded  tlie  results  of  167  single  amputations,  mostly  performed  by  hinipetf 
in  the  wards  of  Guy's  Hospital.     Of  the  whole  number  of  ciweii,  53  i>niveil 
fatal,  10  dying  fi"om  the  immediate  eftects  of  the  injuries  for  wbith  the  ope- 
ration was  performed,  and  22  (or  more  than  half  of  the  remainder)  hoing 
proved  by  post-mortem  examination  to  have  In-en  the  subjects  of  chronic  disuue 
of  the  viscera,  while  in  tifteen  more  the  patients'  powers  of  nutrition  were 
evidcntl}'  iiupaired  before  the  o|jeration.     Mr.  Ilohnes,  in  his  two  paper*,' ' 
recordi-Hl  oIlO  atses,  uf  wbicli  148  proved  fatal:    in  88  of  these,  the  jiatio 
death  wii8  inevitable,  ivwulting  fmm  causes  unconnected  with  the  operation; 
and  in  57  more,  death,  though  prol»ably  not  inevitable,  was  mainly  due  to 
visceral  disease  or  other  morbitl  conditions  existing  prior  to  the  amputation. 
Mr.  Hryant's  Table  of  8U0  cases'  shows  that  wcll-markt.'d  visceral  disease  vas 
the  causu  of  death  in  18  per  cent,  of  all  fatal  cases,  and  in  Mr.  CallenderV 
Tables  of  358  (vses,*  the  nitirtality  from  the  same  cause  w  as  over  16  per  cent., 
while  l>r  Olicvers,  in  his  Inquiry  into  the  causes  of  death  after  Iinuries  ftod 
surgical  operations  (not  exoliisively  amputations),*  fotmd  that  of  153  &til 
<riutes,  the  tcifhieys  were  marke<Uy  discas^  in  at  least  72,  the  liver  and  epleeo 
also  being  oftvu  afiected,  and  that "  in  a  rather  large  proportion  of  these caa», 
tlie  disease  of  the  liver,  spleen,  and  kidneys  had  evidently  exii-ted  for  a  very 
considerable  time  previous  to  the  patiyut's  re^-eiviug  the  wounds  or  injuiitt 
which  became  the  apparent  primary  causes  of  death." 

Sex. — The  influence  of  viscreral  disease  upon  the  mortality  of  aznpiitatioDe> 

is,  of  course,  largel}'  concerned  in  rendering  the  operation  more  fetal  among 
adults  than  unnmg  children — healthy  viscera  beiu^  tlie  rule  in  childhood; 
and  the  same  influence  is  no  doubt  shown  in  the  slightly  greater  risk  in  W- 
sons  of  the  male  than  in  thot^c;  of  the  fvniali-  st-x^-nien,  at  the  jierio<l  of  W* 
at  which  inostaiiiputations  are  m-rfonmil,  being,  fn>m  their  habits  and  modes 
of  livuig,  probably  mort?  apt  to  be  the  subjects  of  vis<eral  disease  than  woiwo 
of  the  same  age. '  This  ponit  may  be  illustrated  by  I>r.  Steele's  Tables  o(SG' 
cases  of  amputation  in  (ruy's  Hospital  during  the  fifteen  yenn*  from  1854  to 
18G8.»  The  mortality  among  males  was  S7.7  per  cent.,but  among  feniib 
only  21.5  per  cent,  fn  Malgaignes  560  cases'  of  major  amputatiou  (Jerivpl 
from  various  French  h(»spituls,  the  male  mortality  was  over  55  per  wnU 
the  female  less  tluui  47  jier  cent;  and  in  Tr^lat's  1144  cases,'  also  detivftl 

'  Ony'fl  ITfwpitJiI  R«'pnrtii,  Sd  ii.,  rol.  xr.  \t.  562. 

*  St.  Owreoii  iluvplUl  ReiwrU.  Tftl.  I.  p.  291.  »nd  vol.  tIH.  p.  2W. 

*  HMlico-ChinirrlMl  Traruutioiu,  vol.  zHl.  p.  67. 

*  Ibid..  Tul.  xKii.  p.  75. 
•     •  Ony'B  HosplUl  nnpntts,  ad  b.  toI.  i.  p.  7«. 

*  Oiir'i  Hmpit&l  Reports.  M  p.  rol.  xt.  p.  BOO.  I  hnre  not  ntdtiwl  I>r.  9tw1»*S  rtalhtirt  m  " 
ihi-  ffftfta  of  ti^.,  iNWAitRi*  Ills  Tabliw  aro  ororUppwl  by  thoM  i>(  Mr.  Oo1d)llf-Rr<l,  wl»t«fc  •" 
«om«w-|ijit  IsrK4>r. 

1  Arcliir.^  (It^rM^mW  dc  MMi-<!tn<*.  Miki,  1S42.  p.  57. 

*  Bnll«tlii  de  rAc«d<rmi«  Iin|>frUlt*  dc  MMrolni'.  t»m«  zztU.  p.  ftSl. 
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vn  French  hospitals  at  a  later  period,  the  male  mortalitv  was  48.2  per 
it,  and  the  female  but  'Ab.Sy  pvv  c-eut.     The  same  thing  ih  4u>u'n.  on  a 
smaller  scale,  by  my  owu  Tuble — the  murtality  m  the  male  aex  having  been 
28.6  per  cent.,  and  iii  the  female  sex  only  2*2.2  per  cent.     But  in  St,  Bartholo- 
mew t*  llortpital,'  and  in  the  I'ennwylvania  Hospital'  (where,  howevor,  eomjia- 
[xatively  few  women  havcsnbinitttMi  to  ampntatiirti),  the  mortality  haa  boen 
tlarger  among  them  than  in  penwus  of  the  male  sex. 

*ABLB  SHOVINa  TH2  RELATIVB  MORTALITY  AFTER  AMPUTATION  IN  TUB  TWO  SbXES. 


r       

WlioU 

iti>.or 

OH**. 

Hklat. 

Ttmal^a. 

Wb»1o  DUMibtr. 

*«Ui«ritJ. 

0BTf4. 

DM. 

Hon. 

paret. 

Cored. 

Klad. 

Hon. 
per  el. 

Cand. 

DM. 

Mark 

p«r«t. 

lUlgaigoe 
Tr«lat 

et««i« 

CBll4>n<l«r  . 
Morton 
Antlior       . 

1144 

607 
227 

100 

200 

470 
252 
134 
7M 

245 

438 

153 

37 

231 

26 

48.2 
37.7 
21.6 
24.7 
28.  S 

61 

152 

M 

40 

31 

7 

M 
84 
33 

IS 

18 
2 

4fi.9 

35.5 
21.5 

2e.s 

34.+ 
22.3 

261 

.<»2 

174 

735 

72 

2»0 

522 

17& 

53 

247 

28 

53.3 
4&.IS 
34.5 
23.3 

25.— 
26.0 

Total  mtmU'r  of  c-ftfliei 

3520 

1820 

1130 

38.3 

371 

IM 

34.3 

3196 

1324 

37.6 

Hyoiesic  SuRROpsDiNas  OF  Patients. — It  is,  of  couree,  easy  to  nnderstand 
[that  cases  of  amputation^  aa  all  other  surgical  cases,  should  result  more 
favorably  when  treated  in  dean  and  well -ventilated  buildings,  and  when  the 
patient*!  are  carefully  tinrsed  and  auitably  nourished  after  the  opcratiau,  than 
twhen  this  is  practiw-tl  in  foul  and  ulose  apartmertte,  and  the  i)atient8  ncglei-tcd 
land  perhapi*  half  iitarve<l  afrerwardw.  It  was  no  doubt  owing  to  a  positive 
'<li»*regard  of  ordinary  hygienic  f)recaution8  that  amputation  was  formerly 
BUch  a  fatal  operation  in  the  Pivrisian  Ilui^pitak,  when,  according  to  tne  statia- 
J  ties  of  Malgaigne"  uud  Trelat,*  almost  every  other  patient  who  loat  a  limb 
died.  But  more  than  thin,  not  otdy  do  (he  surronndingH  of  the  ^sitlent  at  tlie 
time  of,  and  after  the  operation,  greatly  influence  the  result,  but  the  ciivum- 
Btrtnce.'ii  under  which  he  nil?  \hnm  jila^'ed  before  the  operation  haro  likewitte  a 
very  decided  influence  in  determining  il.s  favomble  or  unfavorable  issue. 
I  Some  years  since,  the  late  Sir  J.  Y.  Sinipaou,  in  his  papers  on  no8pitalt8m,*col- 
'lected  a  large  unmlier  of  etatietice,  and  by  them  proved  to  his  own  satisfac- 
I  tion,  if  not  to  that  of  others,  that  the  mortality  after  amputation  in  city  hos- 
ipitals  was  about  four  times  as  large  as  in  country  practice;  but  the  fact  is 
fthat  i>atiente  wlio  have  livwl  in  the  country,,  do  better  after  amputations  than 
'the  inhabitants  of  citiett,  even  iu  city  hospitals — so  that  the  question  again 
I  turns  upon  the  constitutional  comlitiou  of  the  individual  patient,  a*t  influ- 
'enced  by  the  circumstances  of  his  past  life,  nither  than  upon  anything  8|>ecial 
to  the  ojioration  itself,  or  even  to  the  particular  building  in  wnich  it  is  T>er- 
formed.  This  point  may  be  illustrated  by  the  figures  given  by  the  late  Mr. 
Callender,' of  the  results  of  amputations  pr-ootiscd  by  Sir  James  Paget  an*! 
Iiimself  during  the  years  1861 — IStii):  while  the  whole  number  of  cases 
was  07,  with  a  mortality  of  2i>.8  j>er  cent.,  the  ojKjrations  .on  city  patieiitfl 

E""">berwl  6A,  with  a  mortality  of  .^5.3  per  cent.,  whereas  those  on  country 
int«  nnmlMired  29,  with  a  mortality  of  only  17.2  per  cent.    Similarly, 


'  Csll^ndvr,  lew.  cit.  '  Morton,  Inc.  cAi. 

*  Archi»M  Gi-nt'-ratt?*  d*  MMm^in«,  Arril  et  Mni,  1842. 

*  LegoOMt,  Cblmr^itt  d'Ami^f,  p.  71)7.     Pnrix,  lSt(8. 
'  Works,  rol.  ii.  p.  flftJ*.     Now  York,  1872. 

'  St.  Dattliolomew's  llupiUl  RvptirU,  vol.  v.  p.  249. 
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aiuoiij^  507  eases  tabulated  by  I)r.  Steele,*  from  the  reeordit  of  Guy's  nrx-jiital, 
wbilu  the  niortulity  nf  the  whnlu  iiuniher  wb8  34.S  per  cent.,  the  death-rate 
niitong  3j43  |uttierit»  from  IjOiidoti  antl  ita  i<ubarh«,  wiu  85.7  |>er  cent ;  and 
that  among  1*24  {laticiitfl  from  oountiy  districtJSf  only  30.6  per  cent. 

Table  aaowise  tub  Isflience  of  Pheviocs  Rksiuence  on  TtiK  BsstaTS  or 

AmPI'TATIOSS- 


ir».  of 
owa*. 

AcKMiC*!*- 

Cily  ajiit  «afc«rWa 

CMibTpMtnu. 

CaiW. 

DM. 

■•n. 

per«. 

C«m4. 

Pt*d. 

1 

Hon. 

St.  BsrtliolouMw'a  Uospit*!  . 
Ouy'K  lliwiilul 

97 

607 

68 

SB 

17$ 

S9.a 

44 
M6 

, 

3B0 

34 
1«7 

35.ft 

35.7 

34 

110 

ft 
38 

43 

]7.S 

3D.< 

Total  uiunlwr  of  e«M» 

OM 

400 

aiH 

33.7 

Wl 

36.8 

Ma 

Closely  eoni>ectod  with  thui  quoetiou  of  *' hoepitaliun,"  ts  that  of  the  occtu<- 
rence  of  various  tbmii^  of  blooti-poi»oning,  such  ae  frysipdas^  pyamia,  hospital 
ffanffrenct  cW.  It  was  shuwn  by  the  famous  "  dlacuasion  on  pywniia,"  beforv  the 
Clinical  Society  of  London,'  that  these,  which  are  often  spoken  of  aa  "  htwpital- 
di*ea«ers,"are  rwdly.  cxeeiit  as  Hir  ua  it  dcix-nds  U]x>n  the  •liffen.'nt  et-iislitu- 
tional  iMinditiou  of  the  ijationtdi,  iiiiite  as  common  in  private  pnictice  as  in  the 
wards  of  hoapitaK  And  there  can  l>e  no  doubt  that.,  att  long  ago  jH>inted 
out  by  Dr.  Clicvere,'  in  a  large  projHulion  of  cases  which  prove  tatal  from 
intenial  intlamniations  (under  which  name  our  predecessors  included  what  we 
now  recognize  as  cases  of  pyajniia  and  st'ptictciiiia),  previously  existing  v'uscenJ 
disease  is  preticnt,  and  not  only  reudei-s  the  j^wtient  i)eculijirly  rtiuK-ej'tilile  to 
the  intliionce  of  rhew.>  attW'tioiiP,  but  renders  their  courHC  mm-h  more  snreljr 
fatal  than  it  would  be  if  tbey  occurred  in  a  healthy  subject.*  My  own  ex- 
perience agrees  entirely  with  that  of  Kir.  Holmes,*  that  fryn/Wfu  and  Awpilrf 
ffun^rcnc^  or,  us  it  might  better  be  called,  Moaghivg  pha^ana^  are  bo  rarehf 
the  cause  of  death  atler  amputation  that  they  may  praetUTally  he  tlisregardaL 

Pt/ttiniaj  though  more  unen  nH^og^izell,  Im,  T  biivt*  no  doubt,  really  ft  1«* 
frequent  cause  ot  death  after  amimtation  than  it  was  when  the  principles  of 
hygiene  were  less  regarded  in  the  etmstruction  and  management  of  botn  h» 
pitals  and  |>rivate  houses,  than  they  are  at  present,  it  Is  still,  however,! 
very  frcniueut  cause  of  death.  In  Mr.  13rj'ant*s  statistic**,  preseiite<l  to  thti 
Royal  \tedical  and  Chinirgical  Society  of  I/omlon,  in  18.*»9,"  the  deaths  from 
pyiemia  after  amputation  at  Guy's  Hotipital  were  33  in  number,  a  mortally 
of  4;i.4  |M!r  cent,  of  tiital  eases,  and  11  iwr  i-ent.  of  all  case*  amputated;  Iwl 
in  Dr.  Steele's  table  of  amputations  in  the  same  liospital  from  IHtJl  to  1868,' 
the  mortality  from  the  same  cause  is  registered  as  but  32,7  per  cent,  ff  fatal 
cases,  though  12.8  |)er  cent,  of  all  amputated,  and  in  the  cases  tabnlittt^l  in 
the  twmc  gentleman's  suceerwive  annual  reports  from  1869  to  1878,'  tt« 
mortality  trom  this  source  is  but  23.1  per  cent,  of  fetal  cases,  and  but  W 
l»or  cent,  of  all  amimtated.  In  Mr.  Callender*fl  858  ca«es  trom  St,  Jlartlnil"- 
raew's  Hospital,*  tliere  were  20  deaths  from  pyjemia,  a  mortality  of  27  jw 
cent,  of  fatal  cases,  or  S.6  per  cent,  of  all  amputated.     In  Mr.  Ho1uh**s  3*W 

■  najr'i  Hoapitnl  Reports,  3d  ■.,  rol.  xv.  p.  637. 

■  Traiiitftatiiiiis,  nil.  vii.  pp.  zlii-oxTlt.  *  Ix>c.  ciU.  p.  91. 

*  89^  ftlKi  Prof.  Ycnivnit's  Kdnuu'ks  upon  lli'patiion  and  Nvphrism  in  tlio  praMnI  rolUAl^ 
33«,  327. 

>  St.  Omrgo'ji  IlaiipiuU  ItcporU,  toI.  tUL  p.  3H.  *  TrRtuuUotu,  rot.  xlii-  p»  *•- 

>  Oity'ft  Dinpiiid  RtipcirU,  Sd  a.  Tol.  xr.  p.  630.  '  Loo.  elX.,  voli.  xri-xxir- 
'  Mrdieo-Chirurgloiu  TrKiMAot!on»,  to),  xlvli.  p.  79, 
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however,  from  JSU  GcorgcV  Iloepital,'  there  wore  76  deaths  from  pyee- 
mi»  (existing  in  one  eaac  before  the  operation),  a  mortality  of  48.1  per  cent. 
of  fatal  oiBCs,  or  15.2  i>er  cent,  of  all  amputated.  At  the  MiUMiL-lmsotta 
General  Uospital,"  692  cases  have  given  42  deatlis  from  pyiemia  (2^.3  j>er 
eent.  of  fatal  easeri,  or  6.4-  }K;rccnt.  of  all  am]mtated),  and  at  the  Jlortton  City 
lU»»i»ital,*  296  cases  have  given  23  deatlii^  from  pywrnia  (21.2  per  cent,  of 
fatal  eases,  and  7.7  i>er  cent,  of  all  auiputtitedl.    My  own  table  gives*  a  niortalitv 

mi  pyicmia  of  but  14.8  per  cent,  of  fatal  cafies,  and  but  4  per  ceut.  of  all 

ipututed.       ' 

Table  bhuwixu  tuk  Mortalitt  from  Pyemia  ArrsR  Ampctatios. 


injr's  UoaplUl  (ilryanl'»  Table) 
"  "        (I8«1-I8B8)*      . 

"  "        (lfi«9-1878)'      . 

'..  BArlliolniiii-w'H  llniiptUl 
;.  Georj;«'«  lln«iiilJi! 
MaavliuKvttn  (Iritioral  tIo»|)it&] 
BoBlon  City  flcwpitul 
Author'a  cases  .... 


ToUl  nnm'ber  of  nsea 


Tobd 


300 
302 

5ea 

368 
600 
603 
■£»6 
100 


3110 


ToUl 


9S9 


frgtn 


M 


280 


MorUlllr  pur  tl.  frvm 


30.1 


of  lotel 


9.4- 


The  efteeta  of  season  and  icmther  upon  the  re«ulU  of  amputation  have  lu^eii 
iMii'ticuIarly  investigated  by  M.  Malgaigne,*  and  by  Dr.  Addiiiell  Ifewson,  of 
J*hiladelphia.*  whoee  conclusions  have  been  already  referred  to  by  Dr.  Hrinton 
on  liaise  4til  *.*{'  the  present  volume.  It  will  l>e  sutHeient,  therefore,  in  this 
place,  to  mention  (hat  amputations  performed  wliile  the  bivrtJineter  was  falling 
were  fimnd  to  be  two-and-a-half  tiniew  as  fatal  as  tbose  pedbrmed  while  the 
barometer  wiis  rii^ing,  and  that  white  the  thermometer  ranged  above  the  mean 
annual  temperature,  the  mortality  was  greater  than  that  when  it  was  below, 
in  the  r.rf>|w)rtion  of  nearly  seven  to  six.  M,  Malgaigne's  investigations  l«i 
him  to  Wlieve  that  for  adult**,  winter^  aud  for  ehilureu,  summer,  was  the  moat 
Bbvorable  »eatK>n.  * 

I  There  nanain  to  he  considered  those  conditions  whieli  are  peeuliar  to  am- 
Mitation  as  <ltst)nguirthed  trom  other  operations,  viz.,  the  nature  ofVte  lesion^ 
Hte  perioti  of  amptttuiion^  and  the  j>art  of  the  bod;/  concerned. 

V  Nature  op  Lbsiok. — Amputations  for  disease  are,  aa  a  rule,  more  succoesful 
than  those  for  'f}Jiir>/;  amputations  for  uudifjnnnf  disfi^se  of  for  ttcitte  disea9e 
are  more  fatal  tlian  those  performed  for  r/ir()?ji(.'rfj"«i?rt.v,  such  as  caries,  necrosis, 
or  ehrouic  suppurative  arthritis.  Amputations  for  rf<!/brm;7y,  again,  arc  less 
snweseful  than  those  for  other  non-traumatic  causes.  In  orcler  to  show  the 
fonjparative  mortalitv  of  amputations  for  i>y  ury  and  of  those  for  disease^  I 
liave  eompiU^I  the  following  table  from  published  statistics  of  French,  Eng- 
lish, and  American  surgeons. 

*  9t.  Qvorgo'K  IlimpttJil  KoporU.  vola.  i.  and  riii. 

*  Chadwick,  B(Mt«n  H<Hlitr.al  and  8[irgloa]  Journal,  rol.  IxzZTt.,  IR71-    Suppl«nieDt,  p.  zir. 

*  GormAii,  loc.  tiit..  pp.  '292  et  ooq. 

*  I'artial  aiD|>iilaUons  of  hand  and  anipiiiatlnnH  of  fln^-n  and  tors  omitlrid. 
f»  lAx.eil.,  p.  tS3.  t  Peuusjrlvama  Utwpilal  Rvpurta,  Toi.  U,  p.  17- 
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Table  SHOwrao  the  Coiu*arative  Mortality  op  Amputatiohs  for  Isivun 

ASV  FOR  DrSBABE. 


iDihMUr- 

JtBpaUttaaa  for  1bJu(7. 

Ml4  il«(dtmttf. 

Taut 

»Mf*matmt. 

Cm**. 

D.4tW..    "J-^, 

GUM.  iDMttiK.  1  J|^. 

Ctaaia. 

DMite. 

Hon. 
fmtL 

MftlgBigne'        .... 

183 

117 

64.2 

S78 

183     48.1 

560 

a»9 

68.3 

47tl 

961 

S6.5 

998 

293     41.+ 

1038 

4ft4 

47.S 

Goldbie-Bird*  .... 
Call«Dd«r«        .... 

334 

1S7     47.+ 

625 

117     2La 

8fl9 

274 

31.8 

130 

aa    2i.fi 

328 

46      20.1 

356 

74      20.6 

Botlin  and  Hacnudy' 

108 

24     22.2 

308 

ii    10.S 

416 

75      18.+ 

14« 

6«     45.2 

3M 

92     25.9 

SCO 

158     31.4 

(^•d«l«k*       .... 

IB6 

77     41.4 

371 

73     18.6 

U7 

150     26.9 

32S 

116     25.3 

3«4 

64     17.S 

«92 

IM)     2fi.-|- 

214 

90  ,  42.+ 

82 

18     21.9 

2»« 

108  ;  34.4 

SO 

S5  !  437 

10 

S     fiO.O 

90 

40  I  44.4 

fjorrin  aod  Mortou"           .         . 

774 

299      27.+ 

208 

S«     17.3 

982 

345  1  2A.— 

72 

24 
1204 

33.3 

28 

4  ,  14.3 

100 

38  1  2S.0 

TotaU 

S034 

30.8 

34M 

»31 

ae.8 

•448 

212fi     32.9 

1 

N"ot  only  ia  the  raortalib?  leea  after  amputation  when  practised  for  dtaeaie, 
than  when  practised  for  injury,  in  the  proportion,  as  nhown  by  the  preceding 
tabic,  of  alxmt  two  in  three,  but,  as  already  renmrkcd,  the  result  of  the  ope- 
ration irt  more  fiivorabic  in  caaoft  of  chronic  bone  or  joint  disease — canes, 
necroiiig,  etc. — than  in  eatn*  of  acute  disease,  of  malignant  diee&^e.  or  of 
simple  <lcforraity.  The  mortality  of  amputations  for  exptdienry  (inclwUnp 
both  those  for  deformity  and  thow  tor  tumor),  lias  been  partieularly  inv»n- 
gated  by  Mr.  Bryant  and  Air.  GoIdinjf-Bin],at  Guy*9  Iloepital,  and  their 
combined  statistics"  show  that  the  death-rate  in  this  claas  of  cases  was  26^ 
per  cent,  as  compared  with  a  death-rate  of  21.1  per  cent,  in  those  of  chronic 
diaeaae.  Among  my  own  28  caaes  of  amputation  for  disease,  the  only  one« 
which  proved  tatal  werecci/fe  cases,  to  wit,  two  for  acute  suppurative  orlhriti* 
of  the  knee-joint,  in  adults;  one  for  clephantianis  and  sloui^hing  uh-er;  ipd 
one  for  p<jplit«a]  aneurism  which  bad  become  dift'use.  Prof,  bjience's  »tati«tici 
of  amputation  for  disease,  wliiuh  embrace  between  300  and  400  casee^^Bbow 
that  while  the  mortality  of  amputation  for  fhroiiie  disease  waa  lees  than  14 
per  cent,  that  of  amputation  for  malignant  <li8ease  was  over  46  per  cent^  did 

)  ArvhirM  n^n^ralM'le  MMet:iii«.  Mai,  1842,  pp.  59,  61. 

■  Bulli^tln  d.<  I'AcxKnik-  ImpiTUIe  <l«-  M^lccioi-.  Umu'  xxvii.  p.  &91.  M.  Ti^Ut'«  TablM  oobUIb 
1144  (MWc«,  bat  fn  inti  th«  iifttnrt-  of  tli<;  WWn  b  not  rvoorded. 

■  Qujr't  H<i»|iil»l  R«|xirtB,  3d  e.  vol.  xxi.  p.  240. 

•  M«dic».ChirurBicnl  TnmsaotfouJt.  toI.  xlvil.  p.  80. 

•  St.  KarthDloaifw'B  HmpiUl  Reports,  vol.  xiv.  StAlUtieal  TaUm.  p.  114. 

•  St.  Giytr^e'*  Hr»pltal  R«p<u-tJi,  v<it.  L  p.  291,  and  vol.  viil.  p.  269. 

I  Lectari-s  on  Siirt^ur.r,  vol.  jl. ;  Mt-dical  Timtw  and  Unii>lt«,  Uotobcr  28.  1676 :  a&d  Bdinliarft 
M<>dical  Jotimal,  NnviTtihtr  and  DfOrniWr,  \^13. 

•  B.iBti.11  M«;«lical  and  SurBital  Journal,  rol.  Ixixvt..  t>appltfBi«Dt,  1871.  Dr.  Chulwlok'a  TaMM. 
oonlalu  699  caMfH,  but  tlu^  n-wiilt  in  7  WM  tiiidnt*<nniiii^.  ' 

•  Mrdlcal  and  Surgical  Hapyrta  c1  ili^  Boiton  City  llMpilal,  Second  aeHea,  1877,  p.  VI.  I*' 
Qornaii's  Tables  mnlain  'i&9  ctwiv,  bal  thr  rpsiilL  in  3  wa«  unilrt<>niiinMl. 

»  American  Jxiirtial  of  Dt-  Mimical  ecit<nc««,  April.  IS^l.  Dr.  Vari«k's  TaUeC  HiAraerN 
oa«<f,  Iml  tlio  natiin>  »t  tlit-  U-stnti  in  5  caofu  is  not  n><i>nlfd. 

<<  PenuRj-lvania  lloapltaJ  licporta,  vol,  1.  p.  141* ;  -Ara<-ricran  Joomal  of  th«  Medloal  SsbMl*) 
OctoWr.  187t^  aud  April,  1875  ;  and  Hurgny  of  tlit)  I'ltunajrlvajiia  U«apit«l,  p.  31. 

>■  VIdw  oupra.  TaUe,  pp.  612-i>l(t. 

"  Uuy't  IlMpital  Koporta.  3d  h.  vol,  axi.p.  260. 

"  l^clnrwi  on  SntRiry.  vol.  il. :  M<><)l<<al  Tim.-*  and  Oasette,  Harob  13, 1876,  udOoL  SB,  IWi; 
fidinbtui'li  H«dical  Jfuroal,  NoT«iubor  and  X>e«eul>er,  1879. 
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lat  of  amputatiou  for  acute  disease  (principally  acute  necrosis  of  the  femur) 
[over  83  {ler  cent 

Fesiod  of  Ampctation. — Amputations  for  injury  have  been  usually  divitled 

yy  aurjjical  writers  into  pr'ntuirij  or  immetliatt:,  ami  semmiary  or  vuHsccutive 
joperationB;  but  a  better  claesiiicatiou  is  that  of  modem  army  sni^eona,  who 
fmaki'  11  third  class— the  mcdiaU\  intermediate,  or  inlei-mediary — which,  in  point 
lof  time,  find  a  plac-e  between  the  other  two.  Pi'itnari/  amjmtutwm  aif  those 
[done  before  the  dcvfloprat'iit  of  tmumatie  fever,  a  peruwl  of  twoiitv-four, 

forty-eiiht-,  or,  in  s*ime  ca-stai  in  whit-h  shock  has  been  mnch  proIoiigtHl,  even 
\  much  aH  seventy -two  houre;  internmli(Ue  amputations  are  thoine  done  dunng 
\e  existence  of  acute  inflammatory  symptomB,  a  period  variously  estimated 
[at  from  two  to  four  weeks;  and  saxtJichri/  amputationjs  are  those  done  after 
[the  sulwidence  of  fevtr  and  the  occurrence  of  healthy  suppuration.'     It  has 

long;  been  ackiiowletlginl  by  military  wnrgeons  that,  excejit  as  regiirdt*  openv- 

tionn  at  the  hip  or  upper  part  of  the  thigh,  primary  give  better  rcf^ultM  than 
ieewjndarj-  amputations  ;•  but  the  contrary  haa  been  very  commonly  a»«.ertoil 
|in  relation  to  civil  practice.  But  even  if  it  were  true  (which  it  is  not)  that 
[the  death-rate  waa  lesa  after  secondary  amputations,  thi«  wnuld  by  no  means 

invalidate  the  proijriety  of  prompt  oixntition  in  canes  which  rc<iuii'e  such 
;interferenee;  for  they  are,  in  the  first  place,  of  course  the  ruoat  favorable 
jeaac-s,  in  which  con8er\'ative  treatment  is attempt<Kl,  and  a  i-oiiflidernble  num- 
|l>er  of  them  arc,  moreover,  olindtiatod  by  death  din-ing  the  intermediate 
Iperiod;  no  that  the  <a«es  of  patients  who  hun'ive  long  enough  to  submit  to 
Isecondary  amputation^  have  been,  a«  it  were,  doubly  wdectcn.  Intermediate 
[oitordtious  are  universally  acknowledged  to  give  worse  rettults  than  either 
Ijiriniary  or  secondary,  and  experience  has  but  nerved  to  contirm  the  oi»mioii 
[advanixxl  long  ago  hy  Benjamin  Hell,  that  '*  uiileas  the  openitiou  .  .  .  can 
[be  pertomietl  soon  after  the  accident,  it  c-annot  again  lie  iuinuiwiblo  for  a  eon- 

Biderable  time;  for  whenever  a  limb  ha«  become  «welle<l  and  inflamed,  it 
never,  but  with  the  utmost  daturer,  be  taken  off  tilt  tho^  i^ymploms 

mbeide."' 

In  order  to  show  the  advantageft  of  firhnarf/  umpntatiou  in  civil  aw  well  m 

\n  military  pracfiee,  I  have  prepared  the  following  Table  which  eontrast*!  the 
iTesultt"  of  operations  for  injnrj'  done  before  the  onset  of  inflammatory  fever 
|with  those  done  at  a  later  period. 

'  H.  Vero«u!l  *ppl!vfl  to  th«se  tlirw  cluctis  of  oporAtion  t]i«  n&in«<  of  anlejj^rttic,  intrapyntK, 
and  wrtiipgTftie,  respflctlvely. 

■  The  reulc-r  wlko  i«  intaruttixl  in  reviewing  th«  Aorid  >li8piit««  upon  [hf«  question  in  timM  ganv 
\>y,  will  find  a  rooA  acoount  of  thiim  in  Mal(;at^Df)'»  nalUkiinwri  pjipttr  In  tho  Arrkica  G/n/mlt» 
lU  Af/ilrrinr  for  April,  IK42.     Sci^  «1flo  Mfmoirc*  de  rAcwl6mic  Bo/Ale  do  Chirarsie,  tome  ii.  pp, 

[199,  322,  an'l  tonii>  iv.  p.  IXi.     Vuit,  181». 

■  Op,clt.,vol.  vil.  p.  230. 
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Tablk  sBOvnco  thb  (%>mpahativk  Rrsklts  or 
FOR  Injury  nc  Ci\*n.  V 


Raria*  A5D  Lats  AitniATiual 

BACTICE. 


FrtMkrr- 

ur4laia 

B4>port«r. 

Cbm*. 

p«r  tt. 

Cu«». 

Dwtk*. 

H«rL 

'  BS.O 

latarraM. 

Ua  Igalgne 

40 

"m 

6».4 

ao 

is 

ArohiTM  G6n4r»lM  de  lUderiiir.  Ku, 

1842. 

Jaiuv^ 

64 

1& 

2S.4 

28 

.10 

35.7 

Traiw.  Trav.  Ued.  uid  8utf.  Aml. 
vol.  XV ii. 

BoQtli 

18 

7 

38.9 

6 

3 

40.0 

No(r«  to  Clieltus's  Surgery,  rel,  fi 
PhUadelplvia,  1847.                       . 

LjiuHi* 

74 

39 

52.7 

43 

26 

«0.& 

Junes,  Iflo.  cit.                                    1 

Stetic 

16i» 

tl2 

36.7 

53 

87 

69.8 

Ibid.                                                       1 

Mcaui« 

160 

60 

33.3 

87 

9i 

70.1 

Hacleotl,  Surgf-ry  of  Crimctt  Var.^ 
3tE7.   PhiladelphU,  IMH, 

H  ll6M«-7 

M) 

9 

18.0 

6 

\ 

16.6 

Ibid. 

Kridisen 

48 

U 

37.5 

43 

19 

44.2 

Sctvuoe  and  Art  of  Bqiw*?,  ToLtk 
121.     Pbilftdalpbia,  1878.           j 

Parker 

40 

s 

ao.o 

9 

6 

06.6 

Coopor*s  ijnrgiaal  Dictioauf,  i^fl 
p.  121.                                          1 

pL'iiwick 

71 

23 

32.4 

10 

3 

30.0 

Ibid.                                       I 

CallendtT 

f>3 

IB 

16.1 

37 

13 

3fi.l 

MMigo-Cniinirgical   Traosactiuab  *■ 

zlvii. 
Oa^'s  llMpilal  R«poru,  3d  *«ria,fi 

noiaiug.Rird 

340 

104 

43.8 

94 

93 

56.4 

Speoeo 

144 

60 

41.6 

42 

17 

40.4 

Lectures  ou  Sor^vrj,  t^.  U.;  %L 
TfBMn  aiid  Uas.,  Get.  28,  ISH;  wi 
Bdln.  MH.  Journal,  Nor.  tai  tm. 

1879. 

Baol 

37 

12 

32.4 

24 

7 

39.1 

Am.  Joiim.  of  M»d.  dolCDMB.  IML 

Lcott- 

29 

14 

4S.3 

13 

7 

53.8 

Trails.  Auer.  Unl.  AaaogtattaB|i£fc 

riiadwlok 

341 

R4 

S4.» 

87 

32 

36.8 

BoHtnti  MM.  and  ^iirg-  Jnoni^^H 

Oonuou 

164 

68 

41 .5 

W 

31 

42.0 

Bo«tou  Cit^  llotipiul  K«pvrli^^H 

ViiHuk 

76 

31 

41.3 

S 

4 

8(>.0 

Ahmt.  Joom.  nt  Mvd.  SciawaTHH 

M'-rton 

6fi6 

104 

211.0 

US 

45 

38.1  \  BuT^i-ry  in  Uic  PmiMrlTinislk^afl 
rhiladclphia,  18S0.                      1 

Antbor 

S» 

16 

».+ 

17 

8 

47.-|-!6upra,  P.S12.                                  1 

Totals 

3497 

d4a 

33.7 

791 

385 

48.6  {                                                          1 

From  tliis  Tablo  ir  will  be  seen  that  the  Htatutics  of  all  but  firoirf' < 
twenty  aiithon*  whom  I  liave  quoted, fiUow  that  primary  amputatioittArel 
most  BUCcesBful,  and  that,  taking  the  aggregate  cases  of  the  whole  twiaityj 
deuth-rate  of  Ihe  early  operstiuus  b  but  one  in  thre^,  while  thai  of  Um?  I 
o|wmtioiiB  irt  nearly  one  in  two.  Putting  tlio  figures  in  another  ira.T.*J* 
mortality  of  oarSy  in  k**  than  that  of  laU-  o^ienvtioitN,  nearly  in  the  nUiu  uf 
two  to  three,  and',  comparing  thiti  with  the  preceding  Table,  it  ajipewi  thil 
primary  are  as  miwJi  more  surcessfitl  than  otha-  trannxatic  amputations  in  ffl ' 
jiracticc,  ««  ampuiadofus  for  disease  are  than  amputations  for  iryury  taiirn  ofll 
nether.  The  diffeR'nt-t.'  is  wen  more  markud  thuu  in  miiitury  practiw,  fl*r' 
bv  suen  fruin  the  tbilowuig  Table; — 
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Ta&LB  SHOWISa  THE  COMPARATIVB  RESULTS  OP  BaRLY  AND  LaTE  AMPUTATIONS 

IN  Military  Suruert. 


Prinuir?. 

medlftte. 

S«porUr. 

Cuea. 

1047 
4038 
4606 

9891 

DMtbk. 

Hort. 
par  oL 

36.7 
62.6 
17.+ 

Cuai. 
594 

999 
2182 
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I  am  not  aware  of  the  existence  of  any  statistics  to  show  the  comparative 
mortality  of  intermediate  and  secondary  amputations  in  civil  practice,  and 
indeed,  in  civil  hospitals,  it  very  seldom  happens  that  limlra  are  removed  dur- 
ing the  iutrapyretic  period.  Ctaly  twice,  in  my  own  experience,  have  I  felt 
it  my  duty  to  resort  to  intermediate  amputation,  and  in  hoth  of  these  cases 
the  patients  succumhed,  though  perhaps  not  much  sooner  than  they  would 
have  done  from  the  effects  of  tneir  injuries,  complicated  as  they  were  by 
spreading  gangrene,  had  no  operation  been  performed.  In  military  practice 
the  greater  gravity  of  intermediate  amputations  has  been  clearly  established; 
thus  of  the  2182  Ute  operations  with  644  deaths,  recorded  by  Dr.  Otis,  and 
included  in  the  preceding  Table,  1516  were  intermediate,  with  481  deaths,  or 
81.7  per  cent,  and  666  secondary,  with  163  deaths,  or  only  24.4  per  cent 

Part  of  the  Body  Involved. — TTiere  remains  to  be  considered  the  influence 
on  the  result  of  amputation  exercised  by  the  locality  of  the  operatioUj  or,  in 
other  words,  the  particular  part  of  the  body  in  which  the  amputation  is  per- 
formed. In  general  terms,  it  may  be  said  that  amputations  m  the  hwer  are 
more  serious  than  those  in  the  upper  extremity,  imd  that  the  nearer  to  the 
trunk  is  the  seat  of  operation,  the  greater  is  the  risk  to  life.  To  illustrate 
these  points,  I  have  prepared  the  following  Table,  in  which  is  compared  the 
mortality  of  the  four  principal  amputations,  those  of  the  thigh^  leg,  ann^  and 
foreamt, 

'  AmputatioUA  of  upper  extremity  only. 
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From  the  above  Table  it  appears  that  while  the  mortality  of  amputatiou 
of  the  forearm  boa  boea  less  thau  20  per  c-ent,  or  one  in  five,  and  that  of 
amputations  of  the  upper  attn  but  little  over  28  per  ceut.,  or  one  iii  four,  the 
death-raU-  of  nniputatioim  of  tliu  teg  hoa  been  more  tliaii  34  [«r  ci'nt.,  or  or^ 
one  ill  th]~ce,un(l  that  of  amputationB of  the Mi^A  alrao6t64pereejit.fOrDearl}' 
two  ill  three. 

The  liict  that  the  gravity  of  amputation  iiiereaeea  as  the  trunk  is  ap- 
proached, is  also  aeeu  l>y  comparing  the  results  of  amputations  in  different 
parts  of  the  thigh;  the  followiug  arc  the  death-rates  given  by  I^Iacleotlsn! 
Logouest  tor  operations  in  the  upper,  middle,  and  lower  thirds  rcepccti^'ely  :— 


AmpnUtlcms  In  the  uppi>r  third  of  the  thigh 
middltf        "        " 
"  "        lower  "        " 


.    86.8  87.3 

60.0  Ba.0 


Apart  fi-om  the  proximity  to  the  trunk,  the  particular  ]«art  nf  Ou^liom 
whicli  is  divide<l  in  an  amputation,  exercises  an  influence  ou  the  result  of  i' 
operation,  suppurative  oeteomyelitis  and  conBequent  j»ya*nmi  being  inowi 
to  follow  when  the  medullary  cavity  of  a  longlwae  la  laid  o\^Uy  than  ffliS 
only  the  ciuifellouH  Btmcture  is  involved.  Tims  of  295  cases  of  pyiBinil 
following  nni]mtiiti(in,  n-forred  to  by  Otiw,"  155,  or  more  ttian  62  per  cent. 
were  after  ainpatation  tiwough  the  shnft  of  the  femur. 

I  Archiviw  n^n^r«ltM  de  HMeolDo,  Avril.  1842,  pp.  402-411. 

*  llnlliMiit  do  rAmd-'-mio  Imp^rUl^  dv  MMMinc,  t.  »ril.  p.  691,  aod  Logoueet,  TlllM 
Cbinirgle  a'AriuAc.  pp.  722-736.     Paris.  1863. 

■  fliijr's  nospiul  IIi?portii.  .Sd  8.,  Tul.  xxi.  p.  260. 

*  St.  ftortlioliniivw's  IhMpilAl  Rn|n)rtii,  rnt,  v.  p.  247. 

*  m.  rtcurgti'B  HfBplUI  Kfporte,  vol.  i.  pp.  283-290.  iiii>1  vol.  riiu  pp.  376-283. 

*  U'<.itiirvs  on  Suncvry,  vol.  ii. :  Mod.  TLmM  And  Gaz«tt->,  Mirch  13.  1675.  ftnd  OeL  IB,  IS 
Bdluhurgli  Uidloft)  Jnumal,  NuniiilHT  nii<t  l>Bc«inber,  lt>79. 

'  Boeton  Vedical  «nil  Sur>;i<'al  JourDal,  1^71.     Suppliistjiil. 

■  Umliml  itiMl  Snrgioal  l{<*ixiru  of  titr  IkMUiii  City  Hna|dtal,  2d  serlta,  1877,  p.  Slfc 

*  Ann^ric&n  Joanisl  of  the  Ki^icjil  Sci«ncMt,  April,  1881.  p.  43S. 
"  ^tlr^■^J^  til  Iha  IViiiis/lvmiiiii  IIuBuitftl,  etc.,  p.  32.     Pliiliulclpliia,  ISSO. 
"  Trail*  d«  Chirunt'o  d'AmiAH,  pp.  722-736.     Pirin.  1863. 
■■  Circular  No.  6,  S.  O.  O.  Wiuliington,  1865 ;   uid  Mudloal  and  Slugtel  Hislorjr  of  Ui«  Wu  « 

thr>  Robcllion.     P&rt  St-'ooiid,  Surgiul  volaue. 
»  3ui.ri.  p.  012. 
f*  Circular  Nn,  It,  S.  0.  0.  Wuhlngton,  1865,  p.  43. 


AMPUTATIOSm  or  THB  rC<'0£S8. 


681 


SPECIAL  AMPUTATIONS  OF  THE  UPPEE  EXTREMITY. 


AjIPUTATIONS  op  THB  FtKOfiRS. 

The  surgeon  is  fnxiucntly  called  ii|>on  to  amputate  a  part  or  the  whole  of  a 
fingLT^  or  even  several  fingers,  in  caaes  of  ityury  by  gunshot  wound  or  nia- 
ehinery,  neglected  felon,  deistruction  of  the  mt«rpEialaiigeal  joints  by  syphilitic 
disease,  etc.  As  no  artificial  uuhstltutc  cwn  po*iiblv  replaceeven  fora  nunler- 
atc  degree  of  uaeruliicsy,  the  ualund  finger,  it  should  be  the  surgeon's  aim  to 
eave  ©very  portion  that  can  possibly  lie  pru-Herved ;  hence,  if  part  of  a  phalanx 
can  be  left,  this  hIiouKI  be  done,  rather  tbuii  uniputatc  at  the  joint  above. 
The  only  exception  to  this  rule  is  in  the  case  of  the  pr^>xiniftl  phalanges  of 
the  middle  and  ringr  fingenn;  as  there  is  no  special  flexor  tendon  for  tliose 
parts,  they  are  apt,  if  jtreaerved,  to  project  stiiBy.  and  to  rather  hinder  than 
assist  the  usefuhiew*  of  the  rest;  hence  when,  in  these  fingers,  it  is  necessary 
to  remove  all  exwpt  the  pi-oxiiiial  jihalangeH,  it  is  pn>i>er  to  take  these  away 
also,  and  amputate  at  the  phaIniigeo-nietapftr].irtl  joint.  In  tlie  case  of  the 
forefinger,  however,  even  mrt.  of  a  phalanx  is  of  viUiie,  as  aAbrding  a  point 
of  opposition  to  the  lliumh,  whilt:  in  the  little  finger,  the  proximaf  phalanx 
may  be  kept  in  order  to  give  greater  synunetr)-  to  the  hand  than  it  would 
otherwise  possess. 

AMPtrTATiox  THROtroH  A  pHAi.ANX  mav  !»  mo«rt  conveniently  done  by  the 

flaji  method;  either  by  the  old  plan  of  lleliodoruB  (geneniliz.Cftl  by  liitviitoii), 

of  making  a  circular  mcision  down  to  the  bone,  and  then  forming'  two  square 

flai>H  by  ailding  longitudinal  incisions  on  eitlier  side;  or  by  shaping  antero- 

'  ptwterior,  wemieireular  fla|ia  from  without  inwards.     The  Ixnie  mav  be  divided 

I  either  with  a  small  saw  or  with  cutting  jiliers,  and  the  wound  accurately 

'  clnAexi  with  three  or  four  points  of  the  nictallie  suture.     Two  vessels  usually 

bleed — the  digital  arterit's  on  either  side — luid  tbe*m  aui  commonly  Ikj  cun- 

tP^Ued  by  piissing  the  stitches  tJirough  their  mouths,  without  the  use  of 

I  ligaturcit.     The  whole  hand  and  foreanu  should  be  placed  upon  a  wcll-i>added 

[Splint,  and  tlius  kept  at  rest  for  about  a  week  after  the  operation. 

Amputatios  turougu   kitueu  op  the  IxTEKPHALASflBAi.  J01ST6  may  be 

[readily  effected  by  the  shigle  (|>ahnar)  flap,  or  by  the  double  flap  methoth 
The  circular  openilion  has  also  Itei'ii  cm- 
ployoil  in  disarliculutions  of  the  ]ibalnugcs, 
nut  Butmis  to  me  to  Iw  less  advantageous 

[than  the  flap  method  in  this  loc-ality.     The 

jmotst  important  point  to-be  borne  in  mind, 
in   these  operations,  is   that  the  joint  is 

[always  found  bchw  the  prominence  of  tlio 

ikiiucktc,  which  Is  causeil  by  the  prcyectiou 

|of  the  tipjier  bone,  as  shown  in  the  at-rom- 

Ipanying  illustration  (Fig.  166),  sug^-sted  by 

[a  cut  in  M.  Fort's  excellent  work  on  Opera- 
tive Surffery ;  in  the  case  of  the  lait  or  aislal      ..  ,_^     ,    ,        ^  _.     .1.     .  ..     ^ 

'  ptialunx,  tLie  Ime  of  the  jomt  is  one  unc  (fj  uu>  k»«)iiM  u  ik«  jotnu. 
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AmjinlulaD  «r  flcignr  hjr  paliniir  trnf  tnolLod. 


int'h)  below  the  most  projecting;  part  oi'  the  knuoklef!;  in  that  of 
phalaiix,  ta'o  Imes  (J  inch) below;  and  in  that  of  xhc Jirsi  orproximai  pi 
/our  lin€s  (J  iuch)  below  the  corrceponding  prominence.     Tt  will  be  TmuiwI 
coiivcnieot,  iii  disarticulating  the  pnahinx,  to  ciuploj  a  tilcndcr  and  nil 
short  knife,  with  a  heavy  back,    (b  ig.  121.) 

(1)  .S'i/(y^;  Mtip  Operation. — The  flap  is  usually  and  prefera()ly  takfai  frin 
the  palmar  Hurface  (Fig.  187),  which  alluitk  a  firm  coverinj;  (or  Ihi*  ftnnijt 
and  oue  which  at  the  same  time  poeaewes  tactile  sensibility.     Le  I>nui,hcm- 

evcr,  preferred  t^j  tjtke  u  flap  from 
P'g-  1*7.  the  side  of  the   iiiiger,*  wbile  U 

Roche  and  Waltber  took  one  fn«i 
the  bftck  ;*  tlie   only  advantne^  M 
thi><   |>tan  was    that    the  reniltiaf 
cicatrix  wuh  Iosk   iipparent.  vbeu 
A.  Giit-rhi  tellri  \\h  ttiat  it  was  mllnl 
the  "  rii-h  manV  oj^enition.*''    TV 
palmar  flap  may    be  cut  eitlicr  l; 
tmiwfixion    or    from    withoni  » 
waixlt*,  und  it«   formation  nuv  '^ 
Btitute  either    the   first  or  Mxiai 
stage  of  the  mK'ration.     If  tlie  flap  is  to  be  mmie  first,  the  imtieiit's  had 
«hoiild  he  hehliii  a  supine  position,  and  the  knife  entereii,  in  the  case  of  lb 
\iui  phalanx  a  little  t>e]ow,  and  in  that  ot'  the  middle  ]ihalanx  on  a  M 
with,  the  palmar  crease  corretiiK^ndui^  to  the  ai-ticulatioii.     Tlie  flap  AhuoU 
be  a  little  louijer  tlum  the  duimeter  of  the  finger,  and  its  wiiltb  i^>ul(l  ht» 
ueatly  iw  (jossiMe  half  the  eirenmferenee;  it«  ends  nlmuld  be  rounde<l.  biito* 
tiw  ninch  bevelled,  for  fear  of  slouKhing.     If  trantdixion    im  eiiip'        :    ' 
fmiiiVs  methrMf),  the  knife  must  he  kept  close  to  the  l>one,  or  the  t" 
Um  narrow.     The  flap  having  been  formed,  the  knife  is  tunieii  with  i 
towards  tlie  joml,  at  the  u]>i>er  part  of  the  wound,  and,  the  jwlinaraDil 
ligaments  having  been  dividc<l,  dieartienlation  ia  eflectcd,  niid  the  atn 
on  the  W^k  of  the  finger  Hovci-od  at  a  single  stroke.     A  lietter  nliii.  i-^' 
think,  to  attack  the  joint  from  it«  dorsal  eurfaoe,  the  hand   lieiiig  held  par, 
aiHl  the  finger  flextrd  till  the  joint  has  been  opened  and  the  latoral  ligaDSk 
divided;  then  the  knife,  plated  at  the  bottom  of  the  wound,  ia  turned  II* 
wiec,  and,  the  finger  being  extended,  a  flap  of  eullieient  length  und  brwhii 
is  cut  by  a  sawing  motion.     A.  Guorin  prefers  to  make  the  flap  first,  bv  tins- 
fixion,  aa  iix  Lisfrajie's  method,  and  then,  having  pronated  tlie  {Kifimt^kBi. 
to  open  the  joint  and  eft'eet  disii-ticulatiou  from  the  dorsal  surmcv. 

(2)  J}nnbff  Flap  0/MTfttioji. — Wliere  the  surgeon  hae  the  opj»orttiriitv  << 
ch'joning  hiH  nifHle  of  amputating  tliroutrh  one  of  the  intcrphalangnU  jon^ 
the  single  palmar  flap  method  gives,  I  tliiuk.  the  l»ei4t  ns^ult;  but  it  vm} 
hap|K'n,  in  caeca  of  lacerated  wound,  etc.,  that  the  palmar  tisaucfl  are  dcfidcoi. 
and  that  the  operator  must  either  utilijie  the  etructures  on  the  haeic  f^f  t'"^ 
finger,  or  remove  more  of  the  bone  than  is  desirable.  Under  th«<e  <. 
stances  both  a  dorsal  and  a  palmar  flap  may  l)e  formed,  by  cutting  frmiwni' 
tuit  inwanls,  disnrticulation  being  then  effectc*!,  and  the  operation  cniBpl«<ai. 
in  the  manner  already  dttMTibcd.  This,  which  le  the  plan  n- 
Uicheratid  and  Goumud,  seemB  to  ine  to  be  in  evcrv*  way  i»i  • 
lateral-flap  operation  of  Maingault 

Amputation  ov  an  Entire  Fisobr. — DiBarticalatioQ  at  the  metar 
phalangeal  joint  of  any  of  the  fingers  may  be  conveniently  accoaplMbcil' 

'  Diil>rciiil,  Mannel  d'Op^rstfoDS  Chtrarf[ic&lM,  p.  86.     Parte,  1867. 
'  Ibid.  a  Op.  riu,  p.  lOfi. 
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the  ovftl  mctluxl  of  Sooutt-ttoii,  or,  wliicb  is  better,  its  modiiication,  the  ope- 
ration "■r?*  ntt/uetk"  of  Malj^ai^ne  ;  hy^  thv  duiihlc  (latentl)  Huii  rucfhod;  or.  in 
till!  rtise  of  tlie  thumb,  by  takin^^  a  8ino;Se  flap  fi-om  eitht-r  the  dorsal  or  the 
IHtlmur  siirfaco.  TIic  circular  and  elhptical  operations  have  also  been  cm- 
ployed  in  thU  i^ituatioQ,  but  are  less  detiirable  than  tho^  above  nicntioiiLil. 

(1)  Oval  J/W/iOc^.— The  simple  oval  method*  or  that  of  Seoiitcttcii  (w*  Fig, 
149.  A,  I-Mige  584),  has  the  dinadvuntage  of  often  nut  aftonliiijj  a  ^sufficient 
eovering^  for  the  ht^d  of  the  nietjiearpal  bone,  and  I  eiludl,  thert'fore,  describe 
Malguignu's  uioditic-ation  only,  wbicn  is  not  open  To  this  obji^vtioa.  In  per- 
forming thia  operation  (Fij^.  149,  h),  t}ie  luuid  of  the  jititient  should  be  pro- 
nat«l,  ami  the  surgeon  begins  by  niaking  a  longitudinal  in<'idion  of  luiU  or 
three-quar1*)rs  of  an  inch  over  the  head  of  tlie  rnetat-aqial  bone ;  fi"om  the 
lower  tbirtl  of  tliiH  wotind,  the  knife  is  carriod  oli]i(|i]fIy  downwanls  on  the 
right  side  to  the  iiitcrdigital  web,  then  transversely  aci-OK.1  tlie  Imsc  of  the 

I  linger,  and  finally  obliquely  npward«  to  again  join  the  longitndiiiuE  im-iKion. 
All  thi'  tiiisucrt  down  tti  the  hone  should  l>e  divided,  when,  the  joint  having 
been  exjKwed  by  u  little  di**eetioii,  the  cxteuwor  and  Hcxor  tendons,  and 
lateral  ligauieut-<*,  arc  severed,  and,  disartieulation  being  thus  comjdeted,  tlie 
Hides  of  (he  wnuinl  are  finally  bi-ought  together  iti  an  anti-i-o-piwterior  direc- 
tion.    In  tfie  e;isft  of  the  forefinger,  however,  the  ]>oint  of  the  oval  Hhould  Ix) 
on  the  nwlial,  and  in  the  ca.se  of  the  little  iinger,  on  the  ulnar  wide  of  the 
|oint;  antl  in  these  cases  the  wound  should  be  cloned  tntuHvi'i-scly. 
(2)  Double  FUij*  Mithwi—ln  thifi  nitration  (Fig.  lliM),  lateral  flaps  are  cut 
ironi  without  inwarda,  from  cither  aide  of  the  finger  whicii  is  to  be  removed. 
Tliis  plan,  which  is  known  an  Petit's,  is  I  think  bettor 
than  either  tliat  <if  liossi,  who  made  both  flaps  by 
traniitixifni.  (U*  tliat  of  Lir*fran<.-,  who  cut  one  flap  from 
withoui  inward;*,  Ijefore  disarticulating,  and  the  other 
fiub'teipienrly  f'min  within  outwards.     Sharp's  and  Ga- 
^  rengeot's  mitliods,  in  whit^b  anten>()Osterior  flaw  were 
■employefl,  are  also  less  desirable  than  PetitV.    The  ad- 
Hrantage  of  this  o{)cration  over  the  oval  method,  is  that 
B|a  doea  not  leave  a  [K)cket  of  |>al mar  tissue,  in  whiehpam 
"may  accumulate;  but,  on   the  other  hand,  the  oval 
method  leaves  the  palm  entirely  free  from  the  cicatrix, 
aud  thus  gives  at  last  a  better  result,  though  the  wound 

riy  not  heal  a&  quickly  as  after  the  flap  operation. 
(3)  sSintfU  FUip  Method. — ^Tliis  operation,  which  is 
Known  iw  Cha-isaigjiac's,  seems  to  be  less  udvantageoud 
than  either  the  oval  or  double  flap  uk'IIkkI,  ex^-ept  in 
the  CB.-H?  of  the  thumb.  The  flap  may  be  tiiken  from 
either  the  dorsal  or  palnair  sudiico,  the  latter  plan 
being,  I  think,  preferable.  The  joint  is  opened  at  the 
back,  and,  afler  disartieuluting,  the  flap  is  cut  from 
,  within  <mtward.s  as  in  the  ease  of  the  interplmlaugeal 
jnmpntations  which  have  already  bwn  described. 

Scime  Hurgi'ons  atlvise  that  the  head  of  the  metacarpal  bone  ehonld  1« 
I  removed,  in  tluwe  amijutations,  in  order  to  mnder  tlio  loee  of  the  finger  leta 
[apparent  by  permitting  the  others  to  rome  mon;  closely  together ;  but  wliat 
lift  gained  in  symmetrj*,  is  no  comjHjnsation  for  the  loss  ot  strength  in  the 
jfaand,  thus  entailed;  there  is,  moreover,  a  positive  risk  in  thus  opoiing  tho 
|Ueep  structure.'*  <if  the  jwdni.wuppuration  in  that  part  being  extremely  painful, 
[nnd  a]it  t:0  extend  npwaT-ds  along  the  ydiines  of  eonnertivetisKue  in  the  u>rcunu, 
[thus  causing  prolongeil  disability  and  even  endangering  hfo. 


ilniibl<>  flmji  tiirllioi]. 
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A-MPITTATION    OP   TWO    AWOISIKQ    FlSOKHS    Aimulte- 

neously*  at.  their  metaoftrpul  urticulations,  iimv  be 
oft'ecteil  by  the  circular,  oval  (en  raquetU^  Kig.  16y),  or 
elliptical  methotls,  or  b^*  taking  a  nap  from  the  pahn 
(Iiiairanc),orfrom  the  side  of  one  tinerer  (Chaanigiiac)L 
A  btfttcr,  it*  luiu  brilliuut,  pluu  is,  I  think,  to  ampntmte 
ea*-}i  finger  aeparatcly  by  whutfver  iiiuthod  eeenis  bert 
ai.hipt«d  to  til©  particular  roqiiirement«  of  the  case. 

Amputation  op  the  Four  Finukr^  fiimnltaneoiuily. 
may  likewi&e  be  done  by  the  circular,  elliptical,  or 
puhnarflap  methoils^  the  elliptical  ujK^ratiou  hv'mz 
liml»alily  the  Ix>Ht  of  the  three.  Here,  tot>.  I  ihinJc 
that  the  surgeon  will  iwually  do  better  to  forego  bril- 
liancy, and  remove  each  tinger  aejjarately  ui  n-halerer 
way  luay  se<um  best. 


Amputations  of  the  TIanu 


^^  Ik,    f      t       hw        Partial  amptitatioiu  of  the  hand  are  not  mdn- 
^^^^ «xilJt^>^*"         quently  required  in  caaea  of  laeeratiou  by  gunshot  in- 
jury or  by  iiiuchiner)',  aod  there  are  no  (^soi  wbidi 
more  tluin  theee  teet  the  ingenuity  and  xkill  of  the  surgeon  in  j>rei«erviiig  Jbr 
his  patient  a  us^ul  meniWr.     'The  thumb  it*  of  more  value  tluui  any  othrr 

I<art  of  the  hand,  and  an  eflort 
Ftg- 170.  Bbonid  be  mode  to  save  every 

]x>rtioD  that  is  not  bopelenly 
mjuml.  I  liave  removra  all  m 
the  hand.,  excpj^t  the  thunil). 
through  the  metacaq>UB:  liaw 
Nived  the  thmnb  ami  forefinger, 
removing  the  rcat  of  the  himl 
quite  Up  to  the  wrist ;  and  la^f 
^iiniliirly  i>n'*«'r%*cd  the  thumb 
and  little  tinger  (Fig.  170>,  or 
evesi  a  single  fin^r,  witli  iv 
metacarpal  tNme,  uie  wliole  vax- 
ptu  being  remoi'ed,  and  the  jait, 
of  the  hand  that  wa^i  1ef)  being  allowed  to  be  gnwlually  druwn  up  in  coot 
with  the  1)01108  of  the  foreanu. 

AMPtTATlOS  OP  THK  ThITIB  THBOrrtll   ITSt   METACARPAL    BoSB   IMy  Im 

«fiectvd  by  the  oval  (en  mijufUt)  metliml.  the  point  of  the  oval  being  pi 
ou  the  outer  side,  anil  the  hone  dixnded  at  thei  reniiired  point  witli  6XI^Af 
cutting  pliers    Thia  o{K>ration  k  very  seldom  pmdned, 

AiiPt'TATiox  OF  THB  TuofB  WITH  iTi  Mktacarpal  Boon  in»y  be  oonvenkitlf 
eflvrted  by  either  the  oval  in.  raqwik\.  or  the  flap  method,  and,  if  the  latttt 
b«  cmpIo>-e«l,  thu  flan  may  be  taken  either  from  the  ODier  (twltal)  side  of  the 
hood,  or  horn  the  |wunt»r  suT&ee. 

(Vi  Oml  XtiKiMl, — If  this  operation  be  pra4ti««d,  the  point  of  the  oval  i 
be  pbKvd  Qpon  the  donal  aniwe,  and  Bbonld  be  prolonged  npvaHK  as  ftr  i 
tbu  c»r|io-m6aKWi«l  aitiwilation ;  the  adm  of  the  vxwnd  are  hroogfal  te- 
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jlher  in  a  longitudinal  direction,  and  the  resulting  cicatrix  is  small  and  well 
jrotix^tcd. 

(2)  ExUenutl  Flap  Method. — The  formation  of  the  flap  nmy  bo  either  the 
'fifHt  or  the  Ifu*t  Btep  of  the  operation.     If  the  fonner  plan  ia  to  be  adopted, 

the  patient's  thumb  is  forcibly  abtiuctcd,  tiic  lumd  beiiiff  supiiiated  tor  the 
right  and  pronattnl  for  the  left  tsiJc.  The  knife  i»  applied,  to  the  iiitei-dii.''ital 
web,  and  made  to  cut  its  way  upward  with  u  sawing  motion  until  the  jnint 
rea<;-lied ;  then  the  edge  of  the  knife  is  turned  outwards,  diwrtieulatioa 
ifiocted,  and,  the  tissues  being  pushed  to  the  radial  side,  the  flap  is  made  by 
itting  downwards  for  a  sunicieut  distance,  grazing  the  bone,  and  finally 
>ntwards.  If  preferred,  tlie  tiap  may  be  fomicd  first,  either  by  transfixion 
[or  by  cutting  from  without  Inwuiids,  disarticulation  effected  from  the  outer 
side  of  the  joint,  and  the  tissues  of  the  int^iroBSCuus  space  divided  as  the  last 
;p  of  the  o|HM-jition. 

(3)  Piiltnar  Fhtp  Meihntl, — This  variety  of  amputation,  which  is  known  as 
CJhaasaignac's,  give»>  a  result  closely  approximating  to  tliat  of  the  oval  method. 

|ln  the  case  of  the  ri^ht  thumb,  the  nap  is  made  by  transfixion,  a  strong  but 
[elender  knife  being  uiserted  just  in  front  of  tlie  farpo-uietacarpal  joint,  thrunt 
[downwards  till  its  point  emerges  at  the  hitei-digital  web,  una  then  made  to 
lent  \Xa  way  out  oppoaito  the  metaearpo-phalangeal  joint,  thus  fomiing  on  oval 
[flap  tmm  the  palm;  disarticulation  is  next  etiected  (P'ig.  171),  and  "the  ends 
>f  the  first  wound  united  by  cutting  through  the  dor?ai  tissues  from  without 
linwards.    In  the  case  of  the  Icfi  thumb  (Fig.  172)  the  dorsal  incision  is  mode 


F(g.  171. 


Fig.  173. 


\ 


/ 


ABpnUtloD  nX  rigid  thumb  t^r  ptlnK  bi>  mMbod 
Tkn  dKp  ban  tncii  futinvd,  abiI  tti«  kslfv  It  oITcctUiir  <IU-  .^^      _. 

Ikrtloatadon  AinpaUtl»n  of  Itft  iliuiub  b;  palnur  d«p  mMhod. 

liirst,  disarticulation  effectwl  from  behind,  niid  X\w  knife,  being  thrust  hi  front 
U)f  the  bono,  made  to  cut  the  palmar  flap  of  the  ix'quisite  size  and  shape,  as 
[it  is  bn)ught  out  with  a  wiwing  moti(»n. 

Oi'  these  various  mL'thods^  I  decidedly  recommend  the  first  (oval  method), 
as,  though  less  brilliant,  giving  a  better  result  than  either  of  the  othiTs. 

Amputation  throuuh  One  or  Mokb  Metacarpal  Boxes  may  often  be  prao- 
[tiaed  with  advantage.     The  oval  method  (en  raquette)  may  l>e  conveuieutly 
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Adopted  in  these  operations,  the  point  of  tlio  oval  WAng  pla<'e<l  i»iKm  the  nop- 
wil,  or,  ill  the  caae  of  tht?  tittli  iin'turtirjuil,  upim  the  inriiT  (ulimrt  surface-.  In 
many  casea,  however,  the*  lawratioii  of  the  sot^  parts  will  bo  sach  that  do 
rt^lar  procedure  can  Ik^  tbilowed,  but  tlie  $ur^eon  will  Ite  compelled  to  aecai« 
a  covering  for  tbe  Ijone  from  ajiy  portion  of  tiasue  which  in  onii^ured. 

Ampdtatiomop  thk  FirTii  Metacarpal  Bo>*b  maybe  efivcted  !)j' either  tbe 
oval  {ai  raqueUe)f  or  the  iutemal  flap  method,  the  IbnuiT,  as  in  the  ca**  of  tlw 

thninh,    being     pn-teruble.   ina^ 


Pi«.  173. 


^( 


— :5 


J^- 


:.:%, 


AHipnuilan  of  Bfth  nauCftrpMlbj  taicrvAl  ia\r  mrtkvA. 


Dnich  as  the  resulting  cicatrix  ii 
smaller  and  better  j  -rotccted.  Tlia 
point  of  the  ovtd  umy  be  pfaured 
either  on  the  dorsal,  nr  on  the 
inner  (ulnar)  t^nrface  of  tbe  hand, 
and  prolonged  tipwunlK  an  far  u 
the  i-arpo-mctacarital  joint  If 
the  Hup  method  (Fig.  173)  be 
employe*!,  tlie  flap,  which  is 
formed  from  the  tisoncH  nii  thu 
inner  (ahiar)  mite  of  the  hntid, 
may  he  made  eitlier  In-fore  of 
ufler  dividing  the  intemaieoae 
structures,  aim  either  by  tram- 
fixion  or  by  cutting  from  without 
MiwartU. 


AMrrTATioN  OF  THK  Metacakpal  Bosb  of  eitbkr  the  Fore,  Mn>PLB,m 
Ring  Fi.vgkr,  or  of  two  or  more  of  them  simultaneously,  may  be  best  d^me  br 
tbe  oval  {en  raqaelie)  method,  the  |»oint  of  the  o%'al  liein^  yilaced  ufion  tlu>  hafk 
of  the  liand,  begumiug  from  a  third  to  half  an  inch  above  tJie  line  of  tlio  articn- 
tation.  In  order  to  gain  more  readj'  acce^  to  the  johit,  Sfedillot  advi«M  thit 
a  short  tranaverse  incision  should  be  made  at  the  upper  end  of  the  oval, now 
to  mark,  out  two  triangles  of  tivue,  which  may  then  be  rallied  ae  latanlflapa 

AiinTATioN  OF  THR  Ulnar  PORTION  OF  TUB  Metacarpui?,  involving  the  fyurth 
and  fifth  metacarpalfi,  or  these  together  with  tlie  third,  may  also  be  oonve- 
niently  done  by  the  oval  method,  the  point  of  tlie  oval  in  IbiA  ease  beioe 
placed  (SI  the  ulnar  side.  I>orBaI  and  palmar  fla^m  are  employed  by  itf>ino  stur- 
geons in  the  i)crformiiucc  of  thia  and  the  preceding  fonn  of  amputation,  but 
the  flap  method,  in  thiH  i«ituation,  seemB  to  mo  juore  complicated,  and  in  no 
rcKpcct  more  luUmitugeous,  than  the  t>impler  ov»l  operation  which  I  lure 
doficrilK"d. 

Ampitatioh  op  tub  Kntire  Mbtacarpcs,  except  tuk  Thumb,  io.  bowewr, 
betJt  done  by  taking  u  miraur  flap,  cut  from  witliout  inwards.  An  eicellflit 
Btunip  i«  thus  prtMhu-td.  und,  the  thumb  remaining,  one  which  will  prove  of 
great  vuluu  to  the  patit^'itt. 

Amputatios  or  the  Extire  Metacarpcs,  iKCLumsn  the  THrvn,  ojmI  Aa* 
Pi'TATiox  BETWEEN  THK  TWO  ROWS  OK  THE  Carpus,  may  both  bo  cttUtttl  by 
cither  the  circular,  elliptical,  or  antero-posterior  fljip  method.  Jfcithvr  nl" 
thctte  oiierations,  however,  prcaeut^  any  [uirticular  advantage,  and  Ixttli  k^iu 
to  me  lesB  desinible  than  amputation  iit  the  wrist,  »upjmrution  bt'ing  »pt  to 
occur  in  the  intor-carpal  joints,  when  they  liave  ont«  b<vn  o]>enH),  and  Dfr 
crosia  of  tlie  carpal  bonet«  often  following,  and  of  oounte  delaying  recovery. 
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Excision  may  be  sometimes  snbstittited  for  amputation  of  a  metacarpal 
boue,  when  the  finger  itself  is  not  injured,  but  such  an  operation  is  not  usa- 
ally  very  satisfactory.  Prof.  Joseph  Fancoaat  has  snccessnilly  adapted  a  fin- 
ger which  had  lost  its  metacarpal  bone,  to  another  metacarpal  bone  which 
nad,  in  turn,  lost  its  finger.  Alter  all  amputations  of  the  h&nd,  as  after  those 
of  ihe  finffera,  the  ^rt  should  be  kept  upon  a  splint  until  the  deep  parts  of 
the  wound  have  united. 

The  risk  of  amputation  below  the  wrist  is  very  alight  I  have  kept  no 
record  of  tny  own  finger  amputations,  but  do  not  recall  any  which  have 
terminated  untavorably.  Thirteen  cases  of  partial  amputation  of  the  hand, 
of  which  I  have  notes,  all  ended  in  recovery.  The  following  Table  exhibits 
the  mortality  of  these  operations  in  hospital  and  army  practice ;  the  death- 
mte  of  finger  amputations  is  seen  to  be  bnt  about  one  in  thirty,  and  that  of 
amputations  through  the  hand,  about  one  in  fifteen. 

Table  showing  the  Mortality  of  Amputations  op  the  FmaERS  and 
Partial  Amputations  op  the  Hand. 


Plngen  or  Thumb. 

Partlftl  of  Hud. 

Antliurii7. 

Chci. 

105 

320 

5739 

Dckth*. 

Morulltr 
p«r  cent. 

Cmm. 

9 
53 

950 
58 
13 

DmUm. 

MortalilT 
pai  eent. 

Mftlgaigiie'        .... 
Otia* 

15 

45 
129 

■  •  •    ? 

9.+ 

14.+ 

2.3 

1 
21 

50 
0 
0 

11.1 

39.6 

5.+ 

0.0 

0.0 

TotaU 

6224 

189 

3.3 

1083 

72 

6.6 

Amputation  at  the  "Whist. 

The  whole  hand  ma^  be  removed  at  the  radio-carpal  articulation,  by  either 
the  circular,  the  elliptical,  or  some  variety  of  the  flap  method.  The  result- 
ing stump  is  usually  a  very  good  one,  and  pOddessea  the  advantage  of  allowing 
the  retention  of  the  motions  of  pronAtion  and  supination,  but,  on  the  other 
hand,  is  said  to  be  lees  well  fitted  than  a  shorter  stump  for  the  adaptation  of 
an  artificial  hand. 

Circular  Method. — The  back  of  the  hand  and  forearm  having  been 
shaved,  if  necessary,  and  the  tourniquet  adjusted  so  as  to  control  the  circula- 
tion through  the  brachial  artery,  an  assistant  grasps  the  hand  and  holds  it 
firmly,  while  the  surgeon  with  his  own  left  hand  draws  the  skin  of  the  fore- 
arm upwards,  and  makes  his  first  incision  on  a  level  with  the  carpo-metacar- 
pal  articulation  of  the  thumb  aud  fifth  finger,  from  an  inch  to  an  inch  and  a 
half,  therefore,  below  the  joint  of  the  wnst.  As  the  integuments  in  this 
situation  are  ample,  and  loosely  attached,  it  is  usually  possible  to  retract 
them  sufficiently,  after  the  first  incision,  by  tiie  aid  of  light  touches  of  the 
knife,  without  any  regular  dissection ;  when  the  wrist  is  reached,  the  part 
is  held  in  a  position  midway  between  pronation  and  supination,  and  the 

>  Arobirea  Oin^rales  de  Mtdmine,  Avrll,  1842,  pp.  413,  416. 
<  Tnit«  de  Chirorgie  d'Arm^,  p.  721.    FEris,  1863. 

*  Hedio&I  and  Sargioal  History  of  the  War  of  the  Rebellion,  Part  Seoondt  Surgioal  rolame,  p. 
1019. 

*  SnrgerT'  of  the  FBnosjrlvania  Hospital,  etc.,  p.  32.  ■  Supra. 
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joint  opened  from  the  radial  side.  Diftartioulation  having  Wii  effected,  (he 
cut  veiwfcls  are  secured  (three  or  four  commonly  require  attention),  and  du 
womid  w  closed  trauavcracly. 

Elliptical  Method. — ^This  is,  npon  the  whole,  pmbflbly  the  best  oixTititti 
in  thia  jmrtieiilar  situation.  The  lower  eoetnont  of  the  <*lli(»(ie  muy  tH>tEai)e 
from  either  the  palmar  or  the  dorsal  surface  of  the  hand,  the  furnier  i^ 
being  preferable  ae  giving  a  fimier  covering  for  the  ends  of  the  boiK&  Tlie 
patient's  hand  being  supiuated,  the  surgconDOgins  his  incision,  with  a  etron^, 
8lK)r^blHdt■d  knify,  about  throe-quarters  of  an  inch  below  the  styloid  ptocM 
of  the  nulius,  curves  it  downwanis  through  the  tiseuce  of  tlic  paUn  to  i 
point  about  an  inch  lower,  and  then  unwai^ls  aeain  to  threcKtiurtenof  n 
inch  below  the  styloid  process  of  the  ulna;  the  hand  ia  then  pronat«i;  i  '' 
the  ends  of  the  first  incision  joined  by  another,  slightly  curved  upward*,  i 
croHHing  the  hai-k  of  the  hand  about  half  un  inch  oelow  the  joint,  Ttei 
thus  marked  out  having  been  dissected  upwards  as  far  as  nc<?c«8ary.  da 
lation  is  etfeoted  from  the  radial  side,  and  the  operation  tcnninated  as  roil 
circular  method.  The  wound  forms  a  cur\'ed  euutrix  on  the  dorsal  eiilri 
the  stump,  the  bones  being  twvered  by  the  firm  tissues  of  the  palm. 

Flap  Mkihods. — Of  these,  the  best  is  the  single  iialmar  flap  methodj 
174),  the  flap  Ijcing  cut  from  without  inwards,  and  the  result  of  theoj 

Fig.  174. 
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Ampautlan  *t  irrlU  hj  palnmr  ftkp  mnthod. 

closely  approximating  to  that  of  the  elliptii'al  method,  a«  just  described. 
fonnation  of  a  flap  by  transfixion,  as  practised  by  Lisfranc,  is  attended 
muih  (Jitliculty,  and  is  now  generally  abandoned.  Another  ])!au  is  to  ctnj 
two  flaps— -eitlicr  lateral  or  iintero-poHterior — hut  I  do  not  reoomniwid  ' 
mode  of  proc'odurf.  A  better  plan  (but  still  inferior,  1  think,  to  either  tJ* 
palmar  flap  or  the  elliptical  method),  Is  tliat  of  Bubrueil,  who  makes  a  sii^ 
external  flap,  from  the  tiaaues  around  the  metacarpal  bone  of  the  tbuiob. 

Ampntation  at  the  wrist  joint  appears  to  bo  seldom  performed  eithw 
civil  or  in  military  practice;  I  have  myself  done  it  but  once,  for  gWib 
injurj',  it]  a  lad  of  seventeen  who  made  a  good  recoverr.     The  death-ntci 
aliowa  by  the  following  Table,  appears  to  be  unduly  liigh — a  cin  umsjwgi 
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which  is  due  to  the  lai^ge  proix>rtiori  of  eases  derived  from  the  reconU  of  the 
French  iinii}'  in  the  Crimt^a,  iu  which  service  amputatiotu  of  all  kindn  proved 
to  be  of  exi.eptional  gravity. 

Table  showiso  the  Mortalitv  op  Amputations  at  the  Wrist. 


AiLlh«rU]r. 


TrfcUt    . 
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AupnTATION  OF  THE  FOBBAUI. 

The  beat,  operation  in  thift  ftitiiation  is,  under  ordinary  circumstances,  the 
eirfular,  tlmngli  very  good  stumpe  may  be  ma<le  by  Reveral  of  the  flap 
luetlitxiH.  The  amputation  may  be  done  at  any  part  of  the  limb,  the  disad- 
vantages Bupportwl  hy  Larrey  to  attend  diviBion  of  the  tendinous  gtruotures 
at  the  lower  part  of  tlie  forearm,  \te'mg  more  imaginary  than  real,  and  there 
being  a  ixwitive  advantage  in  making  the  stump  oa  long  as  practicable. 


» 


CiRcrtiAR  Method. — If  the  limb  bo  conical,  as  it  usually-  is  except  in  very 
thin  iwrjtons,  there  may  be  some  difficulty  in  tumina;  up  the  tegnmentury 
rntf,  m  tlie  circular  operation,  when  It  will  be  advisable  to  slit  the^cutl'  upon 
the  ulnar  side.  If  the  tendons  elude  division,  in  amputating  at  the  lower 
part  of  the  limb,  the  knife  may  be  slipped  beneath  them  and  they  may  be  cut 
from  within  outwards.     In  sawing  the  bones,  the  limb  should  be  placed  iu  a 

rition  midway  between  pronation  and  supination,  so  that  both  bones  may 
iividcKl  at  tlie  same  level.  Five  or  i*ix  vc^sscU  commonly  require  ligation, 
in  forearm  amputations,  and  of  tlietK;  the  anterior  and  jxji^tcrior  hitenwaeous 
arv  th(»se  that  give  the  most  trouble,  fr»)ni  their  tendency  to  retract  between 
the  boneft,  where  it  may  be  difficult  to  discover  them. 

■  Flap  Methods.— The  most  brilliant  operation  is  that  made  by  taking 
^flp^posta-ior  Jiaps  (see  Fig.  150,  {lage  586),  the  iiosterior  ttap  l»cing  slm)^ 
IPa  without  inwartU,  and  the  anterior  being  cut  either  in  the  same  way,  or 
by  transfixion,  aet-onling  to  the  fancy  of  tlie  oiK-rator.  I  have  more  than 
once  known  consecutive  hemorrhage  to  follow  this  jmrticular  tbrm  of  opera- 
tion, apparently  from  the  interosseous  arterj-  having  been  divided  obliquely, 
and  iw  a  consecpience  not  being  pro[»erly8ecuro<l  by  the  lij^ature;  hence  Ihavc 
been  le<l  to  prefer,  in  this  situation,  either  the  circular  operation  or  Tralr*s 
m'fhiid,  in  which  this  corn  plication  is  more  readily  avoided.  In  pmctising 
Tcale's  method  (Figs.  1.^1,  l.i2,  pp.  587.  588),  cai-e  must  he  taken  to  mark 
out  the  flaps  by  mesvMirt^ment  before  attciupting  to  cut  them,  as  otherwise, 
from  the  conicjil  sliafte  of  the  limb,  the  long  flajj  will  be  apt  to  Iw  made  too 
narrow  at  its  distal  extremity.  In  any  of  the  nap  mothoflrt,  trouble  may  l>e 
ex|H.'riencH.'d  from  the  tendons  projecting  beyond  their  sheaths.  Sliould'this 
occur,  each  tendon  sliould  Ijc  scpamtely  scixetl  with  forceps,  drawn  down,  and 
<]Ut  ofi'at  lui  high  a  point  as  jiossible. 

'  Omitlinf  l4t*):rtDMt'H  cues,  ihv  mort&Uly  would  be  ibout  12  per  oent.,  which  would,  t  twillere, 


k 


AMPlrtAHOSS. 

Mlxed  Methods.— Sedi Hot  mukes  niipcTfitial  flajw,  and  lih-idos  the  il«e|)er 
iuwuw  cin-ularly,  wIiiIl-  oh  the  other  Imiid  Richot  ninkw  a  (-insular  iiu-tion 
throngh  the  skin  ami  fascia,  unri  then  forms  muscular  flape  by  traiiBfixion.  I 
ova  no  udvaiitagu  in  either  of  these  prococUiiigB  over  thoee  more  cuuuutuJy 
adopted. 

The  mortalHy  after  anipiitAtiott  of  the  forearm  is,  as  sliown  hy  the  Table  oii 
page  fiSO,  19.4  per  cent.,  or  about  one  in  fire.  It  would  appear  from  Otis's 
BtatUtieV  that  the  reaultrf  are  aliBrhtly  more  favorable  for  amputaitoiia  ai  the 
middle  of  the  foreunu  ihjm  lor  those  at  oithtT  extreiuity,  thoiii;h  nnionjt  ilie 
Biimller  uuiiilx*r  of  (•jl-m.-s  unibniire*!  in  Goruiau's  Tables,'  amputations  of  the 
middle  third  proved  the  mo«t  fatal. 


Ampi'tatiok  at  the  Klbow. 

This  ojteration  appears  to  have  been  first  performed  by  the  illiutriMis 
Ambroise  Tarw,'  in  the  imw>  of  u  aoldicr  whose  arm  became  gangn^iou*  after  t 
severe  wound  from  an  un|ueba*e.  The  [Kttient  was  attaeke<f  with  tetanus 
fifteen  days  after  the  o|>cratioa,  but  eventually  made  a  eood  rceoverj'. 

Amputation  at  the  elbow  may  be  performed  by  either  the  elliptieal.  the 
circular,  or  one  or  other  variety  of  the  flap  method,  the  firatrnamed  plan  being, 
I  tltink,  upon  tlie  whole  tlie  l>CBt. 

KhLiPTicAL  Mktiioi>. — The  loiver  negment  of  the  ellipw  should  be  pUw! 
upon  the  baek  of  the  tbreunn  (»cc  tig.  148,  page  588),  where  tbe  tinsuai, 
though  not  very  thiek,  are  re^ititing,  and  actruatoined  to  supiHirl  prcsmirv. 
Tlie  ana  being  (*ennflexe<l,  the  point  uf  tin?  knife  i.-*  t-ritered  nearly  an  locb 
below  tlio  iutenial  condyle  of  the  humenis,  curved  upwards  over  the  front  of 
the  forearm  nearly  to  the  line  of  the  joint,  and  downwards  again  to  a  [mint 
an  inch  and  a  Iialf  below  the  external  condyle;  the  arm  Inking  then  forcibly 
flexed,  the  elli|'t>e  is  eompleted  on  the  back  of  the  foreanu  by  a  curvctl  intisiuii 
])aaeiug  nearly  tbree  uiches  below  the  tip  of  the  olet-ninon.  The  cut!"  tliQ* 
marked  out  iit  rapidly  di»tected  upward8  as  far  as  neeee^ary,  when  the  iniu- 
e.les  of  the  front  of  the  forearm  are  cut  about  half  an  inch  l»eluw,  and  the 
ulnar  nerve  as  far  above  the  joint,  and  disjirtit^ulation  it^  trtt'ccted  fnmi  tlic 
outer  siile.  Some  Burgeona  leave  the  olecranon  in  sitit^  sawing  ai-Toiw  its  base; 
but  it  is  apt  to  become  necrosed  under  these  cipt'umstanecs,  and, altogether,! 
see  no  advantagu  to  be  gainwl  by  its  retention.  Tbe  vesst^lst  requiring  X\^ 
tion,  in  this  ojteration,  are  the  bracliial — or  the  radial  and  ulnar,  according 
to  the  exact  line  of  the  deep  incision^with  some  smaller  anastomotic  branchtK. 
The  wound  is  elostHi  transversely,  forming  u  tmiall  curved  cicatrix  in  front  of 
the  lK>ne,  which  is  ivdl  covt-retl. 

CiBccLAR  METHon. — In  this  o|ioni.tion,  which  also  makeaa  good  stump,  the 
first  incision  is  plaeed  two  and  a  half  or  three  inches  below  the  line  of  tin" 
joint.  It  is  better  not  to  cnt  through  the  muscles,  but  to  adopt  Vclbewu's 
plan,  and  dissi-ct  U]i  the  cutf  of  integument  to  the  necefi^r}'  heigul,  ami  tli^ 
effect  trnmediuti;  disartlcniation.  The  oleemni.m  should  be  removed  in  thlt 
as  in  the  cHipticsil  oinTiition. 

<  HedicAl  fttid  Siir){ie»l  llfstitr;.  i^n.,  Brconrl  Part,  8arKioal  volame,  p.  967. 

*  MtfdicAl  •Dd  i^iircii-AL  lloporu  of  th«  DMton  Cl^  Hospital,  Beooiul  <»«>riM.  1877.  pp.  99,  M* 

■  Up.  eit.,  U  U.  p.  1^33. 
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AMPTTAXION   AT  TUB   KLBOW. 


Flap  MKTnoufi. — ^Two  varieties  of  flap  operation  are  practiHed  in  this  situa- 

lon  :  the  anterior  fiap  method  of  Brasoor,  Dupaytren,  and  Sedillot,  and  the 

^xtemcU  flap  method  of  AlphousQ  Gu6rin.    Of  the  two,  the  latter  (Fig.  175) 

Pig.  176. 


J 


Ampnlallon  %\  ri(ht*tlM«r  bj  rxCeruiJ  Hap  inxibod. 

JBeemi*  to  me  the  bwt,  but  cither  ib,  I  think,  less  desirable  than  the  opera- 
tions already  described.  In  pertbnning  Guerin's  operation,  tlic  limb  ift  hold 
rin  a  senii-pi"one  podition,  and  the  tmrgeon,  introduciiitj  the  point  of  his 
knife  in  thu  middle  line  of  the  forearm,  about  an  incli  belnw  the  Iwnd  of  tlie 
ielbow,cut.'*  dovviiwaiii  lor  a  nhort  distance  and  then  traiisfixos  the  liiub.graz- 
ling  the  radius  on  the  outer  side  as  he  does  ho,  witli  the  blade  of  liia  iustru- 
Iment.  An  external  flap,  from  two  to  two  and  a  half  inrlioH  in  Iciigtli,  is  then 
'cut  witli  a  sawing  motion,  and  the  tissues  on  the  inner  side  of  the  limb  next 
I  divide)^  by  a  curved  incisiou,  convex  downwards.  Disarticulation  ia  effected 
[by  opening  the  joint  from  i\»  outer  side. 

Tlic  atump  whieh  n^snlts  fmm  amputation  at  the  elbow-joint  is  an  admira- 
tWe  one,  anil  the  ojM'ration  should,  I  think,  always  be  preferred  to  removal  of 
[the  limb  at  a  higher  point.  It  is  somewhat  difBcnlt  to  estimate  the  death-rate 
of  this  operation ;  it  does  not  apj>car  to  have  been  often  resorted  to  in  civil 
;prfleti<'e — I  have  myself  done  it  but  once— and  Mjiltraigne's  andTrelat'scoiu- 
'  nined  statiytios,  as  quoted  by  Legoiiest,  jpvc  but  nine  cases  with  three  deatJis. 
ilr.  Bryant  speaks  of  bix  suoRRssful  «wes  in  Ins  own  pnK-tic«.     LetjonoHt 
rv'ports  41  i^a-si«  from  the  French  army  in  the  Crimean  war,  witli  21  deaths, 
but  Chenu  fas  quoted  by  Otie)'  gives  the  fignres  for  the  same  service  as  79 
'  cuscfl  with  52  deaths.     The  same  writer  tabulates,  in  all,  133  elbow  amputa- 
tions for  ^un.-»hot  injury  witli  101  deaths — a  fristhtful  mortality  of  nearly  76 
per  <ent.    But,  on  the  other  hand,  30  terminated  cases  iii  the  late  war  in  this 
i  country,  gave  but  3  deaths,  or  loss  than  8  per  cent. 

<  MMIral  aod  Sargical  History,  «tu.,  P«rt  Seooud,  Surgical  volume,  p.  &10  (NoteV 
VOL.  1. — 41 


AMn'TATlON  OP  THE  AkM. 

The  huraeruH  is  placed  (Ki  iK«rly  in  tbe  raiddlu  of  the  ana^  thai,  in  this 
situation,  an  excellent  corering^  both  of  ekiu  and  muscle,  v&n  be  obraiuttl 
by  any  iu<-Kle  of  amputating  that  the  nurgcon  hiijipene  to  fancy.  My  own 
preftrunw,  in  ann  unijmlutium!,  U  for  the  circular  ujMjralioii,  pUiin  or  niiMli- 
nc<l,  or  for  tht^  oval  method.  The  ann,  howt-ver,  is  often  oonr'iilt'ri'd  die 
typical  locality  for  the  employment  of  the  double  flap  method,  atid  I  have 
inywlf,  on  niorti  tbiin  one  <_K-<ai»ion,  ailojtteil  with  ailvantugi.'  tlii*  ivi-tangular 
flap  method  of  the  Uite  Mr.  Tcale.  If  the  arm  id  to  be  amputated  near  the 
shoulder,  tboro  may  not  be  sufficient  space  for  the  adjustment  of  tbc  tourai- 
fjuet  in  tbe  Uf^ual  manner.  Under  these  cir(.-um)«tances,  if  tbe  limb  be  drawn 
out  at  a  rigblsintflc  with  the  Ijodv,  eo  as  to  make  the  bead  of  the  hunienu 
projei't  iTito  the  armitit,  the  axillary  artery  may  be  readily  e^mtn^IltHl  hf 
applying  a  rather  tbirk  and  broad  comiirei*,  and  jilacin^  tbe  tounii<iuet 
jtlate  over  tbe  acromion  proctw  of  tlie  fteapula ;  or  eomprecvtion  may  be  nude 
iil)on  tbe  Bubctavian  artery*,  wliere  it  cnwHee  the  firht  rih.  by  meniifofa 
wrapped  key  entnist^'d  to  a  careful  ast^istaut. 

CmcrLAR  Metuod.— T}iift  is  the  oj»eration  to  which  T  give  tlie  prefereooe  ia 
amputating  at  or  Ix^Iciw  the  niidtUc  of  the  arm.  (See  Fig.  14^i.  i>agf  .^Hl.) 
If  the  limb  be  slender,  auflicient  retniction  of  tlie  skin  can  onliiianly  be 

Fig.  170. 


AnpoMtoa  of  \«lx  ftni  bj  otftl  or  OelkrU'i  n*tlio4. 


obtained  without  formally  dissecting  and  lurninir  up  the  eiifl".  but  uwIh' 
opposite  circum*<tan»50H  this  mtist  be  (lone,  and  it  will  then  be  eonveniwit  to 
BUt  the  cult' by  a  longitudinal  incision  on  tbe  outer  side.  "WTien  the  masdee 
are  divided,  it  will  be  found  that  the  biceps  retrat^ts  mneli  more  tlian  the 
others;  hence,  unless  tbit*  have  been  puriKwely  out  long,  ft  second  sweep  of  iM 
knife  should  be  made,  to  insure  that  all  are  severed  upon  the  aaroe  lerel.  ^^ 


AMPTTATION   Al   THE  fiUOriDEB. 
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or  seven  ligatures  are  usnally  refiuired  iti  a  primary,  and  eometimcs  an  many 
a^  titttt'ii  or  cvtri  more,  in  a  (M.-t'oii<lary  iiiiii'Utation  in  this  Itx-ality.  The 
iHi^siblc  owuiTcuce  of  a  Jiigh  divwion  uf  the  brachial  artoij"  must  always  be 
bomo  in  mind. 

OvAt.  Method. — This,  which  ia  sonietimett  known  as  Guthrie's  method^  ib 

juirtieularly  adaptwl  for  aminitationa  in  the  u|*|wr  jiartof  the  ami — ulK>ve 
the  instirtioii  of  thy  deltoid  mutR-k'.  The  jwint  of  the  oval  {en  rcuptetiti)  ia 
i.lacc'd  UfK>n  the  out^-T  side  of  the  arm  (t'ig.  17ti),  Wjfiiiniiig  ahntit  two  iu<.'Kcg 
oelow  the  ufn.>miori  proetw*  of  tho  i^faiiula ;  the  luteiiil  hraiK-hes  are  slightly 
c'urvetl,  with  their  convexity  ontwards  and  downwaitls,  and  the  posterior 
branch  is  imnnlly  niado  firwt ;  the  Iwuw  of  the  oval,  which  is  pla(«d  on  the 
inner  side  of  the  anu,  jind  in  lonninjr  which  the  main  artery  is  divided  trans- 
Vfi-st'Iy,  may  he  cut  either  l>y  transfixion  m-  without  inwards,  acamlinjf  to  the 
pretV'reiK-e  of  the  o|iemtor.  This  ojienition  is  eiwily  exeeiit^xl,  and  aiibrdii  an 
udminible  tttinnp. 

Flap  Mbthods. — Salratier  employed  a  ^single,  st^mire,  external  flap;  Ver- 
roale,  double  Uueral  tiapei;  and  Lan^^nhcok  and  Klein,  double  antero-pOHterior 
flap«i.  Sedillot  employe  his  favorite  "inixotl  method,"  making  BuiJerfieial 
lat^'nd  Ihip^  hy  tmncftxion,  and  (Hviding  the  ninsilcrt  ciri-'ularly.  Teale's  and 
Lister's  methods  arc  also  perfectly  applicable  in  this  situation.    The  ehief 

(preoantion  to  lie  oli»Jerve<l  in  amimtating  by  any  of  the  tlap  mcthodft,  is  to 
piiike  Hure  that  the  muyculo-spind  nen-e  i«  eompletely  divided  Ix-'foi-u  apply- 
ing; the  saw.   Providetl  that  enough  tissue  has  been  pi-eserved  to  make  a  good 
,   eoverina'  for  the  bone,  the  tiurgeon  can  hardly  fail  to  obtain  a  satititac'tor)' 
I  slump,  by  whatever  method  he  may  employ. 

I    The  mortality  after  amputation  through  the  arm,  as  shown  by  the  Table 

^n  ]>age  630,  is^  28.4  per  cent.,  or  about  two  iu  w;vcn.     Special  atteiitinn  was 

directed  by  the  late  J)t.  OtisUo  the  cxccjitioual  gravity  of  amputatioius  iu  the 

longer  third  of  tlie  ann,  in  which  situation  he  found  the  death-rate  of  the 

>pcration  to  be  36.2  per  cent.,  a^  compared  with  one  of  22.G  per  i*nt.  tor  the 

plter  third,  and  one  of  only  19.6  per  cent,  for  the  middle  third  of  the  lind>. 

.hia  remarkable  ditlcrenoc,  for  'svhii.'li  no  adc<iuate  explanation  has  yet  been 

_     5te*l,  is  !<till  more  observable  in  Goniian's  ^tatij-tics,  dtrived  irom  civil 

>ractice,'iu  which  the  n.'t*pi-ctive  death-rate*  were  22.7  ]x;r  ceut.  for  the  upiKT, 

Si.  -I-  \n.'v  cent,  for  the  nuaUU^,  and  no  less  than  45.4  per  eent.  for  the  lower  thtrti 

>f  the  arm. 


AairuTATios  at  tuk  Suoiil]>kr. 

This  opemtion  yyoB  defieribwl  hy  the  ancientij,  bnt  does  not  appear  to  hav« 
en  aetuuUy  put  iu  practice  nntd  the  ejirly  jiarl  of  the  eighteenth  century, 
nlefts  we  recognize  ;«  a  Khoulder-joint  ainputation  the  famous  case  of  gan- 
grene, recoi-detl  by  the  Abb^  de  !a  Rwiue,'  in  which,  wlien  about  to  saw 
through  tlie  humeruw,  the  uurgeou  found  the  bone  looec,  aiid  jtuUed  it  out 
of  its  socket.    It  IB  untrrtain  to  whuni  tlie  cre*lit  of  first  liaving  intentionally 
perforrae<l  a  shtiulder-Joint  ainiKitation  actually  bel^Higs,  the  younger  Le  llnm* 
the  younger  Monuid*  having  both  claimwl  it  for  their  respective  fathers. 


r. 


Vndfea]  xnd  6ur|rtes]  Hiator/,  etc.,  Part  Kucniiil,  Siirgittd  vulunio,  i)p,  739,  806,  823. 

*  MvKlicRl  aod  Surgical  RvnorU  of  tli«  Boston  City  Hoepital,  Sucoud  fteri««,  lb~7,  i>i>.  29:>-297. 
'  Jnum»l  (^c  M^deoitie,  \SW  :  VfllpMU,  op.  dt.,  t.  ii.  u.  448. 

*  Tmit*  dtrt  Opiiratious  de  CTilmrpo,  p.  .171.     Fajis,  1743. 

*  OpatMnii«»  dr  Clilrurgio.  t.  ii.  p.  UVi.     Vu'us,  ll^H. 
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AMPCTATIOSS. 


Le  Drau's  operation,  which  was  doue  hi  1716,  certainly  excited  the  mo»t 
tittentiou,  for  it  is  fully  dwcribed  by  (iorrngeot'  and  Ijq  Fayi?,'  wlu>  ^w  iw* 
ui^count  of  Moraiid's  ease,  thnugli  in  his  notes  to  Dioiiw,'  La  Faye  undfiuliUiily 
uttrihutes  to  thu  latter  tlio  priority.  This  ojwimtion  Imn  lxH>n  jH'ftomieil  iti  u 
groat  variety  of  ways — Sedillot  enumerates  at  least  twenty,  \  clpean  thirty, 
and  Llfifranc  thirty-six — but  1  shall  describe  only  three  methods :  the  orxl, 
or  Larrey'^;  the  external  fla^ method,or  Dupuytreu's ;  and  the anterofKisterior 
flap  method,  or  that  of  Lij^iraoc. 

Oval  Method. — The  eireuLvtion  being  eoiitrolled  by  coniprewiDg  the  aib- 
clavian  artery  ujion  the  first  rib  with  a  wrapped  key,  boot-hook,  or  tourni- 
quet hantUCfthc  [K>int  of  a  ittrougaud  not  very  large  knife  in  introduced  below 

and  II  little  in  front  of  the  acro- 
P%-.*77.  inion  procesa  of  the  scapula,  uikI 

a  deep  incislou  in  made  in  u  lougi- 
tudinnl  direction,  and  rcaehinp 
aWttit  an  inch  and  a  half  bclor 
the  neck  of  the  humerus,  tlk'- 
li/ugth  of  the  first  cut  being  thw 
alH>ut  three  inL-he«.  (Fig,  177.) 
From  about,  or  a  little  beTnw.  the 
niiddli!  of  thirt  inciinion,  the  kuifo 
i»  then  carried  obliquely  down- 
wunls  in  fn>nt  and  behind,  nudciua: 
the  liiti'nd  bnnu'hcs  of  the  oval, 
which  bntnebi-M,  if  the  \\mh  hr 
nniM'utar,  should  be  soinewhtl 
curved, with  their  convexitydovm* 
w:inls.  Thc^e  lateral  incii$ioDe  (i>f 
which,  if  the  circulation  be  well 
trontrf>lh'«l,  the  |>o«terior  shoulilbe 
made  tin*t,  but  otherwirte  the  an- 
terior, on  account  of  the  large  aw 
kmt*ite*m  u  riffbi  •hoMidor  by  oni.  «r  Umy'i  n«a«d.     of  thc  [)ostet|ior  cinmmflex  artet^) 

should  teniiinute  nt  the  jwints  at 
which  the  anterior  and  posterior  axillary  folds  end  in  the  tissues  of  the  ami. 
Thc  lii«  of  the  wound  being  then  loosened  from  the  bone  by  a  few  r8(iid 
Rtrukci*  of  thc  knife,  tlie  surgoou  proceedi*  to  ott'ect  dii!^rticnlation,fintt  rotat- 
ing the  ami  forcibly  ontwnnlU  while  he  divides  thc  subscapular  muscle  which 
is  thus  ivndored  t*>n!*e,  next  cuttbig  through  the  aqwule  of  the  joint  and  the 
tendon  of  the  long  head  of  the  biwps,  and  tinully,  while  the  ami  le  forcibly 
mrati-<l  inwanU,  sevcrins;  the  infra-Hpinatus  and  the  eupra-t^pinatns  niuscle^ 
and  the  teres  minor.  The  knife  is  then  slipped  crosswise  l>c-miid  the  neck  of 
the  bcMie,  and  at  the  same  moment  an  assistant  grasps  thc  axillary  artery  Iv- 
bind  the  knife,  the  vessel  Whig  always  tbund  in  the  first  uiuseular  interrtw'T 
from  the  anterior  axillary  fold;  the  lateral  incisions  are  then  coimected  m  a 
trunsvcrHe  cut  through  the  tissues  of  the  ann,  from  within  outwards.  Tlifl 
TOHseU  are  then  quicKly  tied,  the  bracbinl  and  the  suVirk-upidar  arteries  lieiiig 
the  largest  which  re*iuire  attention,  niid  the  sides  of  the  oval  an?  brought  tf*- 
gother  Sit  as  to  make  a  linear  wound,  the  direction  of  which  corn^ftonifi  wifb 
vie  long  axis  of  the  (>atieut*s  body.    Thc  appearance  of  the  stump  rwaltiu^ 


■  TmiU-  dw  OptTktioas  dc  Cbiraiflo,  t.  lit.  p.  4S0.     Parta,  1731. 

*  Mi'innirvfl  de  I'ArAtUaiic  RayiUe  dv  Cfalrarglv  (an  1740),  t.  iU  p.  !(€■ 

*  Conn  d'Op^ntloDfl  de  CKirarKie.  p.  7S8.     Pvig.,  174U. 
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from  an  amputation  by  this  method  is  ewn  in  *^8-  »76. 

Fig.  178,  from  a  photograph  of  a  lad  midormy 
care  many  years  ago  at  the  Episcopul  Uo^tpital. 

Mr.  Spenoe  has  modified  this  operation  by 
innking  the  fintt  (longitudinal)  incision  inucli 
lonj^er,  as  if  for  excision  of  the  caput  himicri,  and 
inukiii^  the  branches  of  the  oval  morv  nearly 
t-rausvcrfte  than  in  Larrey's  method. 

Extern Ai  Flap  Mktbod. — This  method  wae 
first  described  in  print  ty  M.  Gi-osbois,  who 
claimed  it  as  bis  own  in  a  thesis  published  in 
1803,  but  it  is  believed  by  Vvlpeau,  Sedillot,  ai»d 
other  French  anthorities,  to  have  really  originut^Nl  ^  . 

with  Dupuytren,  whot*e  name  it  commonly  bears,  «Bi^*^r^" 
and  who,  we  are  told,'  practised  it  with  "great 
dexterity,"  on  tJie  occasion  of  the  "concours  '  for 
the  chair  of  operative  surgery  (Fcbniary  15, 
1812).*  It  is  a  iuodi6ctttion  of  (he  early  opera- 
tion of  Le  Draii  and  La  Faye.  The  priticijMil 
flap  is  an  external,  or,  more  strictly,  a  postero- 
external one,  which  embraces  the  thickness  of  the  deltoid  muscle  (Fig.  179V 
[Grasping  this  part  with  hia  left  liand,  tlie  Bai;geon  enteni  the  point  of  hu 

Ffg.  17«. 


B««S]|    or    (iKIBldot-JslBl  UlpUtUlNI 

ttf  Lftm^'i  m«Ui(iil. 


AmpdUttoti  ft!  li>ri  ■h»iUd»r  by  pxwrail  Hap.  or  Dnjraytrvn'*  Bi«tho4. 

L  knife  about  an  incli  in  front  of  the  acromion  process  of  the  scapula,  and 
HpurJiiiig  it  directly  aeross  the  joint  and  its  capsule,  brings  it  out  at  the  pos- 
"^terior  axillary  fold ;  the  knife  is  then  made  to  cut  at  first  directly  down- 
wards, and  then  outwanls  and  backwards,  with  a  sawing  movement,  form- 
&  large  flap  which  is  taken  in  charge  and  held  out'  of  the  way  by  an 

I  Dictionnairv  dcs  SoifTictfH  U^ioales,  t.  i.  p.  496.     Paris,  1813. 
'  Id.  op.,  BiOKrapllie  Uedioaln,  t.  iii.  p.  fififl.     ParU,  1821, 
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Pig.  ISO. 


aasistaut.  I>barticulanoii  i^theni 
aa  ui  the  oval  operation,  by  rotating  the 
arm  Bueocseivcly  iiiwards  and  ontvanU 
AO  an  to  ivniler  the  tuiiM?l(«  tetuc  bdw 
tliey  am  rut,  and  the  oj)eration  is  ttnui- 
n&tei\  by  Hiifiptn^  the  tcuife  bi'luod  ilw 
bone,  and  euttiuirnsliort  dap  nhidit 
tains  the  brncbial  artery.  TIk 
pi'ceautions  [u^ain^t  hemorrbage 
DC  ohson'cd  here  which  were  diMcril 
in  the  account  of  Larrey'^  opentioo. 

A  modiiiciition  and,  I  tJiink,  as  '^ 
provenicnt  of    tliin    method,  orii 
pnictiscNl  by  C'lino,  and  fin*t  d(>*cnlx^: 
ibit-  country  by  Dr.  .T.  A  Smith,  i 
York,  ill  a  letter  to  Uorsoy,*  « 
cutting  a  deltoid  flap  of  curved 
from  without    inwai-tU.  then 
latin^,  and  finally  eomplctina;  tbci 
tion  ih  the  way  already  dtscrilKHl. 
ISO  fihiiwrt  the  a[ii>t:*rftnce  ol'afliiDip! 
miitiiig  from  thiit  variety  of  the  ojm 


BmdU  of  ■hAnlilAr-Jnlai  ftmpitUtloB  hj  Dapay- 


Anteko-posterior  Flap  Mi 
Tliia,  which  isi  known  as 
operation,  gives  a  rcfinltihg  wound  not  unlike  that  obtained  hy  tlie 
methiTfl,  to  whiob,  however,  it  Keenifl  t*!  me  to  be  inferior.  It  is  dwri 
by  its  inventor  as  his  second  method.*  .Supposing  that  it  is  the  lufti 
which  ia  to  l>e  removed,  the  surgeon,  causing  ii  to  be  held  three  ttf 
iiichcB  away  from  tbe  botly,  seizes  the  siioulder  with  hie  left  hand,  ud' 
liis  ri^ht  uitroduces  a  Umg  Iniife  on  the  outer  side  of  the  jtoelerior  i(M< 
tlic  axilla,  in  front  of  the  tendons  of  the  latinwinms  dorsi  and  ti*rts  mafr. 
the  hliwle  of  the  knife  being  imshwl  along  tbe  posterior  surface  of  tin-  lintr* 
rus  and  ita  edge  beiutf  directed  outwards  and  forwards-.  Tlic  knife  is.-t(wlilr 
thrust  onwardd  until  its  point  reaches  the  head  of  the  hunicms,  whm  ii» 
hand  is  fir«t  raised  (to  clear  the  head  of  the  Iwne),  Iheu  alightly  depn^w^ 
and  tlnally  raided  again  and  carried  outwai'ds,  till  the  point  is  lienestli  thr 
triiingnlar  space  which  exitJt«  between  the  capnt  humeri  and  the  scroiuirii 
and  comcoid  processes.  (Jonnter-pnnctii  ration  is  next  eifected  by  throitiiie 
the  point  of  the  instnimont  thi-oi:ch  tbe  skin,  and  a  pi"»*stcrior  « -  < 
strictly  a  p08teri>-external  tlap,  extemting  two  or  three  inches  l>elow  tli. 
is  then  cut  from  withoiit  inwards.  This  flap  is  held  out  of  the  w»y  iy  » 
assistant,  while  the  surgeon  slips  the  knife  around  the  hewd  of  the  bonefrt* 
behuid  forwanls,  and  then  cuts  an  anterior  or  antero-uiteroal  flap,  ant'tl* 
assistant  gi'iWpiny;  the  artorj''  before  it  is  diWded,  as  in  LarreyV  method,  b 
amputating  the  right  arm,  the  anterior  flap  may  be  cut  first,  if  (he  surewe* 
ambidextrous,  but"  it  is  Iwtter  to  use  the  riu'lit  hand.  sran<ling  bvhmdtk 
patient,  and  making  the  posterior  tlap  by  transfixion  from  alxivu  dowiiVBnil> 

Amputation  at  the  ehonhler-joint  is  in  appearance  a  moet   fonuid«W 
operation,  and  yet  its  results  arc  upon  the  whole  fairly  sacceeBftiL    Tbe 

'  R].«n«ntt  of  3iirg«Ty,  tXe.    Bjr  John  Syng  Dorwy,  M.D.,  2d  edit.,  vol.  U.  p.  9l».     PMh** 
plittt,  IHIB. 
■  Fr^cto  d«  H6d«clnc  OpJriMin,  t.  ii.  p.  181 
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ibllowin^  Table  shows  the  mortality  of  the  operation  according  to  different 
«athorities. 


Table  showino  the  Results 

OF  Amputation  at  the  Shouldkiwoint. 

Anlhorttr. 

CAiei. 

Defttht. 

Hortkllljr 
per  coot. 

B«r«r«ne*. 

Malgsigne 

Tr«lat 

Logoaest  . 
Varleod    . 

Otis  .... 

Spenoe 

Gtddiog-Bird    . 
Botlin  and  Maoready 
MortoD 
Chadw^ick . 
Gorman     . 
Author'    . 

13 

27 

207 
173 

841 

27 

11 
7 
30 
26 
20 
6 

10 

17 

136 
69 

246 

9 

4 

3 

9 

11 

8 
2 

76.9 

62.9 

65.2 
39.8 

29.2 

33.3 

36.3 

42.8 
30.0 
42.3 
40.0 
40.0 

Arch.  O^n.  de  Ufideoine,  Avril,  1842,  p. 

409. 
Legoaest,   Chimrgie  d'Arm^e,   p.   725. 

Paris,  1863. 
Ibid. 
Surgery  of   the  Crimean  War,  p.  346. 

Phila.,  1862. 
Surgical  History  of  the  War,  Part  Second, 

pp.  468,  613. 
Lectaree  on  Sargery^  vol.  li. ;  Med.  Times 

and  Oaz.,  1876,  1876  ;  Edin.  Hed.  Jonr- 

nal,  1879. 
Guy's    Hosp.  Reports,  Third  series,  vol. 

xxi.  p.  260. 
St.    Bartholomew's    Hosp,   Reports,   vol. 

xir.  p.  114. 
Sargery  of  the  Pennsylvania  Hospital,  p. 

32.     Philadelphia,  1880. 
Boeton  Hed.  and  Surg.  Joamal,  May  1, 

1871. 
Med.  and  Surg.  Reports  of  Boston  City 

Hospital,  Second  series,  p.  292. 
Supra,  page  612. 

Aggr^ates    . 

1387 

523 

37.7 

Comparing  these  figures  with  those  given  in  the  Table  on  page  630,  it  is 
seen  that  the  death-rate  of  shoulder-joint  amputation,  which  is  less  than  two 
in  five,  is  not  much  greater  than  that  of  amputation  of  the  leg,  and  very 
much  less  than  that  of  amputation  of  the  thigh. 


Amputation  above  the  Shoulder. 

This  operation,  which  consists  in  removing  at  the  same  time  the  entire  arm 
together  with  part  or  all  of  the  scapula,  and  perhaps  a  portion  of  the  clavicle, 
appears  to  have  been  first  performed  by  Cuming,  in  1808,  though  the  famous 
case  of  the  miller,  Samuel  Wood,  whose  arm  and  scapula  were  torn  off  by  a 
rope  becoming  wound  around  his  limb,  and  who  recovered  without  any  bad 
symptoms,  occurred  in  1737,  and  had  long  been  familiar  to  surgeons.'  No 
universally  applicable  directions  can  be  given  for  the  performance  of  this 
operation,  the  surgeon,  in  cases  of  injury,  being  compelled  to  use  for  his  flaps 
whatever  tissues  are  suflictently  sound  for  the  purpose,  and  the  lines  of  in- 
cision varying,  in  operations  for  tumors  of  the  part,  in  accordance  with  the 
size  and  shape  of  the  particular  growth  concerned.  Lisfranc's  advice  appears 
to  be  judicious;  that  the  arm  should  be  first  disarticulated,  and  the  axillary 
vessels  secured,  and  that  the  scapula  should  be  removed  subsequently.  This 
bone  may  be  readily  exposed  by  either  a  crucial  or  a  T-shaped  incision,  and 
its  detachment  effected,  as  advised  by  Fergusson  and  Pollock,  by  cutting 
from  below  upwards.     Separation  from  the  clavicle  may  be  accomplished 

■  Besides  the  fire  oases  tabulated  abore,  I  have  twice  (nnaaccessfnlly)  amputated  at  the  shoul- 
der-joint synchronously  with  other  major  amputations.     (See  Table  on  page  592.) 
*  Cheeelden,  Anatomical  Tables,  Tab.  xzzviii.  p.  43.    Boston,  1796. 
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Fig.  181,  cither  with  onttiug  pliers  or  witli  u 

chain  saw.     (Kiff.  181.) 

The  gravity  oT  the  operation  T&ria, 
of  courec,  with  the  extent  of  Ixjne  re- 
iiiovud ;  if  this  be  liuiitf^l  to  the 
ttcromion,  the  caee  is  but  little  toon 
dangerous  than  ao  ordinar>*  ehonldcr 
joint  amputation,  bnt  if  the  whole  or 
^i-cutor  part  of  the  scapula  be  tak«D 
away,  the  ri-ik  is  very  much  iucnaeed 
Statlstital  writors  have  verv  com- 
monly confused  this  openition  with  that 
of  excision  of  the  scapula^  either  without 
intcrJercnce  with  the  arm,  or  sa\m- 
quent  to  previous  amputation.  Tliitu  operation  will  be  described  in  a  tatnn 
volume.  The  annexed  Table  eonlaiuK  a  i^uiiuiiary  uf  tifty-<jne'  cades  to  whidi 
I  have  references,  which  are  projierly  detsipiated  an  aiiipiilalious  above  tlie 
shoulder. 


Clikin  <aw 


Table  of  AupuTATtoxs  abovb  the  Sooulder. 


So. 

Opantor. 

■tnlc 

19 

Op«rM»r. 

KmoIL 

^\ 

OpM«l«. 

ImH. 

1 

Atlftri 

Cond 

BuniltOD 

Corad 

n 

PuiM 

Dl<d 

a 

Blaod 

It 

ao 

Ha.vwBTd 

tt 

3fl 

Plroudi 

■• 

3 

BoWM 

ti 

21 

n^-ndrv 

" 

89 

Ron 

CoM 

4 

Brioe 

41 

1 

22 

II«Tr  ' 

Died 

40 

Bonpart 

*• 

B 

BachktL&n 

Di«d 

23 

Hiint*T 

•( 

41 

Sjnw 

tt 

6 

Biutcl) 

Cared 

U 

jMkBon 

>■ 

43 

TiriCfthy 

«t 

7 

Charles 

14 

2& 

Jewop 

Cur«d 

43 

T«riUfarll 

«• 

a 

Clyt 

tl 

36 

LangoDbeok 

I>j«d 

44 

Wauou 

«• 

9 

Crosby 

•  1 

27 

Lwwis 

t» 

4ft 

Wtl>»fl)|MlM 

It 

10 

Cuming 

tt 

2« 

Lund 

CDT«d 

40 

WhUhaw 

■1 

11 

Ksmarch 

■  I 

29 

HL-Clcnan 

•  • 

47 

Wood 

u 

13 

Payrer 

Di«d 

SO 

McOill 

Died 

48 

Id. 

<■ 

13 

V^rfcamnn 

Cured 

31 

Mulrnd 

t< 

40 

Young 

H 

14 

W. 

Died 

33 

Muw^y 

C<u«d 

50 

Sttrg.  St  P«ui. 

It 

IS 

Giuit&ni  Bey 

Cared 

33 

NiBpCtt 

tt 

HwptUl 

1« 

Oiltwrt 

■  1 

U 

O'Grtdj 

■1 

n 

Surg,  ffvired 

■I 

17 

Orosfl 

Died 

3S 

PariM 

It 

Ui  by  Dr.  OUa 

18 

Oundrum 

Citr«d 

M 

M. 

tt 

The  above  51  cases  gave  38  recoveries  an<l  13  deaths,  a  mortality  of  wlj 
25..^  per  cent.  There  are  beiiidea  at  least  14  cases  on  reconl  in  which  rBOorcfJ 
has  followed  accidental  avulsion  of  the  arm  and  part  or  all  of  the  acapoV 
90  that  if  we  .should  take  thcw*  figures  without  allowance,  we  would  com'ltKfc 
tlittt  the  operation  wa**  really  one  of  little  risk.  It  is  at  least  suflicieuily  sac- 
coBBful  to  justify  the  surgeon  in  reporting  to  it  in  suitable  caaee. 

)  Vvlpoau  snyi  Uiat  Larrey  did  thit  op«r&Uon  "  aeveral  tlmM,"  and  "  more  than  0M*"  *W 
laocesa.     (Noaveaux  Klementa  de  HMeoiuo  Up^raluirw,  t,  ti.  p.  4<i&.) 

*  Dr.  St«pb«ii  Rofan,  of  Nww  York,  ooUvoWd  twelve  caa«a,  in  pap«n  in  th«  AmaiKao  Jonm> 
of  the  Medical  Sdcnwes  for  Oetober,  1868,  and  the  Now  York  Medical  Journal  for  Deconbar,  IfrO. 
A  thirteenth  oano,  recorded  by  Kalhaletiky,  ia  noted  In  the  London  Medical  Reeord  tor  Dec  I7r 
1873,  and  a  fouiteeutb  is  reported  by  Dr.  BlliB-JonM,  a  Wiibh  lorgMii,  in  ttift  Laoort  for  Ai( 

ia,  1881. 
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SPECIAL  AMPUTATIONS  OF  THE  LOWER  EXTREMITY. 


AitPtTTATIOXP  OP  THE  T0K8. 

Amwtatfox  through  the  Pualasoks  of  the  toes  is  very  fieldom  resort^Kl 

I  to,  it  being  almost  always  better  to  disarticulate  through  the  inteqihalangeal  or 

(metatarfio-plialangcttl  joint.     If  tlio  o[ioRiti<m  were  tliougbt  uocej^ary,  it  could 

[be  couvenieiitly  done  by  outting  autcru-postnii/r  flaps  from  without  inwanU, 

aud  dividing  the  Iwne  with  sti-ong  eiiTting  jjliens. 

Amputation  at  asy  of  thb  Inierphalanoeal  Joints  is  best  done  by  the 
plantar  Jiap  method,  aa  in  the  case  of  the  flugers.  Tlie  joint  is  opened  from 
the  dop«d  surface,  itnd  the  thip  formed,  after  disarticulatiou,  by  cuttiug  from 
wilhiu  outwards. 


Fig.  ItiS. 


Ammitatiox  op  a  Tok  at  it8  Metatarso-phalangbal  Joint  is 
often  required  than  either  of  the  operations  described 
above.  It  may  be  done  by  either  the  laicraljiap  or 
the  oval  {en  raqnettt)  rneihwl  (Fig.  182),  the  latter 
plan  being  the  wwt.  The  most  iniportiint  |>oint  to  be 
j-cJTjembered  \s  that  the   interdigital  wtb  is  placed 

out  half  wav  between  the  joint  and  the  extremity 

the  toe,  and  that  hence  tlie  urtii.-idatloii  is  situated 
higher  than  it  appeara  to  be.  The  point  of  the  oval 
should  invariably  t>c  placed  xipuu  the  dorsum  of  the 
foot — oven  in  tho  ease  of  the  gront  iind  fifth  tooe — 
Ao  that  the  cieittrix  may  not  be  exposed  to  friction 
from  the  shoe.  The  knife  is  entered  fnun  half  to 
M[iiartcrs  of  an  inch  above  the  joint,  and  made 
cut  fij^t  iu  a  longitudinid  direction  to  the  line  of 
articulation,  and  then  airried  obliquely,  tirst  on  one 
aide  and  then  on  the  other,  to  the  edge  of  the  inter- 
digital  web,  thus  forming  the  branches  of  the  oval, 
wnich  are  eventually  joined  by  a  transverse  incision 
across  the  plantar  surface.  The  tissues  being  dis- 
sected a  little  upwanln  from  ibe  bone,  disartieulution 
is  effected  by  forciby  flexing  the  toe  and  cutting  the 
extensor  tcudon  transversely,  and  then  severing  tho 
ligaments.  The  wound  is  closed  so  as  to  make  an 
aatero-poftterior  scar,  jirotected  from  injury  by  tlie 
adjoining  toca. 

In  ttinpulating  the  ffreat  toCj  care  most  be  taken  to 
keep  the  incisions  low,  so  as  to  provide  ample  cover- 
ii»g  for  the  hwul  of  the  metatarfeul  bone  which  is  apt 
to  project  in  a  troublesome  manner;  it  is  sometimcii 
recommended  that  it  should  be  cut  off  witli  strong 
forceps,  but  ita  removal  ia  undesirable  oa  it  fumishiw 
a  very  important  point  of  support  for  the  arch  of  tlie  fooL 
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Amputatiok  of  all  TiiE  ToE3  SiMrt-TANKorsLT  may  be  effectwl  hs 
pUaitarJiap  method  of  Listrauo,  or  by  the  somewhat  luore  couiplii'sted  ^  _ 
cedure  of  bubrucil.  lu  the  former,  the  surgeon  applies  the  thumb  vul  iixlei 
finger  of  his  left  haml  so  a*  to  mark  the  metutarw>phulaiigc»I  artlcalatkat 
of  tlie  fifth  and  greiit  toiug,  and  then  with  u  narrow -Mat  led  knift*  uiakea  » 
curved  incision,  somewhat  eouvex  dow^lwn^(l8,  beginning  (tor  the  right  footj 
over  the  posterior  part  of  the  tirat  plialanx  of  the  fifth,  and  for  the  left  foot 
over  the  corresponding  part  of  the  gi-eat  toe.  Tins  flap  being  sUghtJydif- 
eected  upwurds,each  toe  ls  separately  diBarticulated,  by  dividing  ita  exwiw 
tendon  and  articular  ligament,  and  the  surgeon  then,  slipping  the  knife  lu'lna 
the  toe8,  whic-h  nm  miscd  for  the  purpose,  cuts  a  plantar  flap  of  suffictrtitsi» 
from  within  outwards.  It  is  oaually  advised  that  the  plantar  flap  shonki 
have  U'en  firnt  marked  out  by  a  deep  incision  corresponding  to  the  groonA 
the  roots  of  the  toes, 

llubriicil's  o}M.'ration  resembleH  LiBfrauo's  as  regards  the  mode  of  obtahuuj: 
a  covering  lor  the  nietAtawal  bones  of  the  four  smaller  toee,  but  he  6Qp|iip- 
ineiits  the  ptanrar  flap  Ijy  taking  an  internal  lateral  flap  from  the  side  of  Uf 
great  toe,  tliux  infuring  an  ample  covering  for  it>*  metatarRal. 

For  my  own  jiart,  I  would  mlvine,  as  in  the  ta«e  of  the  fingers,  that 
Burgeon  should  !*acnficc  brilliancy,  and  amputate  each  toe  fH;paniteIr,  h 
eitber  the  lateiul  fiap  or  oval  method  as  may  auem  best  In  eacL  psrticalsr 
instimce. 


Amfutations  op  the  Foot. 

Amptttatios  of  the  Fifth  Tob  with  part  on  all  op  its  Metataisal  Post 
is  best  effected  by  the  ovtd  (m  ruqudt*:)  meihoilj  tlio  point  of  thu  oval  WiH 

place<i  upon  the  dorauDu 
P'S*  1^-  the   foot,  but,  in  onier  ti> 

give  more  room  for  6t'p»a 
tion  of  llic  Ikhk',  miml 
outwanU  ■«  («hi>wn  iii  F^ 
183.  If  riart  of  the  vuXk- 
taraal  only  is  to  be  » 
moved,  the  bone  may  U 
di\*ided  with  u  iitmm- 
bladcd  or  chain  eaw,  or 
with  strong  cutting  pliea; 
if  complete  disarticiustim 
in  to  be  efi'ectcd,  the  bcvw 
must  he  tinjt  deparated  (na 
it«  attachment  to  the  ctH 
hold,  and  then  fi-om  that  (i> 
the  fourtli  meUitarNit.  wM 
Atnputauoiiof  afih  tonaod  iB"uian4iby«T«i  luoibod.  lu  doing  thirt  the  dirtiti.<i 

of  the  articulation  (ohliijuc, 
inwards  aud  backwards)  mu.^'t  be  remembered,  llils  luuputation  mayiho 
bo  done  by  the  ezlavutl  jfap  mrM«/,  hut  the  operation  is  not  to  be  commendnl* 
aa  the  flap  is  long,  narrow,  and  ill-nourished,  and  is  apt  to  slough. 

AilPUTATION   OP  THE   GkEAT  ToK,  WITH   PART  OR   ALL  OP   ITS   MbTATAX5AL 

Bone,  may  also  be  performed  by  the  oval  {ai  ra^ueitc)  }ndh^l.  the  extn-milv 
of  the  oval  being  iu  this  itiatoneo  curved  inwardsy  from  the  dorsum  pf  the  foot 
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to  the  edge  of  tho  sole,  an  advised  by  A.  Gucrin  and  Dubrueil-  The  internal 
fiap  meihod  may  alfio  he  advantAgeonaly  practised  in  this  situation  (Fig.  184), 
A  fleshy  Haji  being  first  raised 

from  the  inner  sicfe  of  the  foot,  Pig- 184. 

and  rehlaewi  alter  disartiL'ula- 
tion.  Tlie  (turffpoii  intnuluooH 
a  8f  miiff  and  ratlier  short  knife 
on  theflorsa!  surface,  on  a  level 
with  the  tareo-metatarsal  joint 
and  Iwtwceu  the  firet  and  sct'ond 
jnctatar^l  bone**,  and  cutM  ili- 
reetly  forwariU  to  the  ball  of 
tho  toe,  TliL'ti  tnmsvereLily  out- 
Tvard.s  and  downwards  in  a  line 
corresponding  to  the  web,  and 
finally  backwards  aloni^  tlif  in- 
ner side  of  the  sole.  The  flap 
thus  marked  out  is  dissected 
upwards,  keeping  ctose  to  the  bone,  and  the  knife  ia  then  re-entere<l  between 
the  metatai-^lit  and  made  to  cut  forwards  through  the  web.  Disarticulation 
in  then  effected  liy  attacking  the  joint  fpum  it<>  inner  and  dorsal  sides,  and  by 
then  dividina;  the  iritaroHHoous  ligament  and  the  teiHluns  of  tbe  peroiieus 
longurt  and  tibialis  antieus,  taking  care  not  to  wound  the  dorwil  artery  of  the 
fi>ot.  Tliiw  opemtion  is  readily  porfomied,  an(i  affords  a  good  stump,  but 
n|xin  the  wbtilc  I  am  disposetl  to  give  tlie  preii;rence  to  tlie  oval  o]jenitiori  as 
ruakiti!?  a  *?nmller  wound,  and  one  of  which  the  cicatrix  ia  better  placed  us 
reganis  the  future  iiisefulness  of  the  foot. 

Amputation  of  two  or  mort!  Metatarsal  Bonks  is  conveniently  done  by 
the  oval  {en  raqudlr)  method,  tho  point  of  the  oval  being  placed  nn  the  dorsum, 
and  beginning  alxmt  half  an  inch  above  the  tarso-metataival  joint,  and  its 
branches  diverging  HulHi-iently  to  ini?lude  the  toes  which  it  \i*  designrtl  to 
remove.  Ileulanl  antl  Dnbrueil  advise  that  more  mom  sliould  he  afforded 
for  disarticulation  by  ailding  short  transverse  incisions  on  either  side,  at  tho 
nppcr  end  of  the  point  of  the  oval.  In  all  of  these  operations,  it  will  be  found 
advantageous  to  gnisp  the  part  to  be  removed  with  Fergusson's  lion-jawed 
for^-eps.lield  firmly  in  tbe  left  baud,  twisting  the  bone  from  side  to  side  so 
as  to  render  tense  tho  piirtf^  which  are  to  ho  divided. 

I  feel  hound  to  say  that  tho  various  operations  on  tlio  foot,  hitherto 
desorilnMl,  are  not  often  applicable  in  actual  practice:  tho  injuries  in  civil  lite 
which  r&iuii-e  amputation  of  the  metatareal  hones,  usually  involve  the  whole 
anterior  portion  of  the  foot;  aud  the  stuni{>s  wliich  I  have  exjimined,  result- 
ing from  these  partial  amputations  after  gunshot  wounds,  have  uot  been  as  a 
rule  very  satisfactory. 

Amputation  throdohtuk  Conttnttttv  op  the  Mft\.'ahsiis. — This  operation 
is  not  unfrequently  required  in  eases  of  injury  involving  tbe  base  of  the  toee, 
or  of  gangrene  following  frost-bite.  It  may  l>e  done  by  either  tho  circular  op 
the  jlap  method,  tho  latter  being,  I  think,  infferable  in  this  situation.  8ome 
operators  employ  u  single  dorsal  flap,  while  others  (as  Pezerat^  for  instance) 
use  three  flaps — one  from  the  dorsal,  one  from  the  plantar,  aud  one  Eroni  the 
inner  side  of  the  foot.  I  think  that  the  lust  plan  is  to  make  a  short  dorsal 
and  a  long  plantar  fiap,  cutting  both  of  them  from  without  inwards,  and, 
after  sawing  the  boues  on  the  same  level,  bringing  up  the  plantar  tlap  so  aa 
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to  get  a  cicatrix  which  fhall  not  bo  exposed  to  pmsaxe  from  the  thoe  in 
walKing.  ThU  openitioi)  givvs  au  excellent  stump,  and  one  which  Hens  toW 
mort!  servifeable  tlmii  those  obtained  by  ainputatioii  at  a  point  nearer  the  ukk. 

AMPrTATioif  OF  THE  EsTiRB  XfETATARSTe, — This  oiHrmtion  38  t<aid  tfthift 
hocn  t'omierly  practiswl  in  a  rude  fiusliiou  by  the  North  Araericftn  Iiuliutfii 
a  mcuntj  ul'  prcventiug  their  prisoners  from  (leaping.  It  maj  be  perforiMd 
by  eitlier  the  i^lipUcal  or  tlie  Jlap  method^  tlie  latter  being^  that  gcwnOr 
adopted.  Thciv  are  two  priucmal  varieties  of  this  operation,  known  n^M- 
ive^  by  the  naniica  of  Hey  (of  Leedfl),  and  of  Lisfraiic 

(1)  Jlcx/s  nmpi/trition  is  practi»fcd  oy  cutting  a  Kmg  plunlar  flap  fromirit^ 
out  inwtunis,  the  inciBion  iK'ginning  on  the  outside  at  the  tubtT»>sity  of  di*  iSk_ 
metiLtarsiLl  bone,  |ni;iaiug  duwnwai-ds  to  the  line  of  tlie  nietutano-phftli^^| 
articulations,  then  eroesiDg  the  sole  transveively  in  a  eur\'eil  line,  anil  pJ^ 
lip  again  on  the  inner  side  of  the  foot  to  the  promJueucc  of  tlie  Bcapb'iid  hm. 
The  upjier  ends  of  this  wound  are  nnited  hy  a  curved  inci!*ioii,  i-ouves  '(«■» 
wardfi,  across  the  dorsum  of  the  foot,  n>afcing  a  sliort  anterior  flap.  Tbe 
four  outer  metatai-saU  are  then  disaitioulated  fmni  the  cuI_H>id  and  vxt»ial 
and  middle  cuneiform  bones,  and  the  projecting  intcnial  cuneiform  cut  ks* 
witli  a  small  saw.  This  operation  ha.s  been  modified  by  sawing  wrrcwlb 
base  of  tlie  second  nictatar»>al  bone,  instead  of  tlie  iutenmf  cuiieilbmi,  tral  di 


mending  its  employment  at  any  point  at  which  difturticulation  k  foool 

tponblcaorae. 

(2)  LiffraTn^'ii  mnputation  differs  from  Iley's  in  U-ing  a  pure  disutirvb 

tion.    (Fig.  185.)    The  surgeon  begins  his  inoi^ion  (for  the  right  fiyittitflB 

tuberosity  of  tlie  fifth  metaJOi- 
P»«-  18!.  sal,  carries  it  acro««  tlie  dnreoi 

of  the  f»x)t.  in  a  cnn-ed  liiit  tril 
its    convexity    dowuwaidi 
tenninatcft  it  at  tlie  lit 
the  tirpt  motatart^l.     Tliia 
[on  divides  all  the  tistmee 
to  the  bone,  and,  the  pkin 
rctractcd  by  an  assir*(iint,  ■ 
light  touches  of  ilu-  knife 
to  exi»o6c  the  line  of  tlie 
metatarsal  joints.       I>i 
tion  is  then  begtm  at  the  eu 
side,  the  fii^h,  fc»artii,  and 
metatar^ls  bein^  first 
and  then  the  first;  the 
which    projecte 
liind    the  luie    of   the 
being  left  until  the  others 
.   , .  ^   .     ...         been  freed.     The  rioint  of  ti 

the  internal  cuneiform  and  the  base  of  the  second  metatarsal,  and  m»dt  t* 
cut  upwards  so  as  to  divide  the  interodseous  ligament;  the  dorsal  li^anHBU 
of  the  second  metatarsal  are  next  divided  transversely;  and  finally  duarti^ 
lation  is  completed  hy  severing  the  fibrous  bauds  on  the  outer  side  of  U* 
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_      Iwne.     The  division  of  the  iiitfirosseoufl  ligament  betweon  tho  flORond 

letatarsal  nud  ititenuil  rimfiform  bones  is  the  most  diffioult  part  of  this 

lana-uvre,  and  is  best  eflet-ted  by  thrusting  the  point  of  the  knile  tinuly 

ito  the  posterior  part «!'  the  first  iuterosweous  space,  and  then  forcibly  elevac- 

;  the  handle — a  motion  which  is  described  by  French  writers  aa  tlio  tour 

mnttre.     Disarticulation,  which  may  be  greatly  aided  by  pixtwing  the  au- 

»rior  part  of  the  foot  firmly  dnwnwanls,  having  la't-n  romjileteil,  tlie  knifo 

\  carried  flatwise  helow  the  laetjifui-Hal  bonett,  and  itiade  to  cut  a  long  plantar 

lap — rather  larger  on  the  inner  than  on  the  outer  side — from  withm  out- 

Arardfi.    In  order  to  secure  greater  reguhirilj'  of  the  plantar  flap,  it  is  a  good 

>lan  to  mark  out  itd  dimensions  with  the  point  of  the  knife  before  proceeding 

t  cut  it;  or  the  surgeon  may  adopt  Duval's  plan,  and  begin  by  cutting  the 

ip  from  without  iiNvunl:*,  u^  in  Hey's  operation. 

AMPtTTATiON  AT  THg  Mkiho-tarsai.  Joint.— This  OiKjration  (Fig.  186)  Ixaire 
e  name  of  Chopart,  althougli  it  ie  no  longer  pertumicd  in  the  way  dirtnited 

Fig.  186. 


JV  that  HUi-ceon.'  Cliopart  mode  a  fwiunre  anterior  flap  from  tho  dorfmin  of 
tfic  f(M»t,aua,  after  diHiirticnlating,  cut  the  posterior  or  pUntar  flap  from  with- 
in outwanls;  imt  uHist  Htirgeuns,  ut  the  present  <1  ay,  adopt  Hielienuid'a  and 
Lisliane'fl  moditi cation,  making  a  cnrveil  anterior  tfap  of  ivhit^h  the  extrumi- 
ticw  rejK'h  to  the  position  of  the  art  ion  lat  ion,  and  nuany  prefer  to  cut  the 
blantur  flap  from  without  inwaixis,  a  plan  which  haa  the  ailvantago  of  allow- 
hig  the  flap  to  be  maiv  ivgtilnrly  sliii|K'd  than  when  It  is  cut  in  the  opposite 
linM'tion.  The  object  of  this  opi-miKiu  is  to  remove  all  of  the  tjin»UB  ex<v|>t 
he  09  calcic  and  llio  astmgalus,  but  it  has  often  hapjHJiied  tliat  the  scaphoid 
ts  been  letY  unnitentionally.  without  interfering  at  all  with  the  successful 
s*ult  of  tho  procedure,  and,  indeed,  M.  Labono  and  Mr.  Huncot^k  advice 
that  it  phould  always  be  retained  if  pO(4»ible,  the  latter  surgeon  sawing  acnMa 
the  cuboid  on  a  corre^^ ponding  line.*  Tn  performing  Chopart's  amputati(m, 
the  surgeon  gi-asys  the  anterior  part  of  the  foot  in  his  left  hand,  and  with  a 
strong,  short  knife  makes  n  trarmvewfi  incision,  convex  fonvards,  over  the 
dorsum,  fnun  a  point  half-way  between  the  exteniul  malleolus  and  the  tnhe- 
rortity  of  the  fifth  niefatiin*jil  on  the  outside,  to  a  point  about  half  an  inch 
l)ehind  the  prominence  of  the  scaphoid,  on  the  innrr  f^ide  of  the  foot.  The 
plantar  flap  extends  from  the  same  points  as  far  forwanl  as  the  line  of  the 
uetatarso-phalangeal  joints.     Disarticulation  is  itnidirud  more  easy  by  tbrei- 

'  A  simiUr  optfrslion  appp»T«  to  h»T«  Ven  known  lo  Kabridu.t  HIldantiB. 
*  A  BlmiLir  a[»«ration  ia  i>ratftiH«d  bjr  Vntt.  Arik-'w,  of  PhiliuJflphia,  and  by  Dr.  ».  V,  Forl)«t,  of 
Tolodo,  Ohio. 
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bly  prc'i^sing  tlto  fh>nt  of  the  foot  dowuwardg,  so  ua  to  maki:!  tlic  uiicri«>r  Up- 

meiit^t  a^  tense  as  po^siblo. 

Trouble  U  EK>iuetiiiic8  exi>enc>]tce<l  during  the  aftct^trtiatiiiant  of  jRHtoitc 
who  Imvc  bubniitkil  to  ChopurlB  auiiiutation,  from  awitniction  of  \u<c  vot- 
cied  t)i  the  ailf  tlrowiuK  the  heel  upwunla,  thus,  when  the  jAticut  \>ffM 
Ui  walk,  bnnti;ujg  the  mcatrix  against  tlie  sole  of  thu  t>hoe,  und  90  uhhdk 
irritation.  'ITiih  contraction  can  usually  be  provcutt'd  by  Uajidaijiii.:  ' 
from  above  downwards,  or  by  applying  H  broiid  Hfripof  plubtcrtiPiuin 
a  w^eight  mid  pulley,  but  division  of  the  Ic-ndo  Achillii*  iimy  (K-variwu*li\  k 
reciuiivd.  Dubrueil  recommends  the  use  of  u  wedee-fhuped  pad  in  tlit  i«, 
the  baee  of  the  wedge  being  direelwl  forwards.  Trouble  from  thi«  lown 
ig  leM)  likely  to  be  met  with  when  the  plantar  flap  U  of  uiuple  dimeo^ci^ 
than  when  it  is  somewhat  scanty. 

The  statistics  of  (liojwut's  amputation  weiv  i«aitit'ularly  iuvotijiilnlV 
tbc  late  Mr.  llanetpck,' who  found  tliat  152  teniiiuatwl  cnt<«  gavi-ktll 
deaths,  a  mortality  of  only  7.2  per  eciit.,  while  no  h^e  tlum  120  of  }\x  IS 
l>atientrf  who  i-ecovered  liad  useful  limbs.  Larger'fi  tigurtai,'  frc'm  Krai 
sourceu,  are  lees  favorable,  38  eases  having  given  14  deatTiit,  or  SU.y  ihjobh- 
thongh  only  half  of  these  were  properly  attributable  to  tbc  operation. 

Sru-AFTRAfiALOTD  Ampi'tation. — This  Operation  apiM?ar8  to  liave  i)eeD 
geated  by  LigneroUes.'  though  it  was, according  to  Jmncxick.*  first  _ 
by  Textor  in  1841.     The  j>eeuliurity  of  the  operation  <.*ousii-ts  in  the 
of  the  whole  foot  with  the  exception  of  the  astragalus.     Li^urollu  m 
peau  ndviscil  that  the  Burgeon  Miould  make  two  latcml  tiups,  and  tun 
upwards  towanla  the  inalleoU  before  diBarticulating.       l^isfrnnc  eni|ilfitrtl4 
single  dorsal  flap,  and  Malgaigne  a  single  flap  fmrn"  tho  inner  portiuu  i'(  A« 
sole.     Verneuil  s  method,  which  seenis  to  bt*  the  one  genoTOlly  mlopled 
France,  is  ttamewhat  difleivntly  described  by  ditlereni  writer*;  it  i«  vseeotii] 
an  application  of  the  oval  method,  the  point  of  the  oval    being  placed  iw  t 

outer  side  of  the  foot,  ttilow  wd' 
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hind   the  external   ]iwllo«)hu,  vktl 
the  haitc  of  the  oval  vr<> 
side  of  the  foot  over  tl  1  ■ 
tioii  of  the  intem;il  t-xn- 
Xelaton  modified   this  j 
making  unotlier  iingle  at  the  ti 
the  oval,  thus  really   »iukiug  d 
and    plautar   flafis,    the  junctite 
which  waa  made  further  lack  ^t 
the  outer  than  upon  the  iiiniT    ' 
The  plan  rec*  mini  ended    liy 
English  writers,  and    iluit  1 
have  mynjlf  HUcccsftfully  foIloweS 
two  cases  (Fig.  187),  is  to  make 
flap  frr*m  the  heel,  a»  In  Seine's  < 
nition  at  the  ankle-joint,  only 
what    longer,  with    a  short  antt 
Hap  from  the  dorfuiii.      As 
the  heel-flap  has  btjiti  loosened  as  far  Iwck  a«  the  tnberelee  of  the 
the  anterior  part  of  the  foot  may  be  cut  away,  and  the  os  cnleis  then  gt**i» 

'  Op0ratir«  Sorgitrj  of  the  Foot  aud  Aokle-Joinl,  p.  386.     Umdon,  IPTS. 
'  BoUetin  4«  la  &ooi*t£  do  Chlmrpe :  ofW  Itft/nn,  Kvtvm  dec  BcitaoM  IKdiMl«,  (ML  1 
1680. 
•  Vrtiwfta,  Tr*iW  dv  MAdecine  Ojrfrttoir^s  l-  ».  p.  *»9.     Paris,  1839.  «  Oy.  «il..  ^ 
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ritli  the  lion-jawed  foreep«,  awl  twisted  from  aitlo  to 
ide,  while  its  st']varation  is  couink'twl  by  Uisarticu lut- 
ing  it   iVnin  the  astrugJiluSi  una  dividing    the    Lt-iidu 
'Lcliillis  iind  ivitiuiuirig  attuohiiU'iiU  of  tlie  hone.     Tl* 
it  flitiw  art"  not  of  aiiipk'  dinK'iinionfi,  the  bond  of  the 
itniipiWiB  should  he  removed  with  a  small  saw,  a  step 
rhich  Hancook  i-et'OuimendB  in  all  canes.     This  opera- 
^on  artonU  a  most  admirable  stuiup,  which  has  the 
idvantagrc  ovlt  ihnst*  produciHl  bv  Synie'sand  Piiwoft's 
lethnd:*  timt  it  ivtains  thy  nintuniH  of  the  ankle-joint, 
id  thii!*  allows  an  olastioity  oiVait  in  walking,  whieh 
nihl  otherwise  be  al>aent.     The  apjveamnce  of  tlit- 
tump  rtwnltin^  from  this  operation  is  showu  in  Fig. 
188,  from  a  jiatient  under  my  earc,  a  year  or  two  since. 
it  ilie  Univei-sily  HospiUil. 

Mr.  IhnKtji'k'  rrfcre  to  22  fases  of  this  operation  (in- 
sludin^uneof  hisown).at  lea^t  20  of  whieh  terniinatwl 
iwccessfiilly.  Ijargei-*  tnbulates  21  eaaes,  of  wliich  T) 
)rove<l  fatal,  oidy  thi-ee  of  thesJe,  however,  as  the  result 
)f  tlie  opfratiou.  Both  of  my  own  catKS  reeulted  in 
)very. 


I'lg.  1S8. 


i^- 


Slamp  from  •at>-»>(ra|:BluIil 
MapnUtlMi. 


Hancock's    AsfruTATios. — This,  which  may  be  ri>- 
inled  aa  a  combination  of  the  sulKustragaloid  with 
irogott"«  method  (to  be  presently  des<;ribed%  consists 
aawiuir  through  the  oa  eak'is  as  in  that  operation, 
id  bruiging  tlie  sawn  surfatx;  in  eontaet  with  a  trans- 
"versc  st^tinii   (if  the  iistraj^nlus.     This  is  n-rtjiinly  a 
very  ingenious  j(roeedurt',and  in  the  case  in  which  Afr. 
IlancocK  employed  it,  the  result  was  all  that  could  he 
^vished.    I  confess,  however,  that  it  does  not  seem  to  me  to  present  any  ad- 
ituge  over  the  onliuai'y  Bubasli'ugaloLd  o^K'nitioii,  whieh  has  the  advantage 
)f  gn^ater  simplicity. 

Tkipibk's  A-mputation. — This  operation,  which  has  Ijcen  sug^fwtcd  by  M. 

7ripier,  of  Lyons,  may  also  be  lookwl  upoji  as  a  moditicfttjon  of  the  eub- 
stragalcid  method.  Tlie  external  incisions  are  nuide  as  in  t'liopart's  mcdio- 
trsaf  operation,  and,  the  anterior  part  of  the  foot  having  Ik^n  removed,  the 
Uoaneum  is  sawn  through  on  a  level  with  the  siutentacuium  tali^  aiul  on  a 

plane  at  right  angles  to  the  axis  of  the  leg. 

Other  Amputatons  of  the  Foot. — Mr.  Hancock's  suggestion  that,  instead 

f  amputating  at  the  niedio-tai-sal  joint,  the  scaphoid  should  be  left  with  the 

oriterior  jwrtiou  of  the  cuboid,  has  already  been  referred  to.     The  same  sur- 

Eoon,  reviving  the  teaching  of  Mayor,  of  Lausanne,  advise**  tLat  the  foot 

liould,  for  opemtivc  purjioses,  be  looked  u|hhi  us  a  whole,  and  that,  alter  the 

Tormation  of  suitable  flaps,  the  tarsus  sliould  be  sawn  tlimngh  at  whatever 

>int  may  be  found  necejssary,  without  n^gard  to  its  aiticulations.     Acting 

ijion  this  suggestion,  1,  in  one  case,  sawed  through  the  pcjiplioid  hone,  the 

oelerior  part  of  which  was  healthy,  and  removetl  the  anterior  diseased  aur- 

ir&co  of^  the  ob  calcis ;  the  patient  made  au  excellent  recover^'. 

The  n-sults  of  amputations  of  the  toes  and  partial  ampntations  of  the  foot 
'  usually  satisfactory.     I  have  met  with  no  fatal  cases  in  my  own  experi- 


<  Op.  dt.,  p.  30ft. 
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em-e,  and  the  records  of  British  surgen*  and  of  the  late  American  war  ikov 
a  very  low  rate  of  mortality" ;  but  the  French  Btatwtics  are  much  la 
bk' ;  the  figures  are  shown  ui  the  following  Table: — 

TaBLK  showing  RbsI'LTS  op  AMPCTATIOSS  op  THB  ToB8  AKD  pAkTiAL 

Amputations  op  thk  Foot. 


Antboritr. 


Ttai. 


FvUkl  of  FmI. 


Cmw. 


I  ptteeat.  percemL 


Lsgonest 
Urgcr 


790 


370 


70 


AggregmtM    1160       76 


0.7 


18.9 


«.S 


IfUniiM. 


626 


Circalv  No.  «,  3.  O.  O.,  UB,j 

45. 
Oj>.  Surgi^rj  of  Foot  and  Ai 
joint,  pp.  206,  5M. 
—  ,      Chtrurgia  d'Armfc,  pp.  T3S,  . 
SI8.7     I  BcmedesBcleitfiolUdJcftlet,! 
n.  1800. 


IM 
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AMPDTATIOIf  AT  THE  AkKLB. 

Rexno\'al  of  the  entire  ff)oT  at  tlie  ankle-joint  was  somewhat  vaguely  rvt 
to  by  nippcK;ratcfi,  and  sulwtxjiiontly  by  ?'ahririuti  Hildanut*,  anil  apijran* 
have  been  oecaaionally  rcKirttnl  to  by  variouri  surgeons,  among  whom  may 
particularly  mentioned  fiedilitr,  of  Laval,  Rossi,  and  Baudeiis;  but  tjie  o( 
ration  did  not  obtain  general  at'ceptaneo  as  a  ret-ognized  procedure  until  t 
lato  Prof.  Symo,  of  l^iiibiirgh,  introflucod  a  new  mode  of  performing  it 
the  year  1842.  llo^'i  had  employed  two  lateral  flaps,  and  Baudcnji  a  »\na_ 
donukl  flji]).  while  Velpeau  advised  84>mi-lunar  ini-iKioiiii  over  the  heel  and  in- 
■tep,  the  edges  of  the  wound  being  brought  together  from  before  backward*. 
80  that  Ito  angles  should  cover  in  the  mallooli,  which,  in  all  of  these  methods, 
were  allowed  to  remain.  Various  niodijications  of  Syine's  method  have  beoi 
snggfsTe^l  and  practiaed,  the  moat  inii>ortant  being  those  of  Goux,  Pin^^o^ 
FergusMon,  and  Le  Fort, 

Symk's  Amputation. — As  I  quite  agree  with  Mr.  Hancock  and  Mr.  Sy 
hunsclf,  that,  in  estimating  the  value  of  any  particular  operation,  wc  shot 
take  care  that  the  openition  itself  is  performed  in  the  manner  directed  by  '^ 
introducer,  and  not  confuee  it  with  the  modifications,  or  ecMadled  "  impr 
ments,"  of  otlier  surgeons,  I  shall  quote  Mr.  Byme'a  own  description  of  bid 
mode  of  procedm-e : — ' 

In  performing  the  operation,  tbe  foot  being  lietd  at  a  Hglil  angle  lo  the  \tg, 
]>oint  of  a  ruiiiinon  titrvight  bistoury  sliouli)  be  intniduced  immrdmlcly  brinw  llir  fibub 
«t  the  centre  ol'ita  mftlleolar  projection,  and  then  carried  iwro««  the  intt-giimcnls  of 
fu>lu  in  a  straight  tine  tu  ibc  titinw  Ivvul  on  (beop|)osite  aide,  Theupvmlor  hnving  ne 
jilared  the  Hngi>n(  of  hJH  led  hand  upon  tlie  heel,  nnd  inwrted  the  point  of  hta  ilinnifc 
into  the  incision,  pusliea  in  the  knife  with  its  blade  pamllel  to  the  bone,  and  cuif  io^o 
to  tlm  oR84'ous  tiiirtticfl,  nt  the  sttnie  time  presfting  the  Hup  tuLckwurdf)  until  tlie  ttilxuwlf 
i«  fairly  turned,  when,  joining  the  two  extrciniltt's  of  the  first  incision  b}'  a  tnniviiw 
one  acniHS  thi!  innlop,  hit  ajK-ns  thu  joiiil,  and  carrying  hia  knife  downwards  oil  MM 
Bide  of  the  astragnlus,  divides  the  luterut  lignnients,  go  as  to  complete*  the  diMtfticJi*. 
tion.     La&tly  th«  knifu  i«  drawn  round  the  extremiUct  of  the  tibia  and  Ahuls,  so  a* 


I  nWirrallon*  on  Clinical  Sar^erjr,  p.  47.     Bdinborth,  l&ftl. 
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expose  them  iiuHiciently  for  being  nuBped  in  the  band  and  removed  by  the  saw.  Afler 
Ithe  veaaela  have  been  tied,  and  before  the  edges  of  the  wound  are  stitched  together,  an 
[lOpening  should  be  made  through  the  posterior  pari  of  the  flap,  where  it  is  thinnest,  to 

afford  a  dependent  drain  for  the  matter,  as  there  tnost  always  be  too  much  blood  relaini^d 
I  in  the  cavity  to  ))«rniit  of  union  by  the  Urst  intention.  The  dreMings  should  be  of  the 
[.lightest  deicription. 

As  already  imllrttt^il,  this  operation  (Fig.  189)  haa  been  modified  or  "ini- 
jroved"  by  various  surgeons,  some  making  the  heel  flap  longer,  and  othere 
lorter,  tmn  directed  bj  Mr.  Byrne,  and  some  only  dlsaectiiig  the  flap  back 

Fig.  189. 


«Affltt>^ 


AmpntatloA  u  ankt*  bf  »ja*»  mnUioU 

the  point  of  the  heel,  and  diearticalating  before  dividing  the  tendo  Achillia 

id  completing  the  Beparation  of  the  os  calcis.     An  regards  the  length  of  the 

fcp,  Dr.  J.  A.  Wyeth,  of  New  York,  haa  proved  by  a  large  number  of  dis- 

ctions  that  tlie  main  supply  of  blood  to  the  heel  flap  it*  derived  from  the 

ilcanenl  brant-hfs  of  Mic  external  plantar  artery,  and  tliat  hence  a  long  flap 

lis  less  likt'Iy  to  slough  than  a  short  one:  hence  if  any  deviation  is  to  be  made 

rom  Mr.  Synie's  linoB  of  incision,  it  should  be  in  the  direction  of  lengthening 

he  flap  rather  than  of  ubbreviatitifj  it     Provided,  liowever,  that  the  kniie 

kbd  kept  cloae  to  the  bone,  in  separating  the  flap  from  the  calcaneum,  there  is 

lot  much  risk  of  impairing  it«  vitality.    Syme  h  amputation  affords  an  excel- 

it  »tump,  covered  with  tlie  natuntl  tissues  of  the  iieel,  and  capable  of  sus- 

iniiig  the  entire  weight  of  the  [latienl.     In  some  eases  the  tcndo  Achillia 

apjxars  to  jiciiiiii-e  frcflh  attachments  to  the  bones  of  the  stump,  and  tho 

patient  is  enabliyl  not  only  to  walk  but  to  nm.     The  same  advantage  is 

iclaimed  for  the  stump  made  by  PiroKotf'a  method,  but  tlie  Syme  stump  is, 

according  to  Prof.  Stephen  Smith,  of  New  York,  better  suited 'tlian  tlie  other 

for  the  adaptation  of  an  artificial  limb.     A  mo<nfictttion  of  Syme's  method 

[which  rteems  to  me  to  be  i-eally  an  improvement,  is  that  employed  by  Macleod, 

[of  Glasgow,  and  J.  Hell,  of  Edinburgli,  which  (consists  in  preserving,  when- 

*ver  it  IS  practicable  to  do  so,  the  periosteal  covering  of  the  ealcaneum. 

The  following  Table  shr>ws  the  statigtical  resultfi  of  Syme's  amputation,  a& 

iven  by  various  authors : — 
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Tablb  showimo  toe  Rbsitlts  op  SrM&'«(  Amputation  at  tub  Axule. 


A*th»rltr.     !  OaM*. 

DmUi*. 

MaruUn 

ScfmrwM. 

Biwucv     .      . 

107 
13 

17 

8 

8 

7.7 
7.4 

6«.« 

OprrftUve  Sargtiry  tit  Ka»t  Mid  Ankltvjaf&t,  p.  153. 
L«<ctar*.»  uii  Surg«rv.  vol.  U. ;  M«d.  Tiuc»  iml  Gu.,  IFTft 

aiui  1616;  Kiln.  M<^«1.  Journal,  lS7d. 
Danoook,  op,  etc.,  p.  ISS. 

ACgT«C«lM 

888 

38 

9.7 

Rorx's  Amputation. — In  tbw  o]KTation,  tLe  flap  is  derived  mainly  from 
the  iuucr  side  of  the  toot  The  surgeon  1.te^iu8  bis  iucisiuu  at  the  jwitterior 
vdge  of  the  external  fac^e  of  the  <in  euU-is,  earrics  it  lielow  the  external  ninl- 
leolurt,  and  tlien  ovor  the  dowinn  of  the  foot,  in  a  eunx-d  line,  convex  forwiinK 
Imlf  an  inch  l>elow  tho  articulation.  Thi^  inci»ion  endd  a  little  in  front  of  the 
internal  nialleoliu,  and  a  t^ernnd,  8taHint<  from  the  terniinatioii  of  the  tirvt, 
eroBBOB  the  sole  somewhat  obruiuely  Imckwards  to  the  point  whence  the  tirei 
t<K>k  its  origin.  An  irregularly  oval  wound  is  thus  made  with  the  fmirit  of 
the  oval  on  the  outer  side  of  the  foot.  The  malleoli  are  removed  in  this  m 
in  S^-me's  operation.  I  have  no  perttonal  experience  with  thia  particular  form 
uf  operation,  but  should  not  suppose  that  the  stump  would  be  as  aerriocablt 
as  tliat  obtained  by  Synu^'s  mctiiud. 

Pikogoff's  Ampitatios. — The  peculiarity  of  this  operation  eon«i«lit  in  tie 
removal  of  all  the  foot  except  the  pcwterior  part  of  the  <ale&neum,  which  ti 
brought  forwanl  and  placeii  in  a{)po8ition  witb  the  sawn  ends  of  the  tibia 
and  nbula,  the*  articulaiing  suHawa  of  the  latter,  with  the  malleoli,  beinjt 
removed  as  in  the  proeeduit-  of  Syme  and  Roux.  Tlie  operation  h  done  a* 
foUowB:  The  surgt-on  makes  first  a  somewhat  obliqne  inuit^ion,  with  on  ann- 
rior  oonvexitv,  acrows  tlie  plantar  surtare,  from  one  malletilus  to  tlie  oilrfr, 
coming  a  little  fui-ther  tbnvard  on  the  inner  than  on  the  outer  i*ide,  so  a«  to 
avoid  the  posterior  tibial  artery.  The  flap  thus  markwl  out  is  diss>ectcd  bai'k- 
wai*ds  for  about  a,  quai-ter  of  an  ineh,  and  the  extremities  of  the  wotuid  are 
then  miited  by  a  seciond  incision,  alM>  witJi  anterior  eonvcxity,  over  tlie  doml 

surliice,  and   croesiiig  tl» 
Fig.  iw.  ankle  in  such  n  wav  afito 

exjMkfH'  the  joint,  I'his 
ing  o|tene«l.  disarticulatil 
is  etteeteil,  and  the  eurgvon 
then,  sli|>ping  a  nurnnr- 
bladed  saw,  or  the  blade  of 
a  "  liutcherV  saw  behiul 
the  ustnigolus  (Fig.  190) 
saws  thniugh  the  otj  calcic 
obrnpiely  downwards  in  tlte 
line  of  tJie  tint  inctsiiia. 
The  ends  of  tlie  tibia  utd 
fibula*  are  next  removed, 
and,  hemorrhage  hariia 
heeu  checked,  the  wound  m 
closed  witii  saturee.  If 
jinp«utk.»  by  pi«>g.,r.  ■^..iL.i.  Butchers  saw  be  used,  the 

'  It  is  Mmiflwhat  iitio-rtfttn  itlinlh«r  Pirugoff  lilnuelf  rauoves  more  Uuui  th«  inall«o|i  (tm  Haa* 
ooek,  op.  dt.,  ]).  161),  but  U  la  ouaUanhry  in  Knglutd  and  In  il\i»  cooutry  to  rtooor*  Uie  «l*ol« 
aitievUUug  surUo*. 
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bonce  may  ]>e  divided  from  Wlow  upwuitlB  hy  roversing  the  blude  of  tho 
Tument,  Any  tondency  to  tilting  of  the  ht-ol  fragment  by  tlie  aetion  of 
^the  calf-muscles  mutit  be  overcome  in  the  manner  directed  in  8|)eaking  of  Cho- 
pttrt'rt  niiii'Utjition.  Various  moditicatioiw  of  this  ojjoratioii  have  been  i*ug- 
^wtod,  as  that  the  tibia  and  tibula  should  Inj  sawu  before  the  cak-uiieum; 
ujat  the  latter  should  be  sawn  from  lx>luw  upwanls,  that  it  should  be  siiwii 
obliquely,  etc.  Dr.  J.  S.  Wight,  uf  Brooklyn,  t^awn  ihmugli  the  os  eak-is, 
and  then  i-euioves  tho  footand  nialleuU  togt!tht-r,  without  di«»rticuhition.  Hut 
the  m08t  important  moditications  of  l'iro^ort"s  inethoti  are  those  of  Sir  W. 
!FerguAHOn  and  I'rof.  Le  Fort,  which  will  be  pR'sently  described. 

Mr.  Sytne  denoimccd  the  adoption  of  Pinjgofl"s  method  aa  "  a  certain  »igii 
of  lax  surgical  princiitle,*'  hut  other  ojicratort}  liavu  eiiU'i-lJtiiiwl  a  nH)rc  favor- 
able view  of  the  Ilu-'wian  surgeiHi'ti  procedure.  While  1  Iiave  niyst-lf  pa-ferred 
either  tlic  original  mt'tbod  of  .Syme  or  the  mihastragMloid  oiiumtion,  I  have 
socu  most  uilnurable  stumps  prodncetl  by  Piro^off's  mo<le  of  am|jutating.  and 
can  entertain  no  doubt  of  Itn  vaUie.  Its  statistical  resultrt  also  ai^e  very  favor- 
able, lu  maybe  seen  by  tlie  following  figures :  Fipogofl!,  in  a  letter  to  Mr. 
Hancock/  speaks  of  "  nearly  100"  cases  ni  civil  pnictice  in  Rusttia,  and  tiO 
during  the  Crimean  war,  and  of  the  latter  says.  "  I  only  know  with  certainty 
of  seven  deaths."  O.  Wclx'r  ennmeniti-s  40awi:«,  and  L«tiniates  the  mni-tulity 
at  15  per  cent.  Fifteen  rj»w»  n^iorted  by  Kertttior,  of  Strasbourg,  aii|>oiir  to 
have  ail  terminated  fiivorably.  Eighty-one  cases  collected  by  Hajicock,  prin- 
cipally from  British  sources,  gave  onl>'  7  deaths,  a  luortality  of  but  8.6  jwr 
cent.,  and  77  eases  collects!  by  Gross  (of  Nan<'y)  and  Pawijuter  gave  only  8 
dcBtliH,  a  mortality  of  10.3  per  cent.  Dr.  A.  Ilewson  and  Dr.  FoHxw,  of 
Philadelphia,  Iiave  each  performed  the  operation  sevond  timefl  with  excellent 
results. 

Ferocssos's  X[oniFiCATioN  of  PirogofTs  amputation  consists  in  not  iulerler- 
iug  with  the  nmlteoli.  unless  they  are  themselves  diseased,  but  thrusting  tlie 
sawn  end  of  the  os  <!alcis  up  between  them.  This  plan  has  also  been  julopted 
by  other  surgeons,  among  whom  I  may  mention  Pnif.  Agucw,  uf  I'hibidel- 
phia,  and  Dr.  Qaimby,  ot  Xew  Jerhey.  Tn  onlfi-  to  pivvenl  retraction  of  the 
heel-tbip,  Sir  William  Fergnsson  also  recommende*!  division  of  the  tendo 
Aehillis  as  a  pi-oMminary  step  in  the  operation. 

Lk  Fort's  Moiiificattox  of  F'irogoff '9  operation  is  perfomied  as  follows ; 
Tlie  external  incisions  are  the  same  as  in  Roux's  niniliftcatioii  of  Syme's  ain- 
putatioo.  The  dorsal  Hap  is  loosetied  and  raised  so  aa  to  cxpotu  the  aiikle- 
,]oint,  taking  care,  ui  working  at  tlie  inner  side,  not  to  w<iund  the  posterior 
tibial  artery.  The  ligaments  whiuli  unite  the  foot  to  the  fibula  are  thoii 
divided,  with  the  ligaments  l>etwecn  the  imleAiienm  and  the  astragalus,  allow- 
ing the  luxation  of  the  ftsit  inwards.  Tlie  anterior  jMjrtiou  of  the  foot  is  next 
cut  away  at  tlio  medio-tarsal  jtunt,  and  tho  astragalus  Beized  with  strorjg  for^ 
eeps  to  facilitate  ite  enucleation.  The  os  calcis  is  then  depre*»ed,  and  diviilwl 
witli  a  narrow-bladed  saw  from  behind  tbnvards,  so  as  to  remove  all  tho  upper 
part  of  the  Ixme,  boginning  at  tliu  insertion  of  tho  teudo  Achillts.  The  mal- 
leoli and  articulating  surtat'O  of  the  tibia  are  finally  ivmovod,  and  the  sawn 
eurfiuxw)  of  bono  phu-ed  in  apptwitioii.  A^Hiat  ih  proposed  to  be  uccoiuplished 
by  this  particular  form  of  opemtion,  is  to  keep  the  os  calcis  in  a  a>iniwu-«- 
tively  normal  position,  and  to  permit  the  jKitient,  in  walking,  to  receive  pre*- 
Bure  on  the  thick  tissue  of  the  iicol,  which  is  accustomed  to  support  it,  rather 
than  on  the  thiii'tisaae  behind  tliu  heel,  whic}i  is  apt  to  be  drawn  for^varda 
when  tlie  oi^ration  is  done  by  the  original  method  of  Piw^fl'. 

'  Op.  utt.,  p.  104. 
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The  rei4ultd  of  these  various  amputations  at  iho  onklo  are  qnito  niHiftrtniy. 
The  statbtica  of  Synie's  and  Pirogoft'a  methodfi  have  already  been  lefemd  to, 
but  u  nioru  cumpcudious  view  of  tho  subject  can  be  obtained  &om  the  Mknh 
ing  Tabic : — 

Table  snowrao  thk  Rssitlts  of  Ampctatioxs  at  thb  Amelk. 


Xalnn  vt  opcruton.           ■. 

DMibl. 

33 

as 

101 

UoruUtj- 
par  oflBt. 

9.7 

10.2 

3&.2 

Aatboritr- 

Sjma'a  mfltkod  .  '     338 
Pinjfoff'tmetfaodl    373 
Not  ftpwnfled       .  j    368 

Raaoook,  Sp«n««,  Fijrer. 

Pirogoff,  WfUtr,  Keatnor,  H&noMk,  GnM.  Puqtfib 

Jj^^Ml,  Oils,  Lu-gnr. 

AgsregRlaa      .  ;     »89 

162 

16.7 

Amputation  o?  the  Lko. 

Amputation  of  Tlie  leg  may  be  perfonued  at  any  part  of  tlie  limb,  thebert 
ojienitioM  being,  I  think,  t.lio  riixnila]'  or  mixlttied  fircular,  in  tUv  lower  ihiri. 
and  Sedillot'fi  or  Leo'a  flap  motbofl  in  tho  midrlle  and  upper  poi-tionP.  Ail 
nile,  the  stump  should  be  made  as  long  as  tho  circumstancoe  of  the  caw  wffl 
permit,  but  \vc  atill  are  ocoajiionally  re>iue«ted  by  (tatients  to  amputate  at  wlal 
used  to  be  called  the  *'  point  of  election"  (two  or  tlin-c  ineho*  lu-lnw  tbotnher- 
cle  of  the  tibia),  so  as  to  allow  the  use  of  a  '•  ]wg"  or  "  box  leg,"  without  thi 
aunoyaiiec  of  the  stuujp  projecting  baekwaitls. 

Amputation  in  the  Lower  Tuibd  of  the  Leo,  or  the  aupra-mttllfnUr 
(ffu«-ma/^^i'r<f)  operation  of  French  writers,  is  best  perfonned  by  the  nrraUr 
method,  the  cutf  of  integument  being  slit  upon  its  outer  (fibuUir)  side,'  in  onkr 
to  ohviato  troulde  in  tunung  it  up  when  the  Umb  is  a  pomoul  one:  or  by 
the  mof/ijifd  drcalar  metliod,  in  winch  case  the  skin  flaps  may  be  made  eitMt 
antero-postcriorly  or  transversely,  according  to  the  fancy  of  the  openUor.  M. 
Qnyou  practises  the  dliptiail  me^o^  in  this  situation,  taking  the  lowers^ 
ment  of  the  elUjJse  trom  the  tissueB  covering  the  heel. 


IK  THE  Middle  or  Upper  TinuD  of  the  Lwi  may  be  donci 
the  oiMiratioiis  which  have  been  described,  but  tho  best. 


Amputation 
almost  any  of 

thiuk,  are'two  varieties  of  the  flap  method,  known  respectively  by  the  thoim 
of  M.  riedillot  and  Mr.  Henry  Ik*.  Tcalc's  method  is  Ices  upplic&btc  in  ihi* 
Bituation  than  in  tlic  forearm,  tho  long  flap  containing  the  anterior  ribitl 
arterj',  and  being  very  thin  where  it  overlies  the  tihia.aud  mnaequently  liaWe 
to  slough.  TTio  objectione  to  the  ordinan*  operation,  in  which  a  large  flap 
is  cut  by  transfijcion  from  the  calf,  are  that  on  the  one  haml,  from  ita  weight, 
it  is  apt  to  fall  away  from  tho  anterior  flap,  and  that  on  the  other  hand,  tl* 
skin  retracting  more  than  the  muscle,  unless  this  is  retreurhed  betorc  ifae 
wound  is  closed,  it  is  unduly  compressed  by  the  sutures  which  are  employed. 
and  great  tension  of  the  part,  causing  much  tliRcorofort,  is  almost  sure  totDBon 

ExUmal  Flap  Method^  nr  that  of  S^UUot. — This  is  the  operation  which  I  pre- 
fer to  all  others  for  amputation  in  the  upper  part  of  the  leg.  It  ia  perfonDni 
as  follows:  the  circulation  having  lieeu  controlled  in  the  ordiuiuj  way,  • 
preliminary  tongituduial  incision  through  the  skin  is  made  along  the  iiMf 

■  Tli«  <jpt<rati»ii  kiiowTL  a.«  L^nlr'a  is  simply  A  oirooUr  ampoUtiOD  wlUl  Uw  «aff  ftlil  U  &■* 
IcalMd  of  «t  tba  oot«r  aid«,  m  I  hmrv  ndvbva. 
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edge  of  the  tibia;  the  tissues  being  then  drawn  to  the  tib\ilar  side  of  the 
liinh,  the  longitudiuaJ  incision  ga].ics  suffitnently  to  allow  u  slender  catlin  to 
be  introduced  close  to  tho  outa-  edge  of  the  t.ihia,  made  to  gitizc  tlie  fibiihi, 
and  to  Ijo  bmugbt  out  jxjsteriorly,  Tmnstixing  the  limb  on  tlie  outer  sidy  of 
both  bones.  The  knife  in  then  carried  downwards  close  to  the  bones,  with 
a  sawing  motion,  and  then  made  to  out  its  way  outwards,  fomiinc:  >*  broad, 
rounded  flap.    (Fig.  191.)    The  tissuen  on  the  inner  side  of  the  limo  are  next 

Pig.  iiti. 


A«i|inuiio4i  «r  l«c  bjr  •x(«nMl  bp,  or  N4lli«4'«  ■Mibv4. 

divldcid  by  an  incision  somewhat  convex  anteriorly,  and  the  bontw  then  elearwl 
by  a  circular  sweep  of  the  knife.  The  intci-otwoons  membrane  being  diviiltnl, 
all  tlie  tissues  are  putilied  upwards  with  the  hand  or  the  hiuulle  of  the  knife, 
8<)  as  to  expose  the  bone  about  an  inch  higher  up  before  the  application  of 
tlto  saw. 

It  is  usually  recommended  that,  in  sawing  the  bones  in  any  leg  amputation, 
the  instrument  should  be  heUl  vertically,  and  both  bones  cut  tnrougli  on  tho 
same  level;  but  I  am  disposed  to  prefer  the  plan  advise<l  by  lloiix  and  Mal- 
gaigne,  to  wit,  a  separate  division  of  the  bones,  and  tiic  removal  of  half  an 
mi-ii  morii  fmni  the  fibula  than  fRim  IIil-  tibia.  Mr.  Syiiic  and  other  writer 
have  directed  that  the  sharp,  aiitorior  edge  of  the  tibia  should  be  i'cmove<l  by 
an  oblique  section  eirbermth  saw  or  cutting  pliers,  to  prevent  it«  perforating 
tlie  skin  on  the  anterior  face  of  the  stump;  but  this  precaution  is  hardly 
necessary  if  the  flaps  be  suflicicntly  ample  to  prevent  undue  tension,  whilu 
Uie  oblique  Bection  of  the  bone  rather  increoaes,  I  think,  tlie  risk  of  necrosis 
and  Rubpc«iueiit  exfoliation.  A  better  sa^eetion,  in  my  Judgment,  is  that  of 
Oilier,  of  Lyons,  who  pn-<*erves  a  short  fiap  of  periosteum  which  i*  allowed 
to  fall  over  the  sawn  end  of  the  bouc. 

Bc-sides  the  anterior  and  posterior  tibial  aud  iKToueal  arteries,  there  are 
osnally  two  or  three  mnacnlarnnd  cutaneous  bi-anchcs  which  re<|uire  ligation, 
and,  in  eases  of  secondary  amputafinn,  siinietimw  a  great  many  mon-.  Diffi- 
culty Ik  sometimes  met  with  m  securing  the  anterior  tibial  artery,  on  ac- 
count of  itsi-ofracting  above  the  jK>int  at  which  the  interosseous  m"embrane 
has  been  dividwl;  under  those  circumstances  the  jmtient  may  be  simply 
tamed  over  on  hia  face,  when  the  weight  of  the  stump  will  bring  the  knee 
uito  an  extended  position,  thus  straightening  tho  vessel  and  making  it  more 
atu-essible.  In  applying  the  tourniqucl:  for  a  Uq  amputation,  the  pad  sbould 
bo  placed  on  either  the  femora!  or  the  popliteal  arlery;  if  on  thelatt*r,aBome- 
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what  broad  comprees  should  bo  ut>^l,  and  the  screw  of  tho  instrumciit  fthoaU 
\te  applied  diaraetrically  opposite,  upon  the  front  of  tho  limb,  just  abow  ibe 
patella. 

Lee'a  Mefkod. — Tliis  operation,  whit^  may  be  considered  a  modifioitka 
of  Tades  inothoil,  wiw  dwi-ribotl  by  Mr.  Htjirv  Lee,  of  St.  (itorfft^'i*  llwi'inl, 
London,  in  a  \m\n-v  itawl  bet'oif  the  Uoyal  Meiliat)  and  C'liirurgnid  N«-iitjuf 
that  city  in  1Ht>.^.i  The  dimcmiioni;  and  fthapc  of  the  lAi\\>»  arc  tlie  rai»(<ftsi& 
Teale'ft  metlKnl,  hut  the  longer  is  taken  from  the  hark  of  the  If^g,  and  etnhnm 
onlj  tlie  (jupt-rtic'ial  muyfk-s,  the  deei)er  miwcleft  with  the  ve*«els  being  diridfd 
trans veret'ly  by  a  circ-ulur  ineiHion  on  a  level  with  the  iipi>iT  end  of  the  " 
The  hut);  Hup  made  in  this  oponition  bus  lenijj  bulk  and  weight  than  t)iat 
by  the  onlinnry  transfixion  nu^thod,  but  utill  seems  to  me,  umIesa  in 
slender  Jimb«,  hwivier  tlmn  \»  desii-ublo.  I  have,  therefore,  in  museular  «! 
jects,  adopted  a  further  modification,  which  consista  in  sepamting  tbt-  puo^ 
cnemiu8  troni  the  tiRileus  muscle,  and  including  the  former  only  in  iheui>.tlii 
latter  being  diWded  circubirly  with  the  deeper  layer.    (Fig.  192.) 

fig.  IdSL 


V. 


Ampautloi  o(  \t%  b7  Lm'4  in«ih*d  (Bodlisd). 

Amputation  abovb  tiik  Point  07  Election  mny  be  done  by  the  n'm/Zor,  or] 
Larrey's  method,  the  fibula  being  separated  by  disartienlation,  aud  the  tilriiJ 
eawn  tlirough  inuuctliatcly  below  thy  uttaehment  of  the  liganiontuni  fiat<"^ 

Tlie  risks  of  amputation  of  the  leg  are  not  inconsiderable,  tlie  deat 
for  all  cases  taken  together,  being,  as  shown  by  the  Table  on  pige  630, : 
than  34.<I  per  cent.,  or  more   than   one  in  three.      Tho  danger  iu< 
with   the  proximity  of  the  settt  of  operation  to  the  trunk,  uie  mortalitTJ 
of  tho   HUpru-inalloolar    amputation   being    leas  than   that  of  anipuuitic" 
at  the  poujt  of  election.     At  lejist^thiB  has  been  my  own  impression,  u 
it  is  confirmed  by  tho  stjitistics  publishwl  by  I)r.  (lormaii  from  tlie  r^vonlai 
tho  Boston  City  lloflpital,'  which  give  the  (Icjith-nit^-w  of  amputatitnw  in  *' 
upper,  middle,  and  lower  thii-da  of  the  leg,  aa  Iwiug  rc»*peotivoly  A?*' 
cent,  iti.J)  per  rent.,  and  22.2  per  cent.     The  late  Br.  Otis,'  too,  ivpoi 
the  supra-mallcolar  operation,  that  dining  tlio  latv  American  war  it« 


'  Modic»-Cliirurgic)il  TmnMctfoiw,  ▼&!.  xlrlli.  p.  195 

•  V.«Hn»l  and  Siir;rl*i»l  R'-porta  of  tlie  Boatou  City  Qt 

•  Cirvulw  No.  »i.,  S.  W.  O.,  18t>5,  p.  47. 


City  Qoepltftl,  SeoomS  mHw.     BmIdo,  1R7T. 
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jtality-rate  was  "surpriftingly  ftraall,"  A  diflbretit  view  has,  however,  beeu 
jtakeii  by  other  writera:  thus  J.nrgor'  gives  the  figure*  of  the  Buiyra-nmUeolar 
[operation  as  122  ca«e8  witli  59  (K'athti,  a  mortality  of  no  lees  than  48.3  per 
iBAtit.,  while  Legouest'  reports  thai  iu  the  French  army,  in  the  Crimean  war, 

17  cases  gave  26  d^iha,  a  mortality  of  55.4  per  ceut.,  or  somewhat  lai^ger 

than  that  of  all  leg  amputatiotit>  taken  together. 


Amputations  at  the  Knef  and  KNKB-jorar. 

By  amputation  ut  /he  kncr-Joint  u  mttmt  a  pure  tUsarticulation ;  in  ampnta- 
jtion  at  thf  knee.,  a  larger  or  omuUcr  porti^iii  of  the  femorul  coudyles  is  also 
|Temo%'ed,  and  in  this  eat^ory  are  infhuled  the  various  Hiteuial  forms  of  op©- 
Ljation  which  are  known  as  Garden's  and  Oritti's,  and  the  *'8upra-«ondyloid 
lamputation"  of  Dr.  StokcH. 


Ami'L'Tatios  AT  THE  Knke-joixt. — TIjis  operation,  though  briefly  rcferi-ed 
!to  by  the  <jlder  writt'is,  luid  rworted  to  in  isolatetl  iustanees  by  Petit,  Hoin, 
[Brasdor,  Kit-herand,  Xathan  Smith,  of  Xew  Haven,  and  other' aurgeons,  liaa 
[only  Ijeen  acceptwl  aa  a  rc<*ognize<i  mode  of  procedure  for  a  little  over  fifty 
'^ear8,ha\'ing  been  ndvoeateil  ami  intniduced  into  modern  pnurti™  by  Velpeau, 
fwhose  tirs't  oiHinition  iipi>eai-s  to  have  been  perfornieil  in  irsinnary,  ItiSO.    I)i»* 
artic'ulatiuu  at  the  knee-joliit  may  be  done  by  either  the  circular  or  the  ellip- 
tical metliod,  or  by  nmking  anterior,  posterior,  or  lateral  Haps.     Tlie  cin-uUir 
irnrfhoft.  prtwentii  no  special  ft<lvantJvgo  in  thiF  locality,  and  it  is  diffie^ult  of  per- 
formance on  account  of  the  irregular  shape  of  the  part.     The  bost  operations 
{in  thie  situation  are,  I  think,  the  elliptical  and  the  anterior  flap  met^ioilR. 

MiiptictU  M'ihiML — In  this  operation,  which  i»  known  as  Baudens's,  the 
'BurgiHHi  begiriK  hia  ineiBion  over  the  posterior  part  of  the  inner  tuberosity  of 
;tbe  tibia,  about  an  ineh  and  a  half  below  tlie  hue  of  the  artieulution  ;  entting 
[at  first  longitudinally  dowuwanla,  the  knife  is  then  made  to  cross  the  front 
[of  the  limb  witli  a  cun-etl  iucLeiou,  coiuxtvc  upwartlu,  and  reaching  two  and  a 
J  half  or  three  inches  below  the  tibial  tubercle,  thenco  past*iug  upwards  ou  the 
(outer  sidi!  to  a  ]ioint  Imlf  an  ineh  below^  and  l>ohind  the  htmd  of  the  tibulo, 
■and  tinally  rter<K>s  the  back  of  the  limb  in  a  .-i/fyA^/// curve*!  iuclaion,  (*07ttTx 
upwards,  to  the  place  of  eommencement.      In  the  hwt  part  of  the  incision, 
the  superficial  muscles  should  .be  divided  as  well  a*<  the  dkin.     The  large 
anterior  fia[i  thus  nuirked  out  Is  now  dissected  upwanU,  keeping  the  ed^ 
of  the  kiiite  cloae  to  the  houe,  until  the  ligamentum  patcllie  is  exposed;  this 
lie  next  divided  transvereely,  aud  dicairticuTatlon  then  effected  by  cutting  the 
hiteml  and  crucial  ligaments* — the  knee  being  forcibly  flexed  forthe  purpose— 
wlien  fimdly  the  knite  is  slipped  behind  the  joint,  and  the  tissues  of  the  ham 
cut  through  from  within  outwaiiU  by  a  single  stroke.     'Hie  popliteal  is  the 
only  large  artery  divided,  though  several  small  branches  usually  require  liga- 
tion alflo.     The  wound  is  brought  together  from  before  backwards,  so  as  to 
furnish  a  semieirculur  cicatrix  which  shttll  ho  well  protected  behind  the  con- 
dyles of  the  femur. 
.      Anatomically,  this  operation  should  affoni  a  better  stump  than  any  other 
'  method,  but  it  is  almost  invariably  found  in  j»nu'ti<'e  that  the  retraction  at 
tlie  back  of  the  wouml  is  so  great  aa  to  render  its  closure  very  difficult,  and  t<> 
cause  so  much  tension  up()n  the  sutures  as  to  endanger  the  vitality  of  the 
tissues.     The  anterior  flai*  methotl  preserves  all  it^  good  features,  and,  by 

I  BnllRtiD  An  \%  ^ocI4t<  do  Clunirgio.  npwi  R>-vi>ft  ilm  gcisnouH  MMicaIw,  Od.  15,  IdftO. 
«  TraiW  d«  C'liirurgiw  trArrn*«>,  p.  7*4.     r»ria.  18ia. 


8npera<I<I)ng  a  sqaart  flap  from  the  back  of  the  limb,  obviates  hi  tlb- 
advautages. 

Jhsterior  J'ltip  MdhofL — Ttiis,  wliich  is  known  as  Iloln's  method,  1  do  i 
hesitate  to  pronounce  tii  be  a  bad  operation.     The  large  muscular  flap, 
from  the  calf,  i»  m  heavy  at4  to  be  witli  dttfieulty  kept  m  pOfiitiuu,  and  tk 
resulting  cicatrix  is  placed  iu  the  least  detiirable  position. 

Anterior  Fiap  JfcMw/.— This,  which  is  esEMmtially  the  method  a«lopl^  It 
Nathan  Smith,  of  New  Haven,  In  1824,  is,  I  think,  u|»o»  the  whole,  thehst 
mode  of  removing  tlie  limb  at  the  .knee-joint.  The  antenor  flap,  whitb  i« 
almost  entirelv  a  eutaneoua  one,  is  made  very  mucli  a**  the  anterior  bnujcfa  ni' 
the  ellipse  in  liaudena's  operation,  except  that  it  is  rather  more  square 
198);  a  bhortcr,  square,  posH:rior  flap  is  also  cut  from  llie  iutcgamect 

Fig.  193. 


AmpQlklloB  M  kB««>]«iftt  br  UHriot  flap  Mftlu>4. 

upper  part,  of  the  calf,  and,  after  disiirticulation,  t.he  wound    is 
togctlier,  making  a  small  cicatrix  which  is  well  protected  from  preHsurc 

LatereU  Flap  Method. — This  mode  of  pertbrrain^  the  operation  was  ini 
duced  by  Rossi,  and  conaists^  b8  itd  name  implies,  m  taking  fla[>s  from  cit* 
side  of  the  leg,  the  resulting  cicatrix  being  plaet-d  midway  between  tlie 
femoral  condyles.  This  operation  has  been  impi-oved  by  Prof.  Stephen  Si 
of  New  York,  by  carrying  the  point  at  wliich  the  flapt*  join  |H>stcnorlT  ft 
np  than  in  lix)nt  A  convenient  means  of  eflkitiiig  drainage  is  thus  proi 
while  the  natural  coverings  of  the  front  of  the  knee  are  not  interfered  wifli. 
A  similar  operatiou  is  employed  by  Prof.  Smith  iu  amputating  both  abon 
and  below  the  knee. 

Some  difference  of  opinion  exists  as  to  whether  or  no  the  patella  shook! ' 
removed  in  amputating  at  tljo  knee-joint,  but  T  strringly  reconiniend 
should  be  retiiiiifMl.     Ttri  pre,sence  ad(rs  greatly  to  thi;  ri>nniility  and  fii 
of  the  stump,  and  its  removal  renders  the  anterior  tlap  so  thin  uml  slou^i^ 
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follow.     Mr.  Kru'hs^n  adviiica  that»  in  order  to  pi*cvent  retraction,  tho 

0ap  should  be  turned  upward  and  the  attachment  of  the  quadriceps  femoris 

dividixl,  but  in  my  own  cases  I  have  not  found  this  necessary.     The  semi- 

,  lunar  airtilagea  should,  I  think,  be  ivniovctl,  though  A.  Gueriu  rc'onmiciidR 

[their  ret^'ntioti.     Tlic  articular  cartila^*  of  the  femur  need  not  be  intcrlercd 

[with;  it  underj^".-*  s|»oiitn.ini'Oua  Bt-iiaration,  by  a  process  of  slow  exfoliation, 

md  comoa  awuy  with  tlio  discharge  in  fihreds  or  fragmeutA  of  greater  or  lees 

iize  during  tho  second  or  third  week;  flome  wn'tera  advise  that  it  Rhnuld  be 

[removed  by  «awing  around  the  comlylea  with  a  Butcher's  saw,  but  this  Reeins 

\ia  me  an  nnnecesaary  eonipUoition. 

Amputation  at  tub  Kneb. — Amputation  at  tho  knef,  as  distinguiahed  from 
ithe  htee-joint,  may  be  done  hy  any  of  tlie  methods  above  dettcribed,  the  oidy 
t-different*  betw^ocn  this  optiration  and  the 
Idiaarticnlation  being  that  a  portion  more  or 
I  lefts  conBiderable  of  the  end  of  the  femur  is 
■removed  by  rawing  through  the  roudyles. 
•The  anterior  flap  vwihcul  givrs,  I  think,  tho 

best  result,  and,  the  iiatellu  being  retained, 

fnrniAheH  an    udniirnhlv  firm  and   rounded 

Btiimp.     Several  special  Ibrms  o^  operation 

are  practised  in  this  situation,  and  may  be 
[  here  briefly  referred,  to. 

Girdffi's  Ampiitafh}}. — ^This  operation, 
which  was  introduoeit  by  Mr.  Ciirden,  of 
"Worcester,  is  done  by  taking  a  lai^e  roiindwl 

[skin  flap  from  the  fi\»nt  of  the  knee;  divid- 
ing tho  tissues  on  the  back  of  the  limb  by  a 
single  trunHverse  incision,  made  either  by 
trannfixion  or  from  without  inwarils,  on  a 
level  with  the  baae  of  the  flap;  reflecting  tli« 
ip  and  dividing  the  <ieeiH;r  tisaucB  simight 
fwn  to  the  bone,  alcove  the  patellii  whu'h 
drawn  downwards  by  flexing  the  knee; 
and  finally  suwing  tlirough  the  nase  of  the 
condyles,  (Fig.  194.)  'iliiB  mothml  of  ope- 
rating is  undoubtedly  better  than  Symc'a 
plan  (w-hich  that  surgeon  abandoned  in  favor 
of  Cardcn's)  of  taking  a  jioetcrior  flap  to 

'cover  the  Hiiwn  end   of  the  condyles,  but 

leeems  to  me  Iww  deftirable  tlian  that  which  I 

(httvedeBcriljed  simply  as  amputation  at  the 
knee — a  posterior  being  added  to  the  anterior  fla]),  and  the  patella  being  jire- 
served.  It  has,  however,  been  very  suwcssful  in  the  hands  of  its  author, 
thirty  cade?;  recorded  by  Mr.  Garden  himself  having  given  but  five  deaths 

^aad  tweuly-tive  recoveries.* 

Onfti*s  Ampittation.—T\\\a  operation,  introduced  by  Uocco  Qritti,  of  Milan, 
in  1H57,'  may  he  regarded  as  an  application  of  the  osteo-plaatic  method  of 
Pipt)goft',  to  amputations  at  the  knee-.  A  i-ectiingular  flap  is  taken  from  the 
Jrimt  of  the  log  and  knee,  and  a  shorter  flap  from  the  back  of  the  limb;  the 

'  lirftiHh  Medical  Joornal.  1864.     Mr.  Carden  nporU  tWrtyniue  casos,  oao  of  which,  hotrerer, 
ftpiMs'int  tolmre  bneii  Adrsiirtiiiiilntiitn. 

*  Auoali  UnivuriKli  di  Mfldictna.     MiluKi,  16S7. 
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lower  surfiiiw  of  tho  patelln  is  removed  with  a  email  sawj  and  tlie  eomiylw 
sirailarl}'  divided  thi-ough  their  base,  the  two  wiwu  aurluvos  being  then  brought 
into  apposition.    A  vary  good  stump  nwulta  ^m  tbia  rather  inmpUcated 

procedure. 

Stokoi's  MrMltHftition  of  GrittVs  Amputation  is  called  by  its  author,  I>r.  W. 
Stokee,'  of  l)ublin,  a  supra-«vndytoid  amputatkm  (tjthe  thigh,  wboreas  the  line 
of  section  in  Uritti'a  method  is  trans-rovdylmii.  This  operation  differs  irom 
that  of  the  Italian  B(ir>5etni  simply  in.  tlie  tiM-t  that  tin-  anterior  flap  ia  oval 
iuBtead  of  bciiig  rcctungulur;  that  the  pcuterior  flan  is  made  Bomcwhat larger 
(one  ihiixl  the  length  ot  the  anterior);  and  that  the  femur  is  fiawu  throne^  mM 
an  inch  abfivo  the  condyles,  instead  of  through  their  base.  The  ixeahly  *awii 
Biirlitcod  of  the  femur  and  patella  are  brought  together  as  in  the  Italiao  open- 
tion,  and  fixed  by  means  of  a  eatirnt  suture  paased  through  the  soil  tiwoa 
inuuLiliatcly  bcliind  the  bone,  and  with  both  ends  cut  short  and  left  in  the 
wouod. 

The  merits  of  these  various  forms  of  operation  have  been  investigated  by 
numerous  fiurgeons,  among  whom  1  may  particularly  mention  TrotV.  ^tofdwo 
Smith*  and  \nirk<xs*  and  Dr.  R,  F.  Weir*  of  New  York ;  Dr.  .1.  H.  Brinton." 
of  Philiiik'lphia ;  Mr.  Pollock,'  t»f  London ;  and  T>r.  Salznmiin,'  of  Potddaoi. 
whf)  luis  piirticularly  studied  Gritti's  lut'thtKl  in  regjinl  to  it^  uppUcahility  in 
ntilituiy  pnutice.  Dr.  Hrinton,  iucluding  in  his  Tables  Prof.  \lurkuvVaj>l 
Jh".  Otis's  r:iiies,  refers  in  all  to  494  examples  of  these  diticrent  operatioRi, 
death  having  followed  in  i207  ;  Dr.  Weir  tabulates  7ti  casea  (of  (jritti'iiaod 
Stokes's  oj»erations)  with  22  deaths;  Mr.  Pollock  48  cases  of  various  kiwi* 
wttli  13  dciilliH ;  while  Dr.  Siilzninuii  LMllef^^ta^  in  all,  396  coBes  with  231  di^tln. 
In  the  following  Table  1  have  included  only  temiiiialetl  eases,  and  have  token 
cui-e  to  avoid  duplication  in  combining  the  etatiittics  of  ttie  Tariou-t  aetbon 
quoted. 

Tablb  sbowinq  ;ruit  Ebsults  ov  Ajcpctatioss  at  tuu  E>'be  uxio  K:cs£^odct. 


AtiA«Htr. 

Cmm. 

7« 
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& 
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7a 
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82 

BaktMW. 
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Bryant  (ImKridnftl  exp«H«DO»)    . 

Polloek  (▼u-tona  MuroM)               < 
L^^oiint  (Crimean  war)        . 

Salimann,  IciiotMiniputatlnnH  (rs- 
rioua  sourM<) 

Id.,  knnn-Jnint  nmimutiima  (M«xi- 
cao,     ItalUd,    Auntrian,    and 
fnuco-Uuraiaii  irarsj         ..       , 

233 

ao3 

30 
23 

42 

85 
138 

41 

33.4 

S2.4 
16. 6 

ai.7 

88.2 
4«.S 

78.+ 

Ainiir.  Jonrn.  of  tlis  Mnl.  EkKBHi, 

April,  lb6ti. 
Ibid.     (Qtioti-a  hj  Rriitlon.) 
Britisb    MmI.    JocrDal,    April   Ifi, 

Haiiual  tax  the  Praotioe  of  Oiu ptf^ 

TliiH  i-dition. 
H«d.-riiir.  Traiua«tlo»B.  tvL  ffi. 
TraiM  do  C'lururgw  d*Annfi«.  1SI3. 
ArehlT    rar  Idiii.    CUnuxi^  Bl 

XXV.  U.  3. 

ndd.                                   , 

AsKin:*!** 

794 

379 

47.7 

Mr.  Pollnck  oinplnya  rntting  foroopB  for  this  ptirpme. 

ModiDD-Chirar^icul  TransAutU'iui,  vo\.  till.  p.  1T&.     London,  1870< 

Ni-ir  Ynrk  JniimiO  of  Mt^didnc,  Notreiiilwr,  18S*2. 

Sew  York  Meilica.1  Jounisl.  Minrh.  1868. 

N.-W  Vfirk  MMiflal  Rwiord,  ;\iinl  \'i,  1*79. 

Aiui-rk'nn  Jouriia!  »f  thv  MiMlkal  Solcncw,  April,  18I8> 

Mtflico-Cliiriircii'al  Transact  ions.  vol.  liii.  1870. 
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The  general  death<-rate,  then,  of  these  amputations  at  the  knee-joint  and 
knee,  appears  to  be  47.7  per  cent.,  or  not  quite  one  in  two.  Comparing  this 
with  the  mortality  of  leg  and  with  that  of  thigh  amputations,  as  given  in 
the  Table  on  page  680,  we  find  it  almost  midway  between  them,  thus  sustain- 
ing the  general  rule  that  the  gravity  of  amputation  increases  as  the  operar 
tion  is  done  nearer  the  trunk. 

Cuai.  Daktha.  Horttlltj  par  mdL 

AmpQtation  of  the  I^ S247  1804           34.3 

"          "         knee 794  379             47-7 

"          "         thigh 6606  3527             63.8 

It  is  difficult  to  estimate  the  comparative  mortality  of  the  special  forms  of 
amputation  which  have  been  referred  to,  as  authors  do  not  distmguish  clearly 
lietween  them ;  thus  Dr.  Brinton  includes  cases  of  Gritti's  operation  with 
ordinary  amputations  at  the  knee ;  Dr.  Otis  groups  together  all  amputations 
whether  of  the  knee  or  knee-joint ;  and  Dr.  Salzmann  embraces  in  his  Table 
of  Gritti's  operations,  many  cases  in  which  the  condyles  were  npt  touched. 
As  a  practical  rule  for  treatment,  I  would  advise  that  when  there  is  ample 
tissue  for  the  formation  of  flaps,  and  the  joint  itself  is  not  involved,  simple 
disarticulation  should  be  preferred ;  but  that  under  other  circumstances  the 
condyles  should  be  removed.  The  patella  is,  I  think,  best  retained  under  all 
circumstances ;  if  it  is  itself  diseased,  however,  its  articulating  sur&ce  should 
be  excised  either  with  saw  or  cutting  forceps. 


Amputation  op  the  Thigh. 

The  thigh  may  be  amputated  by  almost  any  of  the  methods  which  m« 
employed  in  other  parts  of  the  body,  but  those  which  I  am  in  the  habit  of 
employing,  and  to  which  I  give  the  preference,  are  the  anteroposterior  Jlap 
operation^  for  amputations  in  the  lower  third  of  the  thigh,  and  for  those  in 
the  middle  and  upper  thirds,  the  modified  circidar. 

Amputation  in  thb  Lower  Third  op  the  Thigh. — ^This  operation  is  often 
required  in  cases  of  injury  involving  the  kneejoint,  such  as  compound  frac- 
tures and  dislocations,  and  in  cases  of  disease  of  that  articulation,  in  which 
the  femur  is  too  extensively  implicated  to  permit  of  amputation  through  the 
condyles.  The  double  flap  method  is  the  oest  in  this  situation,  and  I  much 
prefer  to  take  the  flaps  from  the  front  and  back  of  the  thigh  (Fig.  195), 
rather  than  from  its  sides,  because  the  femur  being  placed  very  near  the  front 
of  the  limb,  its  sawn  end  is  apt  to  protrude  through  the  wound  when  the 
operation  by  lateral  flaps  is  adopted.  In  amputating  by  antero-posterior  flapa^ 
the  surgeon  introduces  his  knife  on  the  side  of  the  thia^h,  an  inch  or  an  inch 
and  a  half  below  the  point  at  which  he  intends  to  divFde  the  bone,  and  car- 
ries the  blade  longitudinally  downwards  for  a  space  fully  equal  to  half  the 
diameter  of  the  part,  then  crossing  in  front  of  the  limb  with  a  curved  incision, 
convex  downwards,  and  finally  ascending  to  a  point  on  the  other  side  of  the 
limb,  opposite  to  that  at  which  the  incision  was  begun.  There  is  thus  marked 
out  a  rather  square  flap,  with  rounded  comers,  reaching  usually  to  the  upper 
border  of  the  patella.  This  flap  is  dissected  up  with  rapid  strokes  of  the 
knife,  includhig  all  the  tissues  down  to  the  bone,  and  is  then  intrusted  to  an 
assistant,  while  the  operator  forms  the  posterior  flap  by  transfixing  the  limb 
behind  the  femur,  and  cuttuig  first  downwards,  with  a  sawing  motion,  and 
then  almost  directly  backwards.  The  posterior  flap  should  be  made  nearly  as 
long  as  the  anterior,  the  greater  retraction  of  the  muscles  at  the  back  of  the 
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thigh  rendering  it  important  that  the  lower  flap  fihonld  be  of  ample  rizc  Tf 
the  knife  be  kept  close  to  the  bone,  in  ciittine  the  posterior  flap,  thi*,  if  tlif 
limb  be  a  large  one,  will  be  ibund  to  be  thick  aud  unwieldy ;  Duice  in  or*- 
ratine  upon  miiBculnr  subjectfi,  it  is  better  to  follow  S6dillot'ii  plan,  wiii,  oy 
keepmg  the  kiiifc  uwuy  fi-om  the  bouc,  include  in  the  flap  only  the  sopcrfiial 

Fig.  IM. 


/ 
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N 
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mueclea ;  or  the  flap  may  lie  made  of  tl»e  proper  dinicn^ionB  by  cnttii^ 
from  without  inwanla.    "both  flajis  having  been  forniod,  the  bone  u  r* 
by  ft  circular  sweep  of  the  kuife,  aud  the  ti^'*uc8  arc  tlncu  pu>>hed  upxrs 
an  to  allow  tlie  appUoatioii  of  the  saw  an  incli  or  more  above  ihc  j 
junction.     At  least  seven  or  eight  ligatures  will  be  rwjuire^l  arter  amp 
iu  the  lower  third  of  the  thigh,  and  eomctimee  a  much  hirger  uqiuIk 
admirable  stump  i«  aftorded  Dy  this  mode  of  operating,  the  l>oiic  Iwi 
covered  by  tlie  anterior  flap,  and  the  cicatrix  urawu  out  of  the  lin« 
aura.    In  applyuig  the  tourniquet  for  amputations  in  the  lower  |«rt 
thigh,  the  compress  ebould  be  placed  over  the  feuioml  art«ry  at  ihe  apet 
Scarpa's  triaugle. 

Amwtation  in  tub  Middle  or  Uppbr  Third  op  the  Totoh. — In  eitW 
the«e  situations,  the  beet  operation  is,  I  tfauik,  the  vnxlijfitd  cirrutur.  Tlie  iV 
flaps  should  be  taken  from  the  front  and  back  of  the  limb  (see  Fiir.  147,  pi 
58b),  aud  care  should  be  taken,  after  dividing  the  must-Ies,  to  push  tlwtu  « 
upwards,  so  that  the  hone  may  be  sawn  at  a  coneidembly  higher  jKiiiti.  1 
niuhflcH  on  the  hack  of  the  limb  should  be  cut  nttlicp  lougor  than  tho* 
front,  on  account  of  their  greater  tendency  to  retraction,  ni  anqiutat 
tlie  upper  part,  of  the  thigh,  tliere  may  not  be  room  for  the  mpphuitioo 
tourniquet,  aud  the  surgeon  must  then  use  au  aortic  compressor  of  soa 
(ai>  in  amputating  at  the  hip),  or  must  rely  uj>on  manual  pressure  by  an 
ant.  The  bc&t  mode  of  cnntnilling  thecirculution  by  manual  c<.>mp] 
rtlandin^  beside  and  behind  the  patient,  to  gra^p  the  t^n-at  trvii  ' 
limb  to  l>e  rcm<»vtnl  with  the  iingen*  of  the  corresf»ondiug  haml,  i 

thumb  make  Arm  pre^ure  on  the  artery  just  below  Poupart's  ligameat; 
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lumb  of  tho  other  luiiul  is  at  the  same  tiino  BuperimpoBed  to  regulato  and  aid 
le  comppession,  and  to  prevent  any  danger  of  tdippnig. 

Amptjtatioh  TiiRoi'OH  TiiE  Trochantkbs. — Thirt  operation,  which  is  only 
lesB  grave  than  amputation  at  the  hip-joint,  may  bo  reriiiiro<l  in  cases  of  injury, 
>r  in  those  of  tumor  iuvolving  the  lower  part  of  tho  femur.  Whoa  prairti- 
ible»  it  should  be  preferred  to  disarticulation,  even  in  caaee  of  mahgnaiit 
mth,  as  l>eing  a  lees  dangerous  ojicratiou  in  itself,  and  as  no  more  Rkely 
be  followeil  hy  rccnrronce  of  the  ilisea«o,  wliicL,  when  it  does  return,  is  at 
leaflt  as  apt  to  attack  the  pelvis  as  tho  stump  it^ielf.  Should  it  be  found, 
xoreover,  at>or  sawing  through  the  trot^hanterw,  that  tho  diseaflo  hae  extended 
higher  up,  it  ia  verj*  easy  to  convert  the  oi>erati[>a  into  a  diBarticulation  by 
simply  dissecting  out  the  head  and  neck  of  the  femur.  The  modijied  circular 
pperatioH  is  well  Adapted  for  amputatious  iu  thla  situation. 

Tho  ahnvo  are  the  modes  of  oprmting  to  which  I  would  advise  a  resort  in 

of  thigh  amputation,  in  which   tlie  surgeon  lias  the  opportunity  of 

electing  hia  metho<l.     It  may  well  happen,  however,  that  the  stnictiircs  on 

Jtie  side  of  the  limb  may  be  ho])elesdlv  diseased  or  injured,  while  tliose  on 

"le  opposite  side  maybe  comparativcrv  healthy ;  under  such  circunistaaices 

10  8nrge<in  must  try  to  utilize  the  souiu!  parta  wherever  they  are  situated,  aud 

lUHt  secure  a  L-ovenng  for  tlio  stump  from  whatever  pai"t  is  most  available  for 

the  puq>Oi(e.     Single  Haps, double  ■Haj>s,triple  flaps — any devioe  nuiy  be  resorted 

to— it  being  much  more  important  m  any  given  case  to  remove  the  limb  at 

low  a  i>oiut  as  possible,  than  to  follow  tlio  details  of  any  particular  plan 

)f  procedure.     Teak's  method  affords  a  beautiful  and  useful  stump  ia  thigh 

kniputations,  hut,  for  reasons  already  given  (page  588),  it  seems  to  mo  an  un- 

lesirable  operation  iu  this  particular  locality. 

Tlio  death-r.ite  of  thigh  amputations,  taken  all  together,  appears  from  the 

Labia  on  page  <i*}0  to  be  G3.H  jvcr  cent.,  or  more  than  five  hi  eight*    From  tho 

^resonthc  aamepa^e,  it  is  seen  that,  in  military  practice,  the  mortality  has 

iried  fmm  alwut  one  in  two,  forumputatinns  in  the  lower  third  of  tho  thigh, 

tlie  enomions  proportion  of  seven  iu  eight,  for  amputations  in  the  upper 

of  tho  limb. 


Amputation  at  the  IIip^joint. 

The  r^-moval  of  tho  lower  limb  at  the  eoxo-femoral  articulation  may  bo 
Iproperly  regarded  as  the  gravest  o])eration  which  the  surgeon  is  ever  ca.llo<l 
upon  to  pertbrm,'  and  it  is  ouly  within  a  comparatively  reeent  period  that  it 
has  l)een  acceptwl  as  a  justifiublu  ]>n)ce<lure.  Ravaton  wlshctl  to  perform  the 
^operation  in  1743,  hut  the  other  siirgwms  calU-d  in  consullation  forbade  the 
^mttcmpt.'  Tlie  ease  usually  referred  to  us  tho  first  amputation  at  the  hip,  oc- 
Heurrcd  fivo  years  later  (1748),'  in  the  person  of  a  lad  of  13  or  14,  who  had 
.been  attacked  with  gangrene  of  both  lower  extremities  aa  the  result  of  eating 
spurre<l  or  smutty  rye  (6/t*  ergott).  On  the  right  side  a  line  of  separation 
had  formt^d  at  the  hip,  and  when  tho  limb  was  almost  completely  detached 

•  "  0bli2«d,  u  we  are,"  ««>■«  Honnon  (PrlndpW  of  Military  Snrgory,  pogs  4^).    ThiH  oditiott. 
London,  1829),  "  iwolljr  b)  fnnii  our  oalonlatioua  in  buittan  blmit,  there  Is  sllll  Kcmir^Diing  in  iha 

l«a  flf  iwnorln^  th«  qimrttT  of  a  aiau,  Kt  wliich  (1|«  boldeMt  mind  naturally  reooiU."     "  Thtir* 
I  not  ona  patit!Dt  in  &  tUouiAtitt  Ihat  would  not  prvfcr  iiutaul  dualh  la  tliu  attutupt." 
«  V^lpnaii,  «p.  ci(.,  t.  ii.  p.  &3S. 

*  U&rLwt,  Viix  dtr  rAcftdemiv  Uur>i«  do  Cliirurgitt,  t.  iv.  p.  47.     ruis,  1B19. 
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by  t)io  eftbrta  of  rtature,  M,  Laoroix,  the  nttending  sargi?on.  reraovwj  ii  hy 
8imi>]y  dividing  with  acu^ora  tlie  liynnK'iUuni  terus  and   fhe  lunatic  nwrt 
Fuiir  dajK  altorwanU,  tlie  left  limb  viat^  i(uinlt*>ly  nnd  bkmdlwwly  mnpalBttJ 
on  a  luvtl  with  thv  gixait  trfK-lmntcT,  bv  Hawing  iiin>ugh  tltt-  ludie  whu-b  nii 
(-•xpiised  by  the  rtumnttion  of  the  gfttitiviumi-  ucdl  porta.     The  (lutieut  did  veii 
tur  iL  whilf,  but  hnully  suctfiunibcd,  eleven  ilays  after  tlie  siacmd,  and  fiiWn 
day«  after  the  tinit  0])(>mtii)n.     A  quarter  of  a  (vntiiry  later  (IHS  (t  \1'i\ 
I'erault,  a  sunreou  of  iSuiut^Maure,  pertbrmcd  a  ittinihir  ojHfnition  Qjui  a 
umn  named  FranvoiB  Gois,  AvhotM;  thigii  liad  Ui-n  c-i*u»<hed  between  the  nk 
oi"  a  i-nrria^je  and  a  wall,  and  had  KubeJoi^Ufntlv'  become  gangrenow.    h* 
lind*  was  almost  entirely  .-ii-paniU'd  liy  the  iinx^'stw**  of  naturu,  and  I'aaah 
nififly  L'onipletcd  its  pcniovul.     The  |jatiout   recovered,  and  twenty  pan 
aftcrwaivis  woii  workinf;  as  a  cook  m  on  inn  of  ^inte-Maure,  wa»  minW. 
and  had  a  healthy  child.' 

Thti  fii-st  aniput;ition  at  the  hip,  Oirnugh  Ucing  part»^  appears  to  have  W 
pcrflinned  by  Mr.  Jlenry  Thomson,  Surgeon  to  the  XjOiidou  Hoapittl,HBt 
time  before  1777 — that  is,  if  his  namoHake,  Dr.  John  Tboioson,'  is  onrms  ■ 
sup|H>sing  that  it  wa«  this  ease  tlie  *'  horridnefls"  of  wliicli  provoked  i(r.  P<^ 
cival  Pott's  denunciation  of  the  prooedurp,  in  his  Uoinarkt;  on  Ajn|iiiuui«, 
written  in  tliat  year.'  In  December,  1778,  Mr.  KeiT,  of  X<)rtliun)ivton.anp«> 
tal«d  at  the  hip  iu  the  eaee  of  a  girl  of  eleven  years,  wlio  was  fiutforiiig  fm 
advanced  hii>^iseaHC  and  phthisis,  and  who  sur%'ivucl  the  op*'rarion  nghteo 
days.*  Tlie  iirst  hiiMoint  amputation  in  niilitarj'  pnictitx^  oecurpwl  in  ITW. 
tho  patient  being  a  rwneh  Boldier  of  the  Anny  of  the  Rliine,  and  tfatiM' 
rator,  tJic  illiiBtnnufl  IJaroii  Laj-rey.*  The  case  tem»inato<l  luifitvorahly  ty«u| 
to  tlie  patient'rt  being  obliged  io  .'iccom|>any  the  troop*  in  a  forti-d' nardi, 
which  they  were  compellea  to  undei-take  a  few  hourH  atV^r  the  itptttriufc 
Threo  case*  {two  successful)  are  attributed  to  the  elder  Bhindin  (IjuTCTlf  »■ 
sistjint),  in  1(94,  but,  though  Vclpaiu  and  Lififrane  iKith  refer  to  them*  tlirt 
give  no  reference  to  their  authority,  and  certain  eonteinporury  or  u»3irlyrt»- 
temporary  writers,  including  T^irrey  ftnd  the  younger  Uhiiuliti,*  do  not'  tun- 
tion  their  oecuiTcnec,  HO  tliat  their  authentiLtity  ha^  been  cuIImI  iu  qaectido. 
Browiu'igff  (in  1811)  wa«  the  firet  British  anny  surgeon  to  attempt  theupw 
tion,  which  he  repeated  successfully  iii  the  following  year,  the  latter  ca«ebciif, 
if  Ulandin'ft  claims  are  disregarded,  the  first  lustauce  of  recoveiy  from  ife 
ojiorution  known  to  military  surgery. 

Amputation  at  the  hip-joint  may  be  pt'rtbrmed  in  niaiiy-  wovf* — KuraW 
BpciLks  of  over  forty-tivc  methods — and  writers  on  Operative  Surgery  dwcribe 
more  tlmn  one  mode  of  pnjccdure  recommended  by  Burgcona  who,  whitewr 
their  skiH  in  operating  upon  the  dead  body,  have  never  had  oocuko  to 
amputate  at  tlie  liip  of  a  living  jwrson.  I  shall  cnumenite  only  the  pwit 
imiiortaTit  mothodt<. 

Ov.iL  Mkthuu.^Ou  a  slender  Uiub,  this  operation,  which  is  kiimm  by  tW 
name  of  C-omuati  and  Scoutc'tten,  gives  a  well-fonned  and.  eerviceabid  ftuiapi 
particularly  if  Malgaiene's  modification  {en  raquctte)he  adopted.  TheAuvniB 
liret  makes  a  longitudmaJ  incision  of  about  three  inches  on  the  outer  fluwdf 

I  S&bati<T,  <|tii>iiHl  )i.Y  Vfllpeaa,  op.  dt.,  t.  f).  ju  &3H.  ani  b/  Ltofriuja,  op.  nit.,  t.  U.  n>  BL 

*  lieport  i:>roiM«rvAtio]ui  loftde  in  the  British  UiliUry  IloapitaU  In  Belgium,  etc,  p.  SM.   W*- 
Wrgh,  l^lt!. 

■  Chinirgical  Works  «f  Pcrdral  Pott,  TOl.  iU.  p.  218,  khA  LUo,  hy  &It  Juum  B»rl«,  0^  *«■ 
i.  p.  XXV.     L(md<ni,  ISOS. 

*  MMicuil  &nrl  riiilnttophiciU  ComtuMitArlau.     Bjr  a  Sodoty  in  Bdlnbiirgb,  vol.  vl.  Fwt  UL  |«p 
337.     I-ondoa,  177S. 

*  Miftnoireit  Ae  C'lifrnr^fQ  MililAim  vl  Cunpagnos,  t.  ii.  p.  IHO,     P«ri»,  IS12, 

*  Diuttuuuairv  du  Mfdodira  <r1  du  CUirurgtu  rrallciuos,  1.  II.  p.  380.     F&riit,  1S2S. 
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le  limb,  over  the  trochantor  major,  and  then  divertjes  in  firont  and  behind, 

trrying  the  lateral  brauuhea  of  the  oval  oblitjuelv  downwards  and  inwards, 

intil  they  meet  tranaverscly  ou  the  inner  t>ide  of  the  thijtch.     The  first  inci- 

loiis  divide  the  skin  and  liuw-ia,  and  the  next  step  is  the  scvcnincu  of  the 

luedes  (exii-pt  in  the  region  nf  the  main  v<?s«elst,at  the  (tamelevi?!  or  a  little 

higher.     The  joint  k  o|)enod  Ironi  the  outer  side,  and,  ufU^r  disartieulation, 

^the  remaining  tinsues  are  cut  through  fi*om  within  ouiwarda  a^  in  Larrey's 

Similar  operation  at  the  shoulder.    However  appropriate  this  operation  may 

be  in  the  ea^  of  a  patient  emaciated  by  disease,  it  is  evident  that,  in  a  robust 

limb,  the  uddiietor  niuselcs  would  form  a  bulky  and  cumbrous  nioKs,  wliieli 

[would  interfere  with  the  t«iti(*faotory  adjustiueut  of  the  wound»  and  wotdd 

jrolmbly  prevent  primary  union. 

Modified  Ciucular  Method. — Tliis  mo<le  of  operating;  is  particularly  indi- 

ited  wheu  ampuUitioii  is  retpiired  on  account  of  a  tumor  which  encroaches 

upon  the  upjier  part  of  the  limb.     Short  untero- posterior  skin  flapa  are  i-ut 

from  without  iuwanlft.  and  the  muscles  then  divided  by  a  em-ulur  uieiMOu  at 

10  level  of  the  joint.    This  form  of  operation  is  convenient  wliou  the  ^^u^gL•on 

not  satiritied  tliat  the  circulation  is  thoroughly  conti-nlled  l>y  ijre^iu"e,  aa 

^t  exposes  the  femoral  arterj-  and  veiu,  and  atiords  an  opportunity  tor  securing 

them  with  ligatures  before  they  aie  divided.     Tlie  nuKlitieil  eireular  method 

las  been  nithcr  a  favorite  with  American  mn^coiis,  in  ih it*  situation,  and  I 

lay  iJarticnlarly  mention,  among  thtise  who  hitvc  adoptwl  it,  the  late  l*r.  ,}. 

(ason  Warren,  of  Uont<.n,  and  my  colleague,  Prof.  Agnew,  of  Pliiladel[ihia. 

SiNOLE  Flap  Method. — Tliis  openttion,  which  seems  to  he  the  favorite 
rith  most  French  surgeouH,  is  performed  by  taking  a  large  fliiji  front  the 
iterior  or  autero-intenial  surface  of  the  Hnib,  anddividirrg  the  rcniainitig 
snw.  by  a  circular  incision,  either  befort!  ()r  after  diaarticuluting.  The  flap 
\\a  uftually  made  by  tnmi*fixittn,  tlic  ojiemtion  then  being  known  oy  (he  name 
lof  Manec.  A  long,  double-edged  knife  iw  enTen-il  flatwise,  midway  between 
le  anterior  superior  Bpiuons  pi-occKW  of  the  ilium  ami  the  gfcat  troehaiit«r 
ftbo  limb  being  slightly  flexed  so  aa  to  relax  the  muselet*  on  its  anterior  snr- 
ace),  and  dii-ccte<l  at  first  inwards  and  a  little  upwards,  so  as  to  graze  the 
lead  of  the  femur  and  open  the  capsule  of  the  joint.  The  handle  of  the  knife 
lis  then  raified  so  as  to  depress  its  ]»oint,  and  tnuisfixiou  is  next  eftectcd  by 
pushing  (lie  instrument  stciulily  onwards  until  it  emerges  at  the  middle  of 
the  line  wliich  scpamtcs  the  thigh  from  the  scrotum.  Tlie  flap  is  then  formed 
by  cutting  dowiiwanU  with  a  sawing  movement,  kocpitig  the  knife  t^lose  to 

■the  bone,  ami  taking  care  to  make  the  inner  j\aH  of  the  flap  as  long  an  the 
outer:  the  flap  1^  Cenninn.t«d  at  the  midttle  oi  the  thigh.     An  assistant  slips 
his  fiiigcrs  beneath  .''c  flup,  and  grasps  the  femoral  arterv  before  it  is  divided. 
The  surgeon  then  o[iens  the  joint  fn>m  the  fr<.»nt,  cuts  the  muscles  on  either 
side,  the  ligameutum  teres,  and  the  muscles  attached  t(»  the  great  trochanter, 
'     mid  finally  i-ompletcs  the  se[Miration  oj'the  limb  bv  muking  a  transverHt-  inci- 
fteion  through  the  |H'sterior  tisanes,  frrmi  without  mwanls.     lA-noir  iimditied 
™  Mauec's  procedure  by  dividing  the  tissues  on  tho  back  of  the  limb  before  dis- 
articulating. 

Other  modes  of  performing  the  single  flap  operation  are  that  of  Lalouetto, 
who  begiiu  with  a  tmnsvcrse,  external  incision,  then  dissirticulated,  rfnd  cut 

»an  internal  flap  nn  the  iast  stage  of  his  procedure  ;  that  of  Plantade  and  Ash- 
mead  (of  Philadelphia),  who  mjulc  an  anterior  flan  by  cutting  from  without 
inwanls ;  and  that  of  i)eli>ech,  who  first  tietl  the  femoral  artery  below  Pou- 
partV  ligament,  then  cut  au  internal  Hap  by  transfixion,  and  finally  severed 
1  the  external  tissues,  thus  revei-sing  the  ste|>8  of  Lalouctte's  method. 
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The  single  flap  operation  nmv  be  auitablj  rcftortcd  to  wfeon  the  dostninkv 
of  the  mt't  parU,  hy  iiyury  or  uiseaBe,  has  extended  much  further  on  <«»  ^ 
of  the  limb  than  on  the  other;  and  it  may  even  bo  proper,  under  aoch  fi^ 
cunwtunces,  lo  em]iloy  a  jtoslerior  flap ;  but  when  the  aorgeon  can  choon  b'u 
ojiumtiou,  he  will,  I  think,  do  hotter  to  adopt  either  the  oval  or  modified  ci^ 
lulur,  or  the  double-flap  method  after  the  manuer  of  Guthrie,  whi<^  will  bi 
presently  referred  to. 

Antkro-postekior  Flap  Method. — ^We  may  recognize  three  varieties  of  ihk 
opcmtion,  whleli  I  shall  designate  respectively  by  the  named  of  Li&ton,  Bi^ 
lardf  and  Guthrie. 

JJ.ttons  Mcthwf. — This  form  of  the  operation  la  very  generally  adopted  b.> 
England  and  in  this  couutr)-,  and  is,  perhaps,  tho  Beet  of  thi;  tniiflfiiii 
uiethoil».  Tho  point  of  a  long  kuite  i±5  introduced  between  tho  greai  tn> 
chanter  and  the  anterior  sujwrior  spinous  pnx'csd  of  tho  ilium;  made  to 
graze  tho  ant^'rior  surface  of  the  neek  of  the  femur ;  and,  finally,  brought  uos 
jUAt  in  front  of  tho  tnbi^r  i«cliii,  very  much  as  in  Mant-fV  procwlon-'.  Aa 
ant<;n>-intenial  Hap,  about  five  inehiw  in  length,  is  then  cut  from  witLb  oot- 
wardu,  and,  after  di^rtieulatiou,  a  corresponding  flap  is  cut  from  the  batlodc 
aud  tibbUCB  on  tlic  back  of  the  tliigh. 

Bktar^s  Mrthoff.. — Tn  thia  procedure  the  posterior  flap  ia  cut  first.  TV 
point  of  the  knife  la  introiluced  a  little  al)OTt>  tho  trochanter ;  puidted  aciw 
the  limb,  grazing  the  lni*'k  of  the  femoral  nei^k;  and  made  to  emeiieililf 
iuuermotjt  part  ot  the  gluteal  crea»)e.     A  flap  i»  then  cut  txom  the  ttoostf 

Rg.  196. 


^?r«2*^ 


AupnUltoii  U  blHolX  b]r  BteUrd'f  MikmL 

the  buttock,  and  the  knife,  beinjj  reintroduced  at  the  flome  point  as  hff(«. 
is  made  to  traverse  the  Itmb,  this  time  in  front  of  thi' joint,  and  to  i  ■ " 
anterior  flap  from  the  front  of  the  thigh.    Disarticulation  is  iu  thin  m- 
the  laflt  atep  of  the  operation.    (Fig.  1!>6.) 

Guthrk's  Mdho(l.~-Th\&  is,  I  think,  npon  the  whole,  the  b«d  mode  of  i»- 
pntatiu^  at  the  hijv-joint,  and  it  is  that  which  I  have  mj-aelf ,-  " 

four  casea  in  which  I  have  had  occasion  to  nerforni  thie  openu 
are  similar  in  shajw  and  size  to  those  made  ny  Beclard*s  method.  Inii  theytn 
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cui  from  without  inward?,  and  can  thus  be  fomicd  more  ree:ulariv.     A  com- 
parativelv  smull  knii'e  is  einploved — a  tbiiT-im.'li  Llade  b  c^uiti;  suflicicnt— and 
ithc  posterior  fliui  ehouM  bu  mnde  first  thut  \u  liny  may  not  be  obscured  by 
bleeiling  from  the  aiitorior.     The  incision  is  bei!;iin  a  little  above  the  tro- 
chanter, carried  downw^anls  and  across  the  back  of  the   limb  in  a   curved 
line  convex  downwards,  and  terminated  in  lixmt  of  the  tuber  iscbii;  the 
anterior  flap  is  marked  out  by  a  eorrespouJiug  iucisiou  begiuuiugiuid  ending 
iwA  the  eame  fwinls.  and   crossing  the  front  or  the  thigh  at  least  live  inches 
'below  the  joint.     The  skin  having  retracted,  tlie  miii^cIcR,  first  of  the  hack 
and  atWwards  of  the  front  of  the  limb,  are  divided  in  an  oblicpie  manner 
from  below  upwards  (Fig.  197)  till  the  joint  ia  readied,  when  dii^rticulalion 

Pi«.  197. 


*« 


AnpnUlton  *l  Mj^jDllit  l>j  amhHt'a  BiMlMd. 


is  affec^ted  in  the  oi-dinaiy  manner.     Fig.  198  «how»  the  appeantnce  of  the 
wound  atter  the  amputation  has  been  completed.    Tliiii  openitton  affords  an 

Fig.  1»8. 


^       X, 


.<" 


Woaad  mnlllBtf  ttttm  htp-Jolnl  unpnuiloD  by  OvIlLrle'a ■•Ibod. 

excellent  stump,  with  a  small  and  well -protected  cicatrix,  aft  seen  in  riff. 
199,  fntm  the  photograph  of  a  patient  wlm^e  tliigh  I  arapntated  at  the  hip- 
I  Joint  for  a  very  large  wteo-sareoma,  twrae  years  fiinoe  at  the  Episcopal  Hoapital. 
VOL.  1.^3  *  ^ 
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Kg.  199.  Latbkal  FtAi-  Method. — In  this  ft 

of  ujiemtioii,  the  flaiiH,  an  the  name  im- 
plie«,  aro  takeii  from  thf  WWe^t  of  the  Huib 
instead  nf  from  it*  front  aiid  back.  Here, 
too,  we  may  i-iitiiiierate  thn>c  I'arietienof 
the  o|^K.'ratiun,  viz.,  Larrey's,  Lietruuc'a, 
aud  DiipuytrcuV 

/jarri^'s   Method. — Larrey  began  by 

exf<wing  and  tying  tJio  ftmora!  artciy 

juflt  buliiw  Poit|iart«  ligament.    Thes^^ 

gcon  intrmlueeti  the  jHjint  ufhi!*  knife  on 

the   front  of  tlie   hmb,  u   few  Ungen' 

f  ^m^  m^j  A     ^*'^'"*'''''  to  the  inner  m\e  of  und  U'loiir 

/      ^^I^^^^^^W  /a    ^^^^  ant<>nor  iliat^  apine,  pushes  it  bark- 

^     ■■^■^^^^^^^  /*i\    waiiU  till  it  BtrikeR  the  anterior  &oe  of 

tlie  bone,  then  inelintw  it  t<pwardii  the 
minlian  line  nf  the  b(Kly,  t^o  u^  to  ^tkk 
the  inner  Kurfaee  of  t]ie  eervix  femoris, 
and,  finally,  cfiectif  ijanFtixioti  lietow  the 
iwaUof  up-]«>"t*np«>*tu>Bbra«thri»-aH«tMi.     tulter  ieehii.   An  internal  flap,  tour  im-ba 

lon^,  is  next  cut,  oa  in  L>elpech'fi  metbodt 
and,  after  diciartienlation,  a  corresponding  external  flap  is  cut  in  the  sum 
maimer.  , 

The  elder  BlandinV  method  differed  fn>m  T.arrey's  itimply  in  the  fomuiti^^l 
of  both  ttart8  l>elbre  attempting  disarticulation.  ^^| 


T 


^4' 


hinfrftnc^s  M'ihad. — In  this  operation,  the  eurgcon  eaiploje  a  doable 
edginf  knife,  tmnKfixcs  on  the  outer  »idc  of  the  femur,  and  thus  cuts  the  ex- 
ternal flaji  before  the  uiternal.  Aft  eaeh  flap  is  fonnwl,  he  proceeds  to  ti* 
the  bleeding  veesek,  before  proceeding  to  the  other  stepg  of  the  opcratioiL 

Dupuytren^s  Method. — This  differs  from  I^rrey's  method  in  that  the  inHJ^- 
iiul  flap  iH  cut  fnmi  without  inwanU,  tlie  joint  being  then  opened  and  the 
hoatl  of  tlie  femur  turned  out,  when  tlie  external  flap  w  made  in  tbeordiianr 
maimer. 

Those  latenil  flap  operations  give  ratber  unwiehlv  stnmpB,  and  ^eeni  to  im 
lew*  desirable  tlian  the  otiier  methods  which  havelieen  described  in  th«  pre- 
ceding pages. 

Tlie  moat  pressing  risk,  in  any  amputation  at  Uie  bip-joint,  is  t)i»t  of 
hemorrhage,  for  u  very  few  jetw  from  the  femora!  artery  will  reduce  any 
patitmt  to  a  state  from  which  he  is  not  likelv  to  rally.  Hence  special  pre* 
cautions  should  invariably  be  adopted  againrt  bleeding,  in  this  openif  ion.  A* 
already  mentione<l,  Larrey  directed  that  the  main  vessel  should  alwajii  1* 
tieil  in  tlie  gnnn  us  a  preliminary'  step  to  hip  amputation,  and  if  then.'  be  M 
eflieient  meaiitt  at  hiuiu  for  reetraming  hemorrhage  during  the  o[>eration.  ^ocb 
a  course  will  be  found  advantageouR.  But  tim^r  ordinar)*  cirenmtttanum,it 
is,  I  think,  better  to  di^jtcnse  with  pi-eliminary  ligation  ;  tiip  Kparation  of  t]» 
vet«el  from  the  surrounding  titwues,  which  \a  unavoi<lable  when  an  artery  is 
tieil  in  it«  continuity,  cannot  but  exptwe  the  patient  to  more  danger  of  sec- 
ondary hemorrhage,  toUowing  the  operation,  tliuu  when  tlie  cut  end  of  the  vcb- 
scl  is  simjily  picked  up  with  tenaculum  or  forceps  ns  in  other  ceases.  Hence, 
when  it  is  practicable,  I  advise  that  the  surgeon  should  rely  upon  i^raprtabwi 
with  an  aortic  tourniquet  or  other  mechanical  means  of  controlling  the  cii- 
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calatlohf  or,  if  those  iire  wanting,  tlmt  he  should  Iriwt  to  manual  jirewure 
oxoiviywl  by  iiiu-lli^'ont  iiAsistant.-.  't'lie  t-implo^it  ami  bost  tbnu  of  aortic 
tonrtiiquet  \a  tlmt  <»1'  I'i\>l'.  LinUT  (Kii;.  \V2);  the  instrument  employed  by 
l*rol'.  .Jixtcith  I'unuoarit  (wh*)  wut*  tlu'  hi-st  to  iiHt-,  in  18t.J0.  meL-huiiit-al  com- 
>rca«loii  tor  rcbtminins;  hemorrlmgL'  iliinti^  this  ojkcration)  i*  equally  t-fficient, 
it  more  coniplicatt'O  and  less  readily  adjuated.  Prof.  kSm-iioe  |jix*ler8  to 
'comiireas  the  aorta  by  siniply  laying  over  it  a  thick  piu-cushioii,  and  ke**ping 
It  ill  jilacij  by  the  jirtawuro  of  an  eliwti*;  bandage  which  is  made  to  fturround 
the  body. 

Although  there  can  be  uo  queHtion  ua  to  the  advantage  derived  fi-om  tlie 
use  of  the  aoi-tit-  conippessor  in  hij>-joint  anijnitationn,  yi-l,  at  the  sanw  time, 
the  pressure  which  muf*t  iiocftwanly  bo  made  n|H>n  tlio  nervous  slructuixr^  of 
the  abdomen,  cannot  but  be  undosimble,  if  not  aetnally  hannful ;  hence  no 
time  i*hon!d  Iw  lost  in  aecuruig  the  vetfewls  after  tlie  limb  \uu\  beeti  M:vere<l,i«> 
that  the  abdominal  i-ontprc*»(<lon  may  ho  ivlaxi-il  u;*  soon  :ia  |io«wible.  The 
point  at  which  the  \nv\  of  the  tonnnqiiet  w  to  be  placed,  is  on  a  level  with 
the  navel,  and  u.simlly  t^onirwlnit  To  it^^  lel^  »^ide ;  but  a«  tlie  line  ui'  tlie  aorta 
varies  in  ditterent  subjet:tti,  thif  niUfst  1*  detenninal  by  feeliTig  for  the  piilwi- 
tion  befoi-e  adjusting  the  instrument.  If  the  pad  be  pi^'Jperly  plai'wl,  a 
moderate  degree  ofpttissure  will  be  sufficient;  it  is  not  neeesitiary  to  wrew  the 
tourniquet  "nome.'  but  merolv  to  cxereii+c  enough  force  to  t-oniplctely  arrest 
the  pulnation  in  both  iline  arteries.  Befort;  (*eix>wnigdowni  the  jkuI,  tJic  [latieut 
should  bo  gently  mlliHl  over  upon  his  riglit  side,  so  tliat  h\»  bowels  (whieh 
sbouM  have  hee■^^  emptied  by  a  cathartic  and  an  cnenuv)  m;iy  fall  away  from 
the  line  of  pre»wure. 

If  manual  eum]>re88ion  in  to  be  employed,  this  may  be  applied  over  the 

aorta  (if  the  patient  be  thin),  over   the  external   iliao,  or  over  the  conimou 

femond  artery.     The  bunds  of  an  a&iiatant,  text,  nhould  follow  the  o]iemtor'» 

kiufo,  anil  should  seize  the  artery  in  the  anterior  flap,  before,  or  at  lea^t,  as 

soon  as,  it  \a  divided.     J)r.  Woodbury,  tif  Philudelphia,  and  Prof.  Van  Huren, 

of  New  York,  have  suggested,  (piito  inde(H'ndently  of  each  i>thcr,  that  the 

I  circulation  might  be  eoatrolled,  during  tluH  ojieraticm,  by  an  atwistout  iutro- 

1  dncing  hifi  band  into  the  patient'n  rectum,  and  exeniHing  diroot  prcsriurc  upon 

[the  iliac  artery.     Following  out  the  same  idea,  Mr.  K.  J)avy,  of  Lonaon, 

thas  devised  an  ingenious  "  levei*,"  to  be  intnHlueed  into  the  rectum  for  the 

'Bamc  purposio,  auil   a  number  of  ciwea  of  hip  amputation  luive   now  been 

'  roporteil  in  whicli  Duvy'a  lever  luw  provefl  most  efficient  In  preventing  bleed- 

I  Not  onlv  i«  it  essential  tliat  the  circulation  should  be  controlled  on  the 
cardiac  side  of  the  seat  of  operation,  but  it  is  very  desirable  tlmt  thepfttiont 
fihould  not  lose  the  blocnl  which  is  in  the  limb  to  be  nmiiutatcd.  To  nji?ctt 
thirt  indication,  i'l-of.  Krskine  Mason,  of  New  York,  advises  that  the  part 
should  be  first  rendered  bloodless  by  the  use  of  Esruirtdii's  balidage  and  tul>e, 
and  that  the  latter  slionld  be  kept  in  [ihue  during  the  "pcmtion,so  as  to  pre- 
vent the  blo(«l  fn>m  re-entering  the  condenintid  limb  j  all  that  is  lost  will  then 
be  the  blood  f/rtwirn  the  elastic  tube  and  the  point  of  aortie  oompre»wif>». 
The  practice  thus  suggestetl  by  Dr.  .Vfason,  I  k>ok  upon  a*  one  of  the  greatott 

i  improvements  which  hat»  ever  been  efteeted  in  the  operation ;  I  have  adopted 
it  myself  with  entire  satisfaction,  and  strongly  urge  its  employment  wnen- 
evcr  hip  amputation  is  nNpiired. 

A  broad,  flat  sponge  should  al!*o  be  provided,  as  rceoinniendcd  by  Mr. 

EUuteber,  of  Dublin,  fur  applioAtion  to  the  whole  ixwtorior  flap  while  the  sni^ 
)n  is  engaged  in  securing  tlie  iirim-ipal  vessels,  which  are  in  the  anterior, 
the  operation,  tlie  utuinp  enould  he  closed  in  the  customary  manner. 
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Buitablc  comprcases  being  adjusted  60  aa  to  keep  the  deep  p*rtB  of  the  woo&d 
m  ai}[K)sitioD. 

The  statiBticH  of  mnputalioii  at  (lio  hij^v-jomt  have  Iwen  un'cstigau-d  br 
various  Murgoone^  amoiig  whom  1  muy  parlieulurlv  mention  I'ruf.  .Stephai 
Smith,  of  New  York;  Mr.  \V.  Sands  Coi,  of  Binmnghana  ;  the  Ul*:  l>r.  G. 
A.  Otis,  of  t]ie  Unitwl  States  Anny;  and  Dr.  A.  I^tiniugt  of  Zurieh.  I>r. }'. 
C.  Shepjiard,  of  PUiladelpliia,  hae  at  my  request  made  extensive  res^arcli^ 
into  the  Uteraturu  of  the  uubject,  and  hat)  succeeded  m  collecting;  633  cu^^  <^l' 
tills  operation,  the  details  of  wliich  lie  haH  armugeil  for  me  in  tabtilar  dmh. 
These  t*tatirtticft  are  much  more  conir>rolien«ive  ihaii  any  which  hav*^  hitb(>rk> 
been  pnb!i«liod,  and  Rhow  very  concluiiively  the  gravity  of  the  o{teratiou.  jiar- 
ti<'ularly  in  trauniutict  cases. 

The  following  ^uumtaries  show  the  results  of  the  opemtion  (1)  in  militur 
practice;  (2)  iu  eases  of  injury-  treated  in  civil  life;  (3)  in  cases  uf  diBw*; 
(4)  in  cases  the  nature  of  which  is  not  certainly  known ;  and  (5)  in  caeaof 
all  kinds  taken  together. 

L   StMHABV  OF  Two  HuNPnKD  AXD  TuifLTY-BIQBT  CaSBS  OF  Hl^JOIKT 
AmPI'TATION  IK  MlLITAllT  PrACTICB. 
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IV.  Sdmmakt  op  Forty-eight  Cab^  of  HiisroiNT  Amputation  for 

Unknown  Causes. 


Number  of  cases . 


Beeov- 
er«d. 


Dl«d. 


10 


34 


DndeMr- 
mtD»d. 

ToUL 

HorUllt7 
per  cBDt.l 

4 

48 

77.2 

V.  General  Summary  of  Six  Hundred  and  Thirty-three  Cases  op  Hip-joint 

Amputation  for  all  Causes. 


ITfttnn  of  CM«. 


Pathologioal 
Trsiimatic  . 
Cause  unknown 

Total 


BeeoT- 
«r«d. 


Diad. 


1&6 

54 
10 


220 


10& 

264 

34 


393 


DndeMr- 
miaed. 


16 
1 
4 


20 


Total. 


276 

309 

46 


633 


HorUlltr 
per  csat.i 


40.2 
82.4 
77.2 


64.1 


From  the  preceding  statistics  it  will  be  seen  that,  in  military  practice,  the 
death-rate  of  primary  and  of  intermediate  amputation  has  reached  the 
appalling  figure  of  93  per  cent.,  or,  in  other  words,  that  not  one  patient  in 
fourteen  recovers  from  me  operation.  In  civil  practice,  the  results  of  primary 
amputation  are  still  very  unfavorable,  the  mortality  being  over  80  per  cent, 
or  out  one  patient  in  five  recovering.  Hence  the  inference  is  irresistible 
that,  except  m  very  exceptional  circumstances,  as  where  the  limb  is  entirely 
carried  away  by  a  round  shot,  or  completely  crushed  at  a  point  too  high  for 
amputation  in  its  continuity,  or  where,  besides  the  injurj'  to  the  bone,  the 
great  vessels  are  severed — in  other  words  where  the  patient  is  threatened 
with  instant  death  as  the  result  of  his  injury — ^primarr  amputation  at  the 
hip-joint  should  be  avoided.  Whenever  there  is  the  slightest  chance  of  doing 
so,  an  efibrt  should  be  made  to  tide  the  patient  over  the  immediate  risks  of 
the  injury  by  expectant  and  palliative  measures,  keeping  amputation  in 
reserve,  if  necessary,  as  a  secondary  operation.  Secondary  hip-joint  ampu- 
tation, though  very  grave,  is  comparatively  a  successful  procedure,  the  mor- 
tality, in  civil  and  military  cases  taken  together,  being  somewhat  over  60  per 
cent.,  or  two  patients  out  of  five  recovering.  In  non-traumatic  casett  (opera- 
tions for  necrosis,  tumors,  etc.),  the  results  are  still  more  &vorable,  the  death- 
rate  being  less  than  41  per  cent,  or  three  out  of-  five  patients  i-ecovering. 
Taking  all  cases  together,  the  mortality  is  seen  to  be  64.1  per  cent,  as  com- 
paxed  with  a  death-rate  of  68.8  per  cent,  for  all  amputations  through  the 
continuity  of  the  thigh,"  thus  confirming  the  general  rule  than  the  gravity 
of  amputation  increases  as  the  site  of  operation  is  in  closer  proximity  to  the 
trunk. 

In  every  class  of  cases,  but  particularly  in  cases  of  injury,  re-amputatdon 
after  previous  amputation  through  the  thigh,  is  much  less  fatal  than  when 
the  whole  lower  extremity  is  removed  at  once ;  this  is  easily  understood  when 
we  reflect  that  the  shock  to  the  system  of  such  a  re-amputation  is  necessarily 
much  less  severe  than  when  the  patient,  seeking  to  avoid  imminent  death, 
submits  to  what  Hennen"  calls  the  "  tremendous  alternative"  of  losUig  at  one 
operation  nearly  a  fourth  of  the  whole  body. 


I  Undetermined  cases  omitted  In  ootnptitii);;  percentages. 
■  See  Table,  page  630.  *  Op.  oit.,  p.  30. 
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ABSCESS,  117 
Accidents  of  ontesthusia,  412,  416 
Acfltio  ether,  432 
Acid,  carbolic,  430 
Actaal  oaatery,  504 
Aoapanctare,  502 
AdminiBtration  of  auKathetia,  412 

of  chloroform,  446 

of  ether,  443 
Age,  effect  of,  in  amputation,  618 
in  aniestheaia,  414 
in  operations,  459 
in  shock,  359 

in  surgical  diagnosis,  339 
Aantw,  surgical  diagnosis,  337 
Air  in  veins  after  operations,  476 

dressing  of  stnmp,  594 

pasaagefl,  effect  of  anfesthetics  on,  406 
erTSipelas  of,  201 
Alcohol  in  er/sipelas,  198 
Alcoholism,  322 
AlcohoLs,  430 
Aldehydes,  432 

Allen's  method  of  transfusion,  612 
Ammonia  In  shock,  373 
Amputation  or  ampntations,  551     • 

advantages  of  different  methods,  569 

at  ankle,  656 

of  arm,  642 

for  avulsion  of  limb,  559 

Garden's,  665 

oases  of,  612 

Chopart's,  653 

circular  operation,  579 
history  of,  556 

for  compound  fractures  and  loxatlooB,  660 

conditions  calling  for,  559  et  tag. 

for  deformities,  564 

for  disease  of  bones  and  joinU,  564 

for  dry  gangrene,  563 

effect  of  age  in,  618 

of  conatitotional  condition,  622 


Amputation — 

for  effects  of  heat  and  cold,  662 

effect  of  hygienic  surroundings  on,  623 

of  nature  of  lesion  on,  625 

of  part  involved  on,  628 

of  period  of,  627 

of  sex  on,  622 
at  elbow,  640 
elliptical  operation,  683 
erysipelas  in,  624 
of  fingers,  631  et  teq, 
flap  operation  in,  558 
double,  586 
single,  684 
of  foot,  650 
of  forearm,  639 
Gritti's,  665 

for  gunshot  injnriee,  561 
Hancock's,  656 
of  hand,  634 
Hey's,  652 
at  hip-joint,  669 
history  of,  552  tt  geq. 
for  hospital  gangrene,  563 
instruments  for,  565 
at  knee,  663,  665 
at  knee-joint,  663 

for  lacerated  and  oontnsed  wounds,  660 
Langenbeck'a  method,  587 
Lee's,  662 
Le  Fort's,  659 
of  leg,  660 

for  lesion  of  arteries,  562 
ligatnre  in,  564 
Lisfrano's,  652 
Lister's  method,  688 
Matgaigne's  method,  584 
at  medio-tarsal  joint,  653 
at  metacarpus,  635,  636 
at  metatarsus,  650  et  leq, 
modified  circular  operation,  582 
for  morbid  growths,  664 

(703) 


^M          704                  ^         ISDEX.                    ^^^^^^^^^^^M 

^^M            Atuputation— 

AlUPSthMia —                                                   1 

^^^^a              mortality  kud  caasM  of  deatli  ftflar,  610 

post-mortem  appuaranoa  after  d««tk  (nfl 

^^^^H              for  m^rtiflcntion,  M2 

423                                                        J 

^^^^H             operative  methods  employed  in,  itt  tt  teq. 

by  rapid  raapiration,  419                      1 

^^^^1             oral  OfMration,  884 

In  surgery,  416                                       ■ 

^^^H             Plragoirti,  6&8 

syncope  daring,  412                              ■ 

^^^^1             pjvmia  in,  024 

by  varioiu  melhoda,  419,  44&       ^^| 

^^^^H             Ravaton'it  method,  68( 

AuBBtbetlo  nixtares,  430                   ^^H 

^^^^H             Boux'«,  AT)^ 

Rubatances,  434                               ^^^| 

^^^^H             Booutettvu'd  method,  fi&4 

AlUHtbetics,  403                                     ^^H 

^^^H              S^llot'9  mutliod,  b^,  661 

adminiatratton  of,  412                 ^^^| 

^^^^H             abuve  iboulder,  647 

eir«ut  of,  on  action  of  Iwart,  40ft  ^^^| 

^^^^^B                   sltouldfir,  (>43 

air  paesagee,  406             ^^^| 

^^^^H              siranlunMnB,  C90 

on  brain,  407                        ^^^| 

^^^^1             »}x»cinl.  ol  lower  extremity.  649  tl  nf. 

on  eyoa,  406                          ^^^1 

^^^^H                      of  up]>er  vxtrrmity,  tiSl  «l  Mq. 

on  general  aensiblllty,  406   ^^H 

^^^H 

on  muscular  morementa,  Vft      1 

^^^^H              lubostragaloid,  654 

ou  D«r*ous  oeDtrea,  414               1 

^^^^^1              8jriitn'a 

00  power  of  Tolition,  407            1 

^^^^H              syDchronoojt,  990,  S93 

ma  reflex  atftkm,  408             ^^^| 

^^^^H              Tealfl'a  method,  £97 

on  respiraUon,  408                 ^^H 

^^^^H              for  tet&ijus,  £64 

ooMoretiona,  408                 ^^H 

^^^B 

on  temperamn,  406           ^^| 

^^^H                  tliuinh,  S34 

employment  of,  416                       ^^^| 

^^^B             of  tms,  C49 

in  abook,  374                               ^^| 

^^^^H               taurai<|Uet  in,  553 

Aneurism  of  aorta,  3*29                         ^^H 

^^^^B              Tripkf'i, 

of  atumpn,  604                                ^^^| 

^^^^B             Tenn&le's  itMthod,  589 

AaUe,  ampntation  of,  656  tt  m?.             V 

^^^^r                  nrisl.  637 

Anodynes  in  ioflammation,  lfi6                ■ 

^V             Amyl  chloride,  420 

AntMadeot  history  in  surjifcal  d!agnaili,M 

^^^H               iodiai>,  429 

Antiseptlodrraslngof  atnmpa,  S97          fl 

^^^H               nitril«,  43!t 

AnUsuptica  in  innanmiaUoD,  159               H 

^^^^         Amylene,  425 

Aorta,  aneurtem  of,  33d                        ^^^B 

^H               AdV^"'*^  degeneration,  63 

Aran's  elliur,  428                                   ^^H 

^H              An»mU.  3 

Ann,  ampatallon  of,  642                           V 

^^^^        Asastheaia,  408.    See  also  AnsathstUs- 

Arteries,  amputation  fur  leaion  of,  (61     1 

^^^K              amideiiu  of.  41^,  41  n 

influence  of,  on  operatiOD,  463           H 

^^^^H               afl«r*treAtment  of,  44A 

Arterial  aihfrona,  329                        ^^fl 

^^^^1              artlfloial,  niurttility  from,  422 

transfasion,  M3                             ^^^^ 

^^^^H              aspbyxia  during,  412 

Arterfoiomy.  &09                                ^^H 

^^^^H              from  compression,  422 

Artery  (brvL-pa,  !i74                                ^^^| 

^^^^H               In  drtnlUtry,  417 

Artbritinm,  311                                          ^^H 

^^^H               by  elm;trioity.  41d 

ArtiScial  Ifmba,  adaptation  of,  606   ^^H 

^^^1              lifBtory  of. 

respiration,  &14  tt  ttq,                  ^^^1 

^^^^^^^       iuflnenee  of  age,  sex,  and  temperaineiit 

in  shock,  373                        ^^| 

^^^^^^^^fa 

AsitnritiiT,  ORipntalinns,  S51                      ^| 

^^^^^^^H              of  cerebral  and  aplnal  diMMea  on,  414 

Asphyxia  during  auoaUuiia,  41%      ^^H 

^^^^^^^H              of  exeilnment  or  terror  on,  416 

Aaplratton.  619                                  ^^H 

^^^^^^^M              of  intra-tbAFario  diaeosM  on,  tlS 

pneiimatie,  B9&                             ^^^H 

^^^^^^H                  rntt>      fiibalation  oii,  414 

Anfliittanta  during  operatloni.  440           V 

^^^^^^^        from  intravenona  iujactkuu,  419 

AatrlngeiitR  In  erysipelas,  IM          ^^^| 

^^^1               local.  418,  447 

in  inflammation,  157                    ^^^^ 

^^^^H               meaning  of,  403 

Atheroma,  arterial,  323                        ^^H 

^^^H               inobetetrios,  Aid 

Anrat  ^ym\Aaxm  in  scurvy,  300                H 

^^^^H               In  operatlona,  441 

Auto- transfusion,  &13                                   1 

^^^^B              pbonomena  of,  406 

Areliug's  muthod  of  traoaftifliaK,  110      1 

^^^^H               phyaiology  of,  409 

AioiuriSt  331                                                  ■ 
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BANDAGB  or  bandages,  483 
ciroalar,  465 

crossed  or  oblique  of  augU  of  jftw,  494 
flgare-of-eight,  491 

of  ohest,  anterior,  491 

posterior,  491 
of  elbow.  -^1 
of  bead  and  jav,  493 
handkerobief,  497 
hardening,  498 
ior  bead,  493 

many  tailed,  of  SoultetuB,  497 
oblique,  485 
plaster  of  Paris,  498 
recarrent,  of  bead,  494 

of  Btumps,  495 
roller,  483 

sling  or  four  tailed,  496 
special,  485 
spioa,  488 

of  foot,  490 
of  groin,  489 
of  botb  groinB,  490 
of  eboalder,  489 
of  tbnmb,  489 
spiral,  485,  466 
of  cbest,  488 
of  fingers,  486 

of  band,  or  demi-ganntlet,  486 
of  penis,  488 
reTersed.  485 

of  lower  extremity,  467 

of  upper  extremity,  486 

suspensory  and  oompreasor,  of  breast,  492 

of  botb  breasts,  493 
T  donblfl,  496 
T  single,  496 
use  of,  483 
y  of  head,  495 
Yelpean's,  493 
Bandaging,  general  rnles  for,  484 
Basis-subs tasce,  vital  prooesses  in,  34 
B6clard's  amputation  at  hip-Joint,  672 
Belladonna  in  shock,  373 
Benzene,  425 
Bert  on  skin-grafting,  M6 
Bilious  erysipelas,  186 
Bisulphide  of  carbon,  433 
Bites  of  serpents,  delirium  fh»n,  384 

and  stings  of  insecta,  deUriom  from,  385 
Bladder,  care  of,  after  operations,  454 
Bleeding.     See  Venesection  and  Blood-letting, 
from  external  jugular,  S09 
from  internal  aapbena,  509 
Blood,  clot  of,  causing  inflammation,  79 

defect   in  quality  of,  oaniing  inflamma- 
tion, 70 
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Blood- 
examination  of,  in  pynmta,  205 

poison  in,  causing  inflammation,  71 

transfusion  of,  509 
direct,  510 
Blood-letting,  505 

in  erysipelas,  193 

in  inflammation,  149 
Blood-poisoning,  106 
Bloodvessels,  contractile  elements  of,  4 
Bloody  cupping,  506 
Blunt  knives  in  operations,  451 
Bone  forceps,  573 

hypertrophy  of,  in  stumps,  606 

nippers,  S73 

suppurative  inflammation  in,  38 
Bones,  amputation  for  disease  of,  5S4 

of  head,  changes  in,  in  rachitis,  260,  264 

of  lower  extremity,  changes  in,  in  rat;Iii- 
tis,  267 

of  trunk,  changes  in,  in  rachitis,  264, 265, 
267 

of  upper  extremity,  changes  in,  in  rachi> 
tis,  266 
Bordeaux  dressing  of  stumps,  598 
Bowel  affections,  influence  of,  on  operations, 

467 
Bowels,  care  of,  after  operations,  454 

in  scurvy,  292 
Brain,  effect  of  ansBthetics  on,  407 
BatSTOiT,  operative  surgery  in  general,  436 
Bromide  of  ethyl,  428 
Bryant  on  skin-grafting,  543 
Bums,  delirium  from,  369 
Bursn  in  stumps,  606 
BuTLiH,  scrofula  and  tubercle,  231 
Butylohloral  hydrate,  430 


CACHBCTIC   conditions  causing  erysipelas, 
163 
Cachexia,  influence  of,  on  operations,  468 

soorbntio,  296 
Calcareous  degeneration,  62 
Cancer,  313 

Capillaries,  contractility  of,  5 
Carbolic  acid,  430 

in  erysipelas,  197 
Carbon  bisulphide,  433 
Carbonic  acid,  433 

oxide,  433 

tetrachloride,  426 
Carden's  amputation,  665 
Cardism,  329 
Caries  in  stumps,  605 

Cartilage,  supporative  inflanmiation  in,  38 
Cartilaginous  changes  in  rachitis,  257 


^M                 ^^^^^^^^^^tokx.       ^^^^^^^^^^^B 

^^H             CltftUpsj,  dclirlnin  from,  393 

Cotton,  4Sl>                                    ^^^^H 

^^M             CatarriiaJ.  inflauiiiution,  132 

drMsing  for  stnmpi,  SS8                ^^^^H 

^^m             Cnlhartica  in  iiiflammKtIon,  IBT 

Coon  tor-irritation,  MO                           ^^^H 

^^1             CiiiiU>i',v,  fiOt 

ill  inflamroalion,  li'S                      ^^^^H 

^H                   galvuilo,  523 

Crania)  bones.  oluui^aB  to,  In  n«hlti«,  HO  ^| 

^^m                     Psqncliii'8,  SOS 

CranioUbos,  261                                   ^^H 

^^1            Cnll-iiualeuB,  42 

Kymplflms  of,  362                          ^^^^| 

^^H            C«3l8,  Apparent  migration  of,  34 

Croapoj«  ezadation,  109                     ^^^H 

^^H                     fixvil,  iiuir  olwttrvAtiolut  dd,  51 

Capping,  SOS                                   .^^1 

^^H                     of  clauiis,  contractility  of,  9 

Cntia,  anppnratirc  iaflammatioo  ta,  88 

^^M             Cellulitis,  dilTiiBtj,  of  stumps,  802 

tiaoDplaotatiou  of,  5S.     Sw  alw  Slfr 

^H            Cvrobrnl  diseue,  effect  of,  in  ansAthesIa,  414 

grafting.                                        ^^^1 

^^H                      sTtoptoina  in  Hcurvy,  '2V9 

^^^M 

^^H              CKarpiv,  ■i'tV 

l^^^l 

^^M             Clivniic^L  irritanU  faQHitig  itiflammAtloo,  80 

T\RFORMITIBB,  amputation  for,  MI^^^I 
-L'     Defoimity  tn  rachiUa,  2<i0                  ^M 

^^H                      tbpiiry  of  ]iy»mia,  'J/H 

^H              Cbtur&l  byarati.-,  430 

D«gtn»ration,  iniyloid.  62                   ^^H 

^H             Cliloride  of  amjl,  429 

OBl<wrt>oaa,  ttS                                   ^^^| 

^^H              Ciilnrofonu,  42<i 

^^H 

^^K^              aduiiuislroLtion  of,  446 

fatty,                                             ^^H 

^^^^^L              oomparud  irilK  otlmr,  442 

ol  tisanw,  01                                       ^M 

^^^^^B              firal  iiisvusibility  (rooi,  431 

DnjirtKU),  pjrntda  and  Bllivd  ouoilidiH^H 

^^^H              hUUiry  of,  405 

DeUrimn,  anatomy  of,  38V                  ^^^^| 

^^^^*               mortality  rr»ug,  422,  433 

from  bit«B  of  ft«rp«Dt«,  3M          ^^^^| 

^^B             Chopu-I'ii  imputation,  €83 

and  allngs  of  ioMcti,  3SS    ^^^H 

^^1              Cliorea,  (leUriiini  from,  StJS 

b<om  hurnK  and  scald*,  389          ^^^| 

^^1             Clreular  atnput&tiou,  !>79 

from  cstalpsy,  392                        ^^^| 

^^H               Circolntioii,  inveBtigatton  of,  in  snr^cAt  dUg- 

from  clioreo,  385                               ^^^H 

^^M                  noKl«,  347 

Donnratiou  of,  with  iuauii^,  37V  ^^^| 

^^H             Climate  caa»in;t  InfluatDatiou,  73 

definition  of,  379                             ^^^| 

^^M             Clinical  tb«n»amL<t«r,  34S,  827 

fh'iu  fmbulism,  '■iSi                       ^^^^^ 

^^H               Clot  of  blood  causing  luHaininatioii,  79 

from  vpilvpay,  392                         ^^^^| 

^H              Congulable  lymph,  1 10 

from  vrysipelaa,  391                       ^^^^| 

^^H               Cohnhptm'a  tbuory  of  inflammatian,  26 

frtitn  bectio  (ever,  392                  ^^^H 

^^1               Cold,  amputation  feu-  vfl^-cU  of,  &'G2 

from  bitmorrbage,  3S1                    ^^^^H 

^^^^                      a  omuiH  of  erysipelas,  163 

from  hydrophobia,  3&9                  ^^^^| 

^^^^^L                    of  indatgamatlou,  74 

from  la^ratifd  wonnds,  367           ^^^H 

^^^^f             in  erysipelas,  194 

from  te«i'>mi  of  nerves  of  tpeeial  Mn%^H 

^^^f                      in  iDfl.iromatioTi,  144 

Aft>-r  op«ratious,  47&                             ^H 

^^B               Colloid  dwgvnvralion,  62 

from  pywraia,  phlebitta,  etc..  898      ^M 

^^M             Color  in  sargicnl  dlagnosia,  34(> 

from  shock,  382                                      ^M 

^^H               CoonprMBea,  4HI> 

from  snrgical  opsrfttioiu,  3A&             ^^| 

^^H               ComprvBsion  canaing  atUBSthecIm,  422 

frvm  Borgioal  or  traumatic  f«Ttr,  M'^^ 

^^H                     iu  iuflommation,  147 

from  tetanoa,  3811                                ^M 

^^H               Conn^^ctivH  eiiilislnnct.-,  oomparison  of,  with  snp- 

traiimaUn,  379                                        H 

^^H                   posed  fibrillar  anbataniiui^,  43 

catiM*  o(,  381                               H 

^^K^^        CoTiHtitntiooal  conditioitti,  dauifioatioa  of,  307 

traatniAnt  of,  SM                  ^^H 

^^^^^L                      effuot  of,  Iu  amputation,  822 

Deltriain  Irt-mcna,  333,  394               ^^^| 

^^^^^B                           in  op«ratioua,  443 

caoiM  of,  39S                        ^^^H 

^^^^B                    and  InJuHra,  r««iprooa1  effects  of.  307 

oounootian  ot,  with  mania-l-f*B^B 

^^^^^^                                      iuflueuou  0^  303 

diagnotia  of,  399                    ^^fl 

^^H             Contagion  of  €T3rsIi>elaji,  16S 

lyuptoomi  of,  397                    ^^^H 

^^H               Contractllfl  eWmenlit  of  titoodrcwela,  4 

tr«atni(?at  of,  401                          ^H 

^^B               Contractility  of  capillaries,  5,  !* 

DenUstry,  atueathMta  In,  417                       H 

^^H               (yOiituHM  woniids,  amprttatlon  for,  5$0 

Dantition,  «(feet  of  raohilts  on,  269           ^M 

^^H               Coiitusiun  uaiifllng  IiiHaiiiniAUijD,  78 

DapriMMnlft  in  laflammatioa.  Mi            ^M 

^^B             Coat«  on  Bhls-graftlng.  643 

Duitraotive  inflammaUoD.  113,  IIS          ^M 
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Diabetaa,  alooliolio,  331 

mellitna,  330 
Dla^oslB,  Bnrgio&l,  337 
age  in,  339 

antecedent  hiatory  in,  341 
oiroulation  in,  347 
color  in,  340 
diffloQlties  of,  338 
digestive  apparatus  in,  362 
duration  of  disease  in,  343 
expression  of  parts  in,  343 
genito-ortnary  sjstem  in,  8M 
habits  in,  340 
interrogation  of  internal  orguu  in, 

347 
mensuration  in,  346 
mental  and  moral  states  in,  842 
mobility  in,  345,  351 
morements  in,  346 
nerroQS  system  in,  350 
oocapation  in,  340 
pain,  Bigniflcanoe  of.  In,  361 
personal  examination  in,  343 

history  in,  341 
poetnre  or  attitude  in,  343 
residence  in,  343 
respiration  in,  349 
sex  in,  339 
smell  in,  347 
social  oondition  in,  342 
sound  in,  346 

special  examinstioQ  in,  S48 
temperature  in,  346 
thermometry  in,  34S 
tonoh  in,  346 
translucenoy  in,  346 
weight  in,  345 
Diathesis,   hemorrhagio,  in  operations,  470. 

See  Hffimophilia. 
Diohlorethane,  427 
Diet  In  inflammation,  164 
after  operations,  463 
Digestive  apparatus    in    anrgieal    diagnotii, 

362 
Digitalis  in  shook,  373 
Diaseoting  forceps,  678 
Dog,  rabies  in,  216 
Donnelly  on  skin-giaftlng,  5M 
Drainage  in  inflammation,  152 

after  operations,  451 
Dressing  or  dressings,  ahdos  of^  310 
fixed, 'MS 

after  operations,  461 
of  stump,  693  et  tag. 
sn^oal,  479 
Drunkenness,  infloenoe  o^  <m  opwitkaw,  4B8 
Dry  capping,  605 


Dapoytren's  amputation  at  hip-joint,  674 
at  shoulder-joint,  946 


EARTH  dressing  of  stumps,  698 
Efflenrage,  525 
Blbow,  amputation  at,  640 
Electricity  as  an  anvsthetio,  419 

surgical  uses  of,  621 
EleotrolysU,  622 
Elliptical  amputation,  688 
Emboli,  mechanical  and  infections,  in  pyamla, 

211 
Embolism,  delirium  ftam,  862 
Catty,  374 

after  operations,  476 
in  scurvy,  299 
Emetics  in  erysipelas,  197 
Bodothelium,  56 
Epididymitis  In  scrofula,  246 
H^Uepsy,  330 

delirium  tram,  392 
Epithelium,  65,  56 
Erysipelas,  161 

of  air-passages,  treatment  of,  201 

in  amputations,  624 

astringents  in,  194 

bilious,  186 

blood-letting  in,  193 

carbolic  acid  in,  1S7 

causes  of,  162  a  a«q. 

illustrated  by  history  of  epidamio  onU 
breaks  of  diseaae,  168 
cold  in,  194 
contagion  of,  166 
delirium  from,  391 
diagnosis  of,  1S8 
emetics  in,  197 

epidemic,  connection  of,  with  pnerperal 
fever,  173 
treatment  of,  201 
kA  tMoe  and  scalp,  184 
gangrenous,  183 
history  of,  161 
incisions  in,  196 
iodine  in,  195 

Iron,  Unoture  of  ohlorlde  at,  tn,  IM 
metastatic,  186 
morbid  anatomy  of,  176 
of  new-bom  infants,  188 
nitrate  of  silver  in,  196 
oedematons,  183 
after  operations,  477 
phlegmonous,  162 
prognosis  of,  188 
prophylaxis  of,  190 
punctures  in,  196 


7^                    ^           UIDBK.                ^^^^^^^^^^^^^1 

Br7«tpeLu — 

FttTer—                                                      ^H 

pur{{stiv).«  in,  197 

Rorgical,  u-nutuKtlc,  or  lptaii»iatety,^H 

(j^olniiiu  In,  198 

455                                            _\ 

Bpeuiflc  caaxc  of,  1ST 

oaoMS  of,  103                              m| 

atlmnlante  ia,  \9i 

ddiriam  from,  3Aft                ^^^| 

AlooholiQ,  198 

pbenometia  o(^  100               ^^^^| 

of  •tamp,  fl02 

trvabDOBt  nf,  46€                 ^^Hl 

wymptama  of,  177 

Flbr«R,  mnscolar,  iraiuTr-nriy  tthpod.  41        j 

STnonjfOM!  of,  161 

smooth  mtucolar,  47                          ^^ 

lemperftture  In,  178 

FibHllK,  nature  of,  44,  61                           ^H 

treatmoDt  of,  191 

theory  of,  41                                     ^^^H 

In  infiuiU  AxiA  old  ponoos,  301 

FIgBr«-of-«igbt  bandage,  401             ^^^H 

Inb^rnal,  I!*? 

Fingers,  ampatation  of,  631  «<  a^.      ^^^^M 

aurgiual,  ltt5 

First  intention,  hraUng  hy.  bl                ^H 

nnitj  of  TMioQA  %fpw  of,  170 

nnion  Vy,  ill                                     * 

wandering,  178 

nxed  oells,  HUppossd,  new  obKerrstM^^^Ai 

Bry«ip*>I&t<)ii«  perilonitiii.  187 

drM«iDK>,  498                                 ^^Hl 

EunkrL'h'a  Nppajjitiu,  &68 

Flap  ampatation,  &&g,  fiM,  ft65         ^^^^ 

RUian«.  424 

Foetal  rachitis.  253                                    ^| 

Ether  or.vthen,  4S1 

Piwd,  def(<cta  of,  causing  scurvy,  2S8       ^^M 

aoetic,  4.32 

Font,  amputation  of,  650                          ^^M 

admin  bitratioa  of,  412,  443 

Forms.    hydrophi>Ma   and    rabias,  ^^i^^m 

Aran  a,  428 

msllKUant  pustttle,  21&                           ^^^ 

coDqwr«d  with  cblorofonn,  443 

Foropps.  arwry.  &79                           ^^^^| 

.                                first  fasMBibUity  rrom,  431,  -U8 

bonp,                                                ^^^^1 

^^^^B              fonaic.  432 

diMOcUng,  578                            ^^^| 

^^^H                              of,  404 

Foreann,anpnUticm  of,  639              ^^^^| 

^^^^^H               h^drooLloj^u,  427 

Poreign  malarial  in  wunnd  nanshig  laJl^^B 

^^^^P              bydriwlk,  42d 

tiOD,                                                             ^^M 

^^^^B 

Ponolo  eiher,H33                                   ^^^^ 

^^^^^H                mortaltty  fraoi,  423 

FractunM,  compoand.  ampalaUon  fii^l^^ 

^^^H                            431 

delirinm  fnnn,  3S7 

^^^^^          Sthttfes.]  H&lts,  431 

Punntion,  impaiiud  or  abolished,  la  ™s— ■*• 

^^1                Bthyl  lirotnido,  428 

tioii.  dd 

^^H                 Rtbyltine,  426 

Fungi,  microseopie,  eausiuR  jnllsiiwstiis,  tf 

^^^^^         Bxamftiatioa  of  patloat.  SSt 

^^^^^H                perKcmal,  iu  surgical  iliagnasls,  ft48 

^^^^^V                ip«ciKi,  in  eurgiCAl  dinfouii*,  343 

pALVAIOZATION.  638 
^J  Ualvano-cantery,  523 

^^V               Excitement,  proeti-aUon  with,  363 

^^^1               SzpedifiDoy,  operations  of,  439 

aangreofl,  lil,  137 

^^H               RzproMion  of  parts  in  svrgicAl  diairnoslB.  343 

ampntatioQ  tar,  &63 

^^^B                BxtrarasationB  iu  scurvj,  297 

after  oporatious,  478 

^^K^         Butdalion,  actir«  and  pualra,  107 

Lu  stamps,  602 

^^^^^^L                omTiimna,  109 

OangTOOona  erysipelas,  183 

^^^^^F              ludauuuAtory,  109 

Oenito-nrinary  syalam  in  sargkal  4lipiril| 

^^^V                       of  pljutic  Ijmipb,  108 

354 

^^^^^        BlfM,  effect  of  aiuHUietlca  on,  40f> 

Oerm  thmry  of  pyviuia,  200 

^^^^H 

aianden,  22fi 

^^^^^ 

diagnosis  of,  S27 

^H^              T^AKADIZATION,  BSS 
^^H                 "     Fatty  d<>gnn«raUon,  81 

pTDgooatfl  of,  227 

symptoms  of,  335 

^^^H                            ombalism,  374 

In  honw,  32ft 

^^H                FtT«r,  hectic,  129 

iu  man,  S3$ 

^^^^^^                         (lixlfrinm  from,  392 

treatniPDt  uf,  127 

^^^^^^B               infoctivt*  and  nou-infeoUw,  lOB 

aioo  and  oxid«  of  tluc  baadag*.  SOD 

^^^^H              nalare 

Olntumy.  inflosnoo  of.  on  oporatiaBB.  41* 

^^^^^P              in  scurry,  300 

Oolu's  ezperimeuta  on  shock,  388 
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QonoirhcBA  in  sarofalA,  246 
Goat,  312 

in  soroftila,  246 
OruialatioD,  112 

healing  by,  57 
Qritti's  ampatation,  666 
Qnm  and  chaUc  bandage,  500 
Qnnu  in  soorrj,  291,  296 
Onnsbot  Injnries,  ampat&tion  for,  661 
Qnthrie'B  amputation  at  hip-joiut,  672 
Ontta-percha  or  rubber  tiaaue,  462 


HABITS  of  patient  in  operations,  468 
in  surgical  diagnoiia,  340 
HamophiUa,  318.    See  Hemorrhagic  diatheeis. 
Hall's  ready  method  of  artificial  respiration, 

616 
Hamilton  ou  skin-grafting,  539 
Hancock's  amputation,  655 
Hand,  amputation  of,  634 
Handkerchief  bandages,  497 
Hardening  bandages,  496 
Head,  bandages  for,  493 
Healing  by  first  intention,  67 

by  granulation,  57 

under  scab,  111 
Heart,  elfeat  of  anssthetios  on,  408 

influence  of,  on  operations,  463 

in  Bcnrry,  291 
Heat,  amputation  for  effects  of,  662 

causing  iuflammatlon,  80 

external,  in  shock,  371 

in  inflammation,  97,  146 
Hectic  ferer,  129 

delirium  from,  892 
Heitzmann's  obserrations  on  rachitis,  256 
Hemorrhage,  20 

delirium  from,  381 

in  hip-Joint  amputation,  674 

in  operations,  469,  472 

in  scurry,  298 

from  stumps,  603 
Hemorrhagic  diatheeis  in  operationa,  470.    See 

Hanutphllia. 
Hepatism,  325,  326 
Herpetism,  313 

Hewitt's  method  of  transfusion,  511 
Hey's  amputation,  652 
Hip-Joint,  ampntation  at,  669 
cases  of,  678 
hemorrhage  in,  674 
Hodgen  on  skin-grafting,  647 
Hospital  gangrene  in  stumps,  602 

hygiene,  influence  of,  on  operations,  471 
Howard's  direct  method  of  artifidal  respira- 
tion, 515 


Hdvt,  traumatic  delirium  and  delirium  tr*- 

Toena,  379 
HraxcB,  minor  surgery,  479 
Hydriodio  ether,  420 
Hydrocarbons  and  their  deriratirea  u  aiu»- 

ithetics,  424 
Hydrochloric  ether,  427 
Hydrophobia,  216 

cause  of,  215 

delirium  ftom,  385 

diagnosis  of,  220 

incubation  of,  217 

morbid  anatomy  of,  219 

prognosis  of,  221 

symptoms  of,  218,  219 

treatment  of,  222 
cnratire,  223 
preventiTe,  S22 
Hygiene,  hospital,  inflnenoe  of,  on  operations, 

471 
Hygieutc  snrronndings,  effect  of.  In  amputa- 
tion, 623 
after  operations,  454 
Hypemmia,  1 

aotire,  2 

oanses  of,  4 

cansing  inflammation,  73 

of  irritation,  18 

mechanical,  19 

of  paralysis,  16 

passire,  3 
Hyperplasia,  131 
Hypertrophy,  131 
Hypnotism,  421 
Hypodermic  injection,  616 
Hysteria,  330 


IMMOBILITY  in  infiammation,  142 
Incisions  in  erysipelas,  196 
in  inflammation,  151 
Incubation  of  hydrophobia,  217 
Induration,  131 
Infancy,  operations  in,  334 
Infection  of  tubercle,  236 
Infectious  emboli  in  pyaemia,  211 
Infectire  fever,  105 

inflammation,  105 
Inflammation,  65 

absorption  of  poisons  la,  93 

anodynes  in,  156 

antiseptics  in,  159 

astringents  in,  167 

blood  clot  causing,  79 

blood-letting  in,  149 

cardinal  symptoms  of,  23 

catarrhal,  132 


^K                            ^^^^^^^V       mCEX.                                     ^^^^H 

^^H            ladaiunifttioQ — 

Inflammattop.  snppurftttv*^              ^^^H 

^H                    CA1UM  of,  66,  71 

in  cartilage,  38                      ^^^| 

^^L^                   Bsoittng,  74 

In  oonnwitive  labatAQMt,  37  ^^^| 

^^^^K                    predispOBiog,  70 

ratia,  38                                ^^H 

^^^^H            chemical  irriUots  uaastng,  80 

in  l«ndon,  37                            ^^^^| 

^^^^H           clinmiu, 

theory  of,  2&                             ^^H 

^^^^H           nlimfttd  <wu«iti{[,  73 

BwolUne  in,  97                               ^^H 

^^^^^1           cold,  cuasing,  74 

■yuiploua  of,  95                            ^^^H 

^^^1                        144 

In  the  syphiliUe,  134                    ^^H 

^^^^H           oomprMsion  in,  147 

t«rtDiuationK  of,  135                        ^^^^| 

^^^^^B           ooatusiou  UBaaiiig,  78 

tb»ory  of,  25                                     ^^^| 

^^^^H           oounWr-trritation  io,  1&3 

treatm^'nt  of.  138                           ^^^| 

^^^^^H            fruut  duK-at  in  qiiulity  of  blood,  70 

venom  of  ii>'riii>nt«  eanstng,  M            ^| 

^^^^^1            defvatira    or    dorft&gol    nerrmu  injrplj 

wounds  cansini;,  75,  76                       ^M 

^^^^^H               eaOiilDg, 

Inflanuoatory  cfaangea  of  tisaae*,  'M          ^| 

^^^^^H            defiuittuiis  uf,  tifi 

exudatiooK,  lOS                                 ^^^M 

^^^^^1            deprees&ntB  in,  156 

^^H 

^^^^1            d^traolire. 

Inflation,  month  to  month,  514           ^^^H 

^^^H 

InjeoUou^t,  byiKidermic,  518                 ^^^H 

^^^^^1           drA.m&gfl  in,  153 

iotravenottj,  mnawtheaiA  ftora,  W^^^J 

^^^^^H            forri^  ni&Urtal  in  mands  oaiulog,  78 

of  milk,  etc.,  513                          | 

^^^H             habit  of  btKly  in. 

^^^^^P            hMtcaiiBJag,  80 

eat  Inlloflnoeof,  308 

^^^V 

^^^^K                   ftad  moiatiiro  1q  tTMtmmt  of,  146 

Inorganic  tubiUaect  m  uUBitbttloip  J|^^ 

^^^^^H           hTpertetnia  oauBin{>,  78 

Inaanity,  330                                           ^^H 

^^^^H             impaired  or  aboltshud  fiuidUOD  In,  99 

oonn^odoa  of  dctlrinm  with,  ST*^^^* 

^^^^^1             IncUfOM  In, 

Insensibility,  first,  from  cbloTofons.  431 

^^^^^H             inreotivo  and  uijn-tiir«vUve,  \0i 

from  tfthfr,  431,  443                      H 

^^^^^B             irrigalion        145 

Ilifltnunent«  for  operation,  450                   ^M 

^^^^H            irrlutioa  and  injurir  caaaln^,  66 

Internal  urgang,  Interrogation  at,  fai  na^m 

^^^H            laxatives 

dlagnoait.  347 

^^^^^H             ligation  of  nmln  artery  In,  154 

Intrarennas  Injections,  ansalhotia  tram,  OS 

^^^^^H             moohonieal  action  cansing,  60 

of  milk,  etc.,  fil3                  ^^^^ 

^^^^^B                   Tiolenoe  oaiulng,  78 

lodidv  of  amy),  429                                ^^H 

^^^^H            racrcurrin, 

Iodin«  in  arysipelaa,  I9S                       ^^^H 

^^^^^1              mlorcHooplo  fungi  nausing,  85 

Iodoform,  4S7                                       j^^| 

^^^^H            migration  thiK>rr  of,  25 

Iron,  tinotura  of  oh1orId«  of.  in  a7i^^fl|H 

^^^^^1             naninj^  in,  1G4,  155 

Irritation  in  Inflammation,  I4&                   ]H 

^^^^^H 

IrriUtion  eaiuiny  tDflumnalloo,  68          ^^ 

^^^^^1            par««lt«M  ciiiulng,  6>5 

hfpervmia  of,  18                         ^^^^ 

^^^^^B             pathology  of. 

laohmnia,  3                                        ^^^M 

^^^^^1             poriod  of  life  in,  72 

caosM  of,                                     ^^^H 
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^^^^^B              potition  ill,  144 
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^^^^^B            redncaa  in,  96 
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Knoe-Jofnt,  smpatatioD  at,  663 
Knives,  ampatatingf  570 

blnut,  in  oporatioiu,  451 

LACERATED  woonds,  ampataUon  for,  S60 
Langenbeok'i!  method  of  ampatating,  587 
Larrey'H  ampatation  at  hip-Joint,  674 

at  Bhoalder-Joint,  644 
LaryngismaB   stridolos,   oonneotiOD  of,   with 

rachitis,  263 
LaxativKS  in  inflammation,  167 
leanness,  inflaeuce  of,  on  operationB,  468 
Leech,  artificial  or  meohanical,  608 
Leeching,  507 
Lee's  ampatation,  663 
Le  Fort's  ampaUtion,  660 
Leg,  ampatation  of,  660 
Leacocythsmia,  318 
Lewisaon'a  experiments  on  shook,  369 
Ligation  of  main  arter/  in  Inflammatiop,  154 
Ligatorea  in  ampotations,  675 

invention  of,  564 
Limb,  arnlaioB  of,  ampatation  for,  669 
Limbs,  artifidal,  adaptation  of,  006 

pains  In,  in  Bcarrj,  296 
Lint,  479 
Uqoor  paris,  116 
Lisfrano's  ampatation,  662 

at  hip-Joint,  674 

at  shoalder-Joint,  646 
Liater'B  method  of  ampatating,  686 
Liston's  ampatation  at  hip-Joint,  672 
Liver,  inflaenoe  of,  on  operations,  467 

in  8cnrv7,  292,  300 
Local  anesthesia,  418,  447 
Locality,  inflaence  of,  on  operattona,  463 
Locomotor  ataxia  and  varioas  neoroaea,  329 
Lower  extremity,  special  ampatatioos  of,  649 

Langs,  Inflaence  of,  on  operations,  464 

in  Boarvj,  292 
Lazatioos,  oompoond,  ampatation  for,  660 
LniAir,  annsthetios  and  anaatheaia,  403 
Lymph,  coagulable,  110 

plastic,  110 

exadation  of,  108 

MACKINTOSH,  483 
Malaria,  321 
Halgaigne's  method  of  ampntatlng,  684 
Malignant  postale,  228 

pathol<^  of,  229 
Bjrmptoms  of,  228 
treatment  0^  229 
Hania-a-poto,  397 
MAKSiLL-MooLLg,  shook,  867 


Martin  on  skin  grafting,  543 
Massage,  525 

Maxillfe,  changes  in,  in  rachitis,  264 
Mechanical  emboli  in  pyemia,  211 

hyperemia,  19 
M^he,  481 

Mensnration  in  sorgical  diagnosis,  346 
Mental  emotion,  a  cause  of  shock,  358 

and  moral  states  in  sargical  diagnosis,  342 

powers,  impairment  of,  in  scarvy,  296 

preoccupation  and  expectation,  a  oanse  of 
shock,  359 
Mercary  in  inflammation,  156 
Metacarpal,  ampatatinns  of,  636,  636 
Metastatic  erysipelas,  186 
Metatarsas,  ampntatioos  of,  650  et  §eq. 
Methane,  424 
Methylal,  431 

Methyleae  bichloride,  426  . 

Methylic  chloride,  426 

ether,  431 

iodide,  427 
Migration,  apparent,  of  cells,  34 
Milk,  intravenous  injection  of,  613 
Minerals,  poisonons  action  of,  causing  inflam- 
mation, 81 
Minor  surgery,  479 
Miztares,  anesthetic,  420 
Mobility  in  surgical  diagnosis,  346,  351 
Modified  circular  amputation,  582 
Mblstore  in  inflammation,  146 
Monoohlorotetrane,  429 
Morbid  growths,  amputation  for,  664 
Morphinism,  324 

Mortality  and  causes  of  death  after  ampat** 
tions,  610 

from  artificial  anesthesia,  422 

from  chloroform,  422,  433 

from  ether,  423 

from  nitrous  oxide,  423 
Mortification,  ampntation  for,  562 
Motion,  passive  and  active,  526 
Month  in  scurvy,  291 
Movements  in  surgical  diagnosis,  346 
Moza,  503 

MucooB  surfaces,  formation  of  pas  on,  119 
Mailer's  experiments  on  shock,  367 
Muscle-beating,  526 
Muscles,  retraction  of,  in  stumps,  602 

spasm  of,  in  stumps,  602 
Muscalar  movements,  effects  of  anesthetioi  on, 
407 


NECESSITY,  operations  of,  439 
Necrosis,  connective  tissue,  with  porulent 
infiltration,  127 
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Necrosis — 

in  stamps,  605 
Needles,  &78 
Nephriam,  327 
Nerres,  delirium  from  lesion  o^  383 

Tflso-motor,  11 
N ervoas  centres,  toxio  effect  of  ftoatthetloe  on, 
414 
supply,  defeotive  or  deranged,  causing  in- 
flammation, 71 
system,  central,  vliite  and  gray  matter  of, 
47 
influence  of,  on  operations,  459 
in  BcuTvy,  291 
in  surgical  diagnosis,  360 
Neuromata  in  stumps,  604 
New  formatiouB,  non-inflammatory,  60 
Nitrate  of  silver  in  erysipelas,  195 
Nitric  ether,  431 
Nitrite  of  amyl,  429 
Nitrogen,  432 
Nitrous  oxide,  432 

history  of,  404 
mortality  from,  423 
Non-infective  fever,  106 

inflammation,  lOfi 
Non-inflammatory  new  formations,  60 
Nursing  in  inflammation,  164,  166 
Natrition,  diaturbanoeB  of,  1 
paths  for,  33 


OAKUM,  480 
Obesity,  influence  of,  on  operations,  457 
Obstetrics,  anKsthetiia  in,  41(> 
Occlusion,  pneumatic,  59f> 
Occupation  in  surgical  diagnosis,  340 
Octane,  425 
(Edema,  107 

in  scurvy,  297 

spaces  for,  33 
(Edematous  erysipelas,  183 
Oiled  silk,  482 
Old  age,  operations  in,  335 
Oilier  on  skin-grafting,  544 
Open  method  of  dressing  stumps,  597 
Operation  or  Operations,  438 

after-dressing  of,  451 

ansestheaia  in,  441 

assistants  daring,  449 

care  of  bladder  after,  454 
of  bowels  after.  454 

causes  of  death  after,  472 

choice  of,  310 

oondition  of  part  influencing,  470 
patient  after,  470 
before,  457 


Operation — 

conditions  determining  rwnlts  ot,  411 
et  teq. 

diet  after,  463 

drainage  after,  451 

hemorrhage  in,  469,  472 

hemorrhagic  diathesis  in,  470 

hygienic  surroundings  afl«>r,  454 

immediato  dangers  of,  449 

in  infancy,  334 

instmmenta  for,  460 

mode  of  otmdncting,  448 

of  neoeesity  and  ei^iedieney,  438 

obesity  in,  457 

in  old  age,  338 

postnre  of  patient  for,  449 

preliminary  treatment  before,  441 

preparation  for,  438 
of  patient  for,  440 

rest  before,  440 

rules  for,  during  pr^:nan7,  334 

shook  in,  469,  473 

time  of,  310,  439 

treatment  of  patient  after,  452 

nse  of  blast  knives  in,  461 
Operative  methods  in  ampatatitm,  579 

surgery  in  general,  43S 
Ophthalmic  symptoms  in  acorvy,  300 
Opiom  in  shock,  372 
Osseoas  changes  in  raohitis,  268 
Osteitis  in  stamps,  604 
Osteomyelitis  in  stamps,  604 
Oral  amputation,  584 


PAIN,  a  cause  of  shock,  359 
in  inflammation,  98 

significance  of,  in  surgical  diagnosis,  Ul 
Pancreas  in  scurvy,  292 
Paper-lint,  480 
Paquelin's  cautery,  505 
Paraffin  bandage,  500 
Paralysis,  hyperemia  of,  18 
Parasites  causing  inflammation,  86 
Passive  motion,  526 
Pathology  of  inflammation,  1 
Pellets  and  bnllets,  481 
Pelvis,  changes  in  bones  of,  in  rachitis,  267 
Pentane,  425 

Perchloride-of-iron  dressing  for  stomps,  597 
Percossion,  526 
Periosteum  in  scnrvy,  291 
Periostitis  in  stomps,  604 
Peritonitis,  erysipelatous,  187 
Personal  history  in  sorgical  diagnosii,  341 
Petrissage,  525 
Phlebitis,  deliriom  from,  393 
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Phlegmonotu  erytiipebu,  162 

Phoaphatoria,  331 

P)i7iiiolog7  of  aiuBatheel*,  409 

Pirogoff's  uapuUtioti,  SS8 

Pl&nts,  poisonoiu  aotioo  of,  oatuiiig  infliiiTM- 

tion,  82 
Flutio  lymph,  110 

ezadAtion  of,  108 

operatioDB,  classiflcation  of,  636 
general  prlaoiplea  of,  53fi 
raloB  for,  537 

Borgerjr,  S31 

history  of,  633 
lesions  remediable  I7,  BBS 
Pledget,  481 

Plethora  in  operations,  468 
PUers,  cutting,  573 
Pneomatio  upiration,  596 

oeclnsion,  695 
Pollock  on  skin-grafting,  644 
Polyuria,  331 

Poncet  on  skin-grafting,  543 
Poeition  in  inlammation,  144 
Posture  or  attitude  in  surgical  diigncall,  843 

of  patient  for  operations,  449 
Pregnancy,  332 

operations  in,  334 
Prerention  of  inflammation,  138,  140 

of  shock,  371 
Prolonged  supparation,  213 
Prostration  vith  excitement,  863 
Proteotive,  482 
Prothetio  apparatus  for  lower  extranitji  608 

for  upper  extremity,  607 
Punotnration,  505 
Punctures  in  erysipelas,  196 
Purgatives  in  erysipelu,  197 
Parulent  infiltration  with  eomiMtlTe  tiasne 

neorosis,  127 
Pas  absorption,  theory  of,  in  pynmia,  204 

anatomical  cbaraoteristios  of,  116 

formation  of,  112 

phenomena  attending,  119 

on  serous  and  muooufl  anrCsoee,  119 

liquid  portion  of,  116 

physical  qualities  of,  114 

poisonous  qualities  of,  123 

signifloanoe  of  odors  ^m,  122 

sources  of,  116 

substances  mistaken  fbr,  126 

uses  of,  124 

varieties  of,  125 

wsste  of  tissue  from,  124 
Pustule,  malignant,  228,  228 
Putrid  sabstances  oanaing  inflammation,  90 
Pyemia,  106 

and  allied  conditions,  203 


Fynmia — 

in  amputation,  624 

chemical  theory  o^  304 

delirium  from,  393 

examination  of  blood    and    ttmiet    In, 
205 

experiments  on  *"'"**'«  in,  306 

germ  theory  of,  205 

mechanical    and    Infeotknu    amboU   in, 
211 

nature  of,  204 

nomenolatore  of,  303 

after  operattona,  477 

spontaneous,  214 

symptoms  and  lesions  of,  207 

theory  of  pus  abaortlon  In,  204 

treatment  of,  211 
Pyrrol,  429 


QUININE  in  erysipelas,  196 
in  inflammation,  166 


RABIES,  216 
in  dog,  216 
Baoe,  iuflueDoe  of,  on  operations,  461 
KachiUs,  261 

age  of  ooenrrenoe  of,  252 
anatomical  oharaoten  of,  367 
artlfloial  prodaotion  of,  265 
cartilaginous  changes  in,  267 
causes  of,  254 

changes  in  bones  of  lower  extremity  In* 
267 
of  pelvis  in,  267 
of  apper  extremity  in,  266 
in  cranial  bones  in,  260 
in  mazilUs  in,  264 
In  ribs  in,  266 
in  soft  parts  in,  269 
in  vertebra)  in,  264 
complications  of,  271 
oonnection  of,  with  laryngismus  stvidnlns, 

263 
craniotabes  in,  261 
deformity  in,  stage  of,  260 
diagnosis  of,  272 
diet  in,  274 

effect  of,  on  dentition,  268 
total,  253 
frequency  of,  261 
Heitxmaon's  obeerratlons  on,  266 
from  improper  food,  2-'i4 
inheritance  in,  254 
medicines  in,  276 
nsseoiLS  changes  in,  258 
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J»mU  in,  291 

^^m            Iton«r  bandages,  4fi3 

kidnrjs  in,  2»2,  2»9 

^^H              RflusaerH  nuthod  of  tnuufoBJoti,  fill 

Uvcr,  flplocn,  and  panerans  la,  392,  SBt 
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periott«iim  tn,  391                        ^^^^| 
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(nim  nsv  of  saltW  nenta,  3ftt 

^^^^H            ukton;  of,  241 

Seaoons,  iufluvnoe  of,  on  opcrstioaa,  411     ^^ 

^^^^^H            prngnoala  of,  ^6 

Seeondary  adheaton,  nnioai  by,  114           ^H 

muac. 


716 


Beeretlons,  effect  of  MuwthetlM  on,  408 

poisonous,  of  ft"*™*'"!  osiuiiig  inflannu- 
tion,  82 
SAdillot'a  amputation  of  l«g,  661 

method  of  ampntating,  ft86 
Sensibility,  general,  effect  of  anwithettoa  oa, 

408 
Beptictemia,  100 

after  operations,  477 
Berons  effusions  in  sonrry,  398 

membranes  in  saorry,  291 

snrboee,  formation  of  pns  on,  119 
Berpent-bites,  deliriom  from,  364 
Berpente,  venom  of,  Aanslng  inflammation,  84 
Seton,  503 

Sewer-gas  oansing  erTsipelas,  164 
Sex,  effect  of,  in  amputation,  622 
in  aniestheaia,  414 
in  shook,  359 

influence  of,  on  operations,  460 

in  sorgioal  diagnosis,  339 
Sheppard,  table  of  Mp-Joint  ampntatiims,  678 
Shock,  3S7 

awnn^nla  in,  373 

anssthetioe  in,  374 

artificial  respiration  in,  873 

casee  attended  by,  369 

causes  of,  3fi? 

deUrium  firom,  383 

external  heat  in,  371 

Golti's  experiments  on,  366 

Lewisson's  experiments  on,  369 

iroa  mental  emotion,  308 

preoocnpation  and  axpeotation,  869 

in  operations,  469,  47S 

opium  in,  372 

tram  pain,  359 

pathology  of,  36S 

prerention  of,  371 

prognosis  of,  369 

reaction  from,  369 

stimalanta  in,  372 

strychnia,  belladonna,  and  digitalii  in, 
373 

symptoms  of,  362 

Tappeiner's  and  Hnller's  experiments  on, 
367 

tnmsftislon  in,  372 

treatment  of,  371 

venesection  in,  373 
Shoulder,  amputation  abore,  647 

at,  643 
Bilioate-of-potaasinm  bandage,  600 
Hmple  dressing  of  stnmpa,  599 
Bimnltaneons  ampntattons,  690,  593 
Skin-graMiig,  SSSet^q. 

iasonrry,  390 


Bloughing  after  operations,  476 

of  stamps,  602 
Smell  In  sorgieal  diagnogia,  347 
Smith,  rachitis  or*iokets,  251 
Social  oondition  in  sargioal  diagposia,  842 
Sound  in  surgical  diagnosis,  346 
Special  amputations  of  lower  extremity,  649 
et  aeq. 
of  npper  extremity,  631  tt  ttq. 
Sphygmograpb,  use  of,  629 
Sptoa  bandages,  488 
Spinal  cord,  BUpporation  of,  48 

disease,  effect  of,  in  anastheaia,  414 
Spiral  bandages,  486 
Spleen  In  scurry,  292,  300 
Spontaneous  pynmia,  214 
Starch  bandage,  500 
Stills,  erysipelas,  161 
Stimulants  in  erysipelas,  194 
alcoholic,  198 

in  inflammation,  166 

in  shook,  372 
Stokes's  amputation,  666 
Stomach  in  scurry,  292 
Stbickbb,  pathology  of  inflammation,  1 
Stroking,  525 
Strychnia  in  shook,  373 
Stumps,  adventitioos  bursa  in,  606 
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